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versity. Goruaitalfs ; Nokooi'.kathiai.kk ; Petrifaction. 

Barker, Prof. 11. Department of Brochernirtry, Vniverdty of 
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Barton, Dr. Lrla V. Plant Physiologist, Boyce Thompson Institute 
for Plant Research, Ine., Yonkers, New York. Seed oermina- 

TION. 

Barton, Dr. Paul B., Jr. Geologist, U.S. Geological Survey. Ore 
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Research Council of Canada Cell wai i s in pi.ants. 

Beachcll, William A. Consumer and Marketing Service, Grain 
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Miners Industry, University of Alaska. Mining, piacxR. 



XX 


CcNitrlbutort 


Belfort, Dr. Alan Michael. Group Leader, Avicel Laboratory, 
FMC Corporation, American Vtscose Division. Mannan (in 
part). 

Bell, Kenneth E. Consultant (former Vice-President and Tech- 
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M.NTICS ) . 

Bishop, Dr. David W Research Professor of Embryology Came- 
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Rorb ; Toi kranoi . t»lher articles on machine design. 

Blatk, Robert F Department of (leology, Univenity of 

Wisconsin. Frost au- on; Permafro.st. 
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( in part). 

Blasrr, II. Weston. Aisociate Professor of Botany, University of 
Washington. Bark ; Periderm ; Pith. 
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Comparative xooiogy. Harvard University, Mollusca; articles 
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Cleveland, Prof. Laurence Fuller. Professor of Electrical Engi- 
neering, Northeastern University. Direct-cvrrent motor; 
Dynamic braking. 

Cloud, Dr. Preston £., Jr. U.S. Geological Survey Coral rrer; 
Rlkp ; other artirles on types of reefs. 

Cobt^n, Dr. William Aubrey. Geologist, U.S. Geological Survey. 
Cretaceous ; Mesozoic. 

Gobine, Dr. James Dillon. General Electric Hesearch Laboratory. 
CtAs Tctnr: Thyratron; Voi taoiv-rm;vi.ator tube. 

l*cK*hran, David. General Electric Company, Defense Programs 
Division. Jkt rropui.kion ; Propulsion. 

Cochrane, Prof. John D. Associate Piofessor, Depattme: ' of 
itceanography. Texas A anti M X’ nivr^stty Ska vv.\tfk (in 
part). 

Cod**, Piof. Charles Freci«‘ri*”k. \f<tyo Foundation and Mayo 
Clinit. Diorstivf. sastp.m (in part). 

Cnggeshall, Dr. Ivan S. AssislatU Vite~President (telircd), 
ern I'nton Telegraph Company. Telkoraphy (in part). 

Cohart, Prof Edward Mauric*'. Department of Public Health. 
Yale X'niortsity School of Aleditine Public, nkaltic. 

Caiheii, (Charles A Hesenrch Associate, Hao Research and En- 
gince-ing Ctfmpany. .■Xddition r i *. actio n , 1 ,5-<'Yr.i oot;TADi- 
knf.; Dll ni • Unsathuati.o hydrocarbons; other arlicle.s on 
uns.itiiraU'd liydio* .irl>t>ii.s 

C*»hoii, Ri<’h4iid L. Member of Technical Stuff, Belt Tele.phone 
Lahoratoties. MiissHAtiKR kkff.ct. 

Cole, Prof. I.nMont C. Department of Ztudogy, Cornell Univer- 
sity P<>IMJI.ATIf»N l»Y NAMICS 

Cole, Mju'c. Senior Chemist, Produftion and Development, Ifoff- 
mann-LaR<*c/ie, Inc. Vitamin li.. (in part). 

Cole, f)i. W. Storrs. Professor of Geology at,d Chairman of De- 
partment, Cornell University. Ni'MMiri iti.s 

Coleal, Ernest, AwisUinf for Facilities Developr>.4 nl. Flight Re- 
search Divisnni, Atr Forte Flight Test Center, F.dwards Att 
Fone Base. Calrfornta Rocki.t-si.kij TKSTiNii. 

Coli'jiian, Dr. <i Chief, Research Publications and Jv 

formation. Fores, Products iMhoratory, U.S. Department of 
Ag.ituUute. Wood fihkk i»roduc;t.s. 

Coleman, Pr<»f. Nathaiue. Terry. Sotl.\ Department, North Caro- 
Itnu Slate College. So. . (in pait\ 

Comings, D« an lidward WalUr. School of Engineering. Univer- 
w/v of D.'laware AuTC>of.AVK; iJir.H-PRF.ssURF. pRi>e.F.ssF..s. 

(Jomstoi k, John Paul. Naval Architect {relitcd) Siiipiiuiloin':. 

Condon, Prof. E. C. Fellow, Joint Institute for iMborntory Astro- 
physics; Professor of Physic.s, University of Crdorado, Adiie- 
SION, MOl.l-.Ctil.AK ; Iso. ’ * :SPIN. 

Conklin, Gr«»li'. Associate Science Editor, American Heritage 
Dictionary, American Heritage Pnbtishiug CUmipany. Senes of 
misccllaiie^ arliiles 

(Joniicr, Dr. Herbert W. {^Formetly) William Wrigley Jr. Com- 
pany. Fotm MANUF.vcTURiNG (ill purt ) 

Cc nnors, Jaro.es F. Head, Section B, 10 x 10 Foot Supersonic 
Wind Tunr.el Branch, Propulsion Aerodynamics Division, Na- 
tional Aeronautics and Space Administration. Diffuser: 
Supersonic diffuser (both in pari). 

Conquergood, Charles R. Chairman of Borrd, Canada Printing 
Ink Company, Ltd., Toronto, Canada. Ink. 

Conrad, Prof. ‘Albert Godfrey. Dean of Engineering, University of 
California, Santa Barbaia. Electrical 7'NOiNBF.RiNa; Induc* 
TION motor; Mecha.nigal rectifier. 

Ccxrk, Dr. Gerhard A. Assistant Manager, Research Laboratory, 
Linde Division of Union Carbide Corporation. Hklium; Hy* 
drooen; Oxygen; Ozone; artidies on atmospheric gases. 

Cuoley, Austin G. Vice-President, Westrex Corporation, Fac- 

simile. 
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Cooley, Prof. Hollii R. New York University. Ausebra; Bino- 
mial theorem; Root-mean-square. 

Cooley, Dr. William E. Research Chemist, Procter and Gamble 
Company. Gold; Nickel; Silver; Zinc. 

Coons, Dr. Geoige Herbert. Collaborator, Agriculture Research 
Service, U.S. Department of Agriculture. Suoar beet (in 
part). 

Copeland, Prof. D. Eugene. Biology Department, Tulane Uni- 
versity. Swim bladder. 

Cupenhavcr, Prof. W. M. Professor of Anatomy, College of Physi- 
cians and Surgeons, Columbia University. Cardiovascular 
system (in part). 

Corben, Dr. Herbert Charles. Ramo-fVooldridge Corporation. 
Centrode; Dynamics; Kinematics; Motion. 

Core, Dr. Earl L. Chairman, Department of Biology, West Vir- 
ginia University. Herbarium; Plant keys; Plant names; 
other articles on Imtany. 

Corey, Horace Edmund, Jr. Transmission Maintenance and Co- 
ordination Engineer, American Telephone and Telegraph Com- 
pany. Telephone service (in part). 

Corliss, Dr. John O. Professor and Head, Department of Biologi- 
cal Sciences, University of Illinois. Ciliophora; articles on 
related taxonomic groups. 

Corliss, William. Consultant. Nuclear aircraft propulsion (in 
part) ; Nuclear rocket; Space bioi.ogy (in part). 

Cornish, Dr. Joseph Jenkins, III. Associate Director of Research, 
Aerospace Sciences, Lorkheed-Georgia Company. Boundary- 
layer FLOW. 

Corson, Alinon J. Consulting Engineer (retired). Instrument De- 
partment, General Electrir. Potentiometer (voi.taok mea- 
.surement) ; Voi.TACK measurement (in part) ; Voltmeter. 

Cotton, Irwin W. Retired. Thermostat. 

Couch, Prof. John N. Kenan Professor of Botany, University of 
North Carolina. Actinopi.anacp.ae. 

Couloinbre, Di. Alfred J. Chief, Laboratory of N euroanatomical 
Sciences, Nritional Institute of Neurological Diseases and Blind- 
ness, National Institutes of Health. Eve (in part). 

Court, Dr. Arnold. Forest Service, U.S. Department of Agricul- 
ture. Air temperature, Fro.st; Temperature inversion, 
other articles on meteorology. 

Cowart, Viie-.Adm. Kenneth Keith Engineer-in Chtel (re- 
tired), U.S. Coast Guard. Marine enoineerino; Marine ma- 
chinerv (in part) ; Ship propulsion. 

Cowles, Prof. Philip B. Professor of Microbiology, Yale Univer- 
sity School of Medicine. Bacteria, lysogenic; Bacterio- 
phage; Coi.iPHAGE; other artieles on medical microbiology. 

Cox, Dr. Charles S. Scripps Institution of Oceanography. Wave 
(capillary); Wave (internal). 

Cox, Dr. Everett Franklin. Research Scientist, Whirlpool Cor- 
poration. Atmospheric acoustics. 

Cox, Dr. Gertrude M. Head, Statistics Research Division, The 
Research Triangle Institute. Experiment. 

Coxeter, Prof. H. S. M. Professor of Mathematics, University of 
Toronto, Canada. Polytopes, regular. 

Crabill, Dr. Ralph Edwin. Curator, Division of Myriapoda and 
Arachnida, Department of Entomology, United States National 
Museum. Chiiopoda; Myriapoda; Pauropooa; Symphyla. 

Crafts, Prof. Aldcn S. Professor emeritus. Department of Botany, 
University of California, Davis. Defoliant; Herbicide; Soil 
sterilization. 

Craig, Prof. Homer Vincent. Professor of Mathematics, Univer- 
sity of Texas. Geometry, Riemannian; Gradient of a 
scalar; Green’s theorem; other articles on mathematics. 

Craine, Prof. Lyle E. Department of Conservation, School of Nat- 
ural Resources, University of Michigan. Land use flannsno. 
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Cramer, Prof. Dr. Friedrich D. Professor of Ckemisti^, Depart^ 
rnent Head» Max^Planck^Institut fur Experimentelh Medizirt, 
Gottingen, Germany. Clathratr compounds ; Synthesis of 
Nucleic acids. 

Crampton, Dr. Donald Kclsry. Chase Brass and Copper Com- 
pany, Inc. (retired). Copper alloys. 

Crary, Dr. Albert Paddock. National Science P'oundation. Ice 
ISLAND. 

Craven, Dr. John Pinna. Chief Scientist, Special Projects Office, 
US. Bureau of Weapons. Hydrofoil craft. 

Orentz, Willmin L, Assistant Director, Coal Research, U.S. Bu- 
reau of Mines. Mining operatino facilitikk (in part). 

Crcson, William K, Consulting Engineer, Ross Gear and Tool 
Company, Inc. Ackerman steekino; Automotive .sti- eking; 
Steering, power. 

Crittenden, Di. Charles V. Consultant in Geogtaphy. Air. Cy- 
gi.one; Iso.stasy; Nokth America (in part). 

Crockford, Prof. H I>. Depaitment of Chemistry, University of 
Noith Carolina. IIydkckien ion (in part). 

Croiiris, Dr. (larev. Chancellor and Harry Carothers Pro- 

fessor of Geology, Rice University. Annelida ko.s.sils. 

Crou.se, William II. I\ditor-in-Chief, McGraw-Hill fincyclopedia 
of Science and Technology Automotive .su«ipkn.sion , Joint 
(mechanical); Solar iieatino; Voltage KKOULvroK, auto- 
motive. 

Crow. Prof. James F. Professor of Medical Oenetus, lhiioer\Uy of 
Wisconsin. Kuolnic.s; IIardy-Weinuerg EORMirLA; Hetero- 
sis; Human of,nf.tics (in part). 

Crowell, Di. Soars. Professor of Zoology, Indiana Univer\ity 
Hvdkoiua; Hydrozoa. articles un related taxonomic ((loiips. 

Ciibherley, .'\dru »*. H. Product Development Coordinator, Plastics 
and Coal ('hemicah DiuUion, Allied Chemical Corporation. 
Niacin (in part). 

Cubiceiotti, Dr. Daniel. Research Chemist, Stanford Research 
Institute. Hafnium ; Zirconium. 

Cuiklcr, I.CC K. Robeitshaw-PuUon Controls Company, Aero- 
nautical and Insttunieni Division. Moisturk-contk.nt mla- 
.StlREMKNT. 

Culbertson, Dr. Joseph O. Assistant Chief, Oilseed and Indu.s- 
trial Csops Research Branch, Crops Research Division, Agttcul- 
iutal Research Service, ".S. Depaitment of Agriculluie, Flax 
(in part). 

Cumberland, Dr. Kenneth B. Profes.sor of Geography, University 
of Auckland, New Zealand. Australia and New Zealand 

Cumming, Donald CJ. Headquarters of Manufactuiing Cabora- 
lory, Westinghouse Electric Corporation. As.semhi.v method.'^. 

C«umiiiiiis, Prof. Han>ld. Professor owerPus of Anatomy, School 
of Medicine, Tuiane U Ji’crsity. Epidermal ridges; Integu- 
mentary PAl'TF.RNS. 

Cunningham, Prof, Burris B. Department of Chemistry and Radi- 
ation Laborat'^ij^, University of California. Curium; Mf.tallo- 
AGIO MLMLNTS; PERIODIC TAULE; TRANSITION ELKMF.NTS. 

Curdta, £. B. Diiector of Engineering, James G. Biddle Company. 
P'KEQUENr r MF.ASUKEMENT (ill part). 

Currie, Ronald T. Head of Biological Department , National Imsti- 
tuie of Oceanography, England. Ska wati.r pkrtii.ity (in 
part). 

Curtin, Dr. Charlrs B. Associate Pt-./ritor of Biology, Creighton 
Vniaersity. Dun'TITION-; Mviakis ; Srnsk okoan ; htics of arti- 
cles cm animal taxonomy. 

Curtis. Prof. John T. {Formerly) University of Wisconsin. 
Climax communitv. 

CurtisSj Prof. C. F. Professor of Chemistry, University of Wis- 
eonsin. Gas (in pari-). 

Curtiss, Dr. Leon F. National Bureau of Standards. CuBU; Ran; 
Radioactivity stanoaxos; Roentoen unit. 



Czamecki, Edwin Gregory. Program Manner, Voyager Space- 
craft Systems, Aerospace Croup, Space Division, The Boeing 
Company. Spacecrapt structures. 

Dachille, Dr. Frank. Associate Professor of Geochemistry, Penn- 
sylvania State University. High-pressure phenomena (in 
part). 

Dahl, Dr. Lawrence F. Professor of Chemistry, University of 
Wisconsin. X-ray oippraction (in part). 

Dale, Prof. Dr. Walter Max. Former Head, Department of Bio- 
chemistry, Christie Hospital, Manchester, England. Raoiation 

BIOCHEMISTRY. 

Dalitz, Prof. Richard H. Physics Depattment and Enrico Fermi 
Institute for Nuclear Studies, University of Chicago. Hyperon ; 
Meson; Strange particle; other articles on elementary par- 
ticles. 

Dalton, Dr. Albert J. National Cancer Institute G01.GI com- 
ponent. 

Damon, Dr. Paul Edward. Geology Department, University of 
Arizona. Atmosphere, geochemistry op; Terrestkiai. nu- 
clear REACTIONS. 

Dan, Dr. Jean C. Lecturer in Embryology, Ockanomizu Univer- 
sity, Tokyo, Japan. Invertebrate embrvoi.ooy. 

Dana, Alan Standish. Consulting Engineer for The Kerile Com- 
pany. INSUI.ATION, ELECTRIC (in part). 

Dana, Dr. Samuel Tra.sk. Dean emeritus. School of Natural Re- 
sources, The University of Michigan. Forest and forestry 

Daniels, Prof. Farrington. Professor emeritus of Chemistry, Uni- 
versity of Wisconsin. Chain reaction, ciiemicai. ; Halk-upe 
(in part) : Kinetics (ckbmicai.) ; Physical chemistry. 

Dapples, Prof. Edward C. Department of Geology, Northwestern 
University. Authigenic minerai.s; Diagenf.sis. 

Daugherty, Prof. Robert Long. Professor emeritus of Mechanical 
and Hydraulic Engineering. California Institute of Tethnology. 
Fi.ow OF fluids. 

Davis, Dr. Charles C. Professor, Department of Biology, Western 
Reserve University. Monstrilloida 

Davis, Dr. Charles Molcr. Professor of Geography and Chairman 
of Department of Geography, University of Michigan. Forest 
vegetation; Vegetation zones (world); other articles on 
physical geography. 

Davis, D. Dwight. Former Curator of Vertebrate Anatomy. Chi- 
cago Natural History Museum. Mammalia; articles on related 
taxonomic groups. 

Davis, Dr. David E. Department of Zoology, Pennsylvania State 
University. Ecolooic interactions. 

Davis, Dr. H. Chandler. Professor of Mathematics, University of 
Toronto, Canada. Mathf.maticai notation, co.ntemporahy 
(in part) 

Davis, Dr. Hallnwcll. Director emeritus. Research, Central Insti- 
tute for the Deaf. Hearing aid. 

Davis, Dr. John H. Professor of Botany, University of Florida. 
Dune vegetation; Mangrove swamp. 

Davis, Lieut. Gen. Leighton I. Commander. National Range 
Division, Andrews Air Force Base, Washington, D.C. Arma- 
ment, AIR. 

Davis, Rowland F. Products Planning Engineer, American Tele- 
phone and Telegraph Company. Intercommunicating sys- 
tem; Telephone; other articles on telephones. 

Deacon, Dr. George £. R. Director, National Institute of Ocean- 
ography, Surrey, England. Antarctic Ocean. 

De Cicco, Dr. John. Department of Mathematics, Illinois Insti- 
tute of Technology, Chicago. Geometry, noneuclidean. 

de Florez, Admiral Luis. Former Consulting Engineer. Human 

BNOtNEBRINO. 

DeGarmo, Dr. Oliver. Monsanto Chemical Company. Pesticides 
(in part). 



D<^eyser, Prof. Dr. Willy Clenirnt. University of Ghent^ Belgium. 
Coordination NUMnRR; Crystal structure; Crystallog- 
raphy; other articles on crystallography. 

Dekker, Dr. A. J, Profesior of Solid State Physics, University of 
Groningen, Holland. Fifxd emission; Secondary emission; 
Thermionic Emission; other articles on clectnmic properties 
of solids. 

Delahay, Prof. Paul. Professor of Chemistry, New York Univer- 
sity. Coutximktkr; Electrolysis; Overvoltage; other arti- 
cles on physical chemistry. 

tie Launay, Dr. Jules. Superintendent of Solid Slate Division, 
Naval (iesearch Laboratory. Hysteresis, thermal; Dattice 
vibrations: Piio.non; Specific heat of solids. 

Df^voryas, Prof, 'rheodow'. Associate Professor, Departm**'t of 
Biology, and (4uralor of Paleobotany, Peabody Museum of 
Natural History, Yale Untver\ity. C!YCAUEO[DM.hS. 

do ^otilinollin. Dr, Fernantl. Hoffmann-La/loche Inr. {retired). 
Tiii^misf. (in part). 

Den Hartoi*, Piol. Jacob P. Depattmeni of Mechanical Engi- 
neering. Ma\\athu\ett\ InstUuie of ' LechnologY . Briiigf. vibra- 
tion : Mechanical vi’iration; Shaft iialwcing. 

Denison, Dr. Robrit f I Curator of Fosul Fishes, (Chicago Natural 
History Museum. <^.STI ostr.vci , aiticics uii related foitsil 
groups. 

De.nny-Bi'owii, Dr. Derek K. Piofessor of Neutftlogy, Harvard 
l^niversHy Medical School I'.i.Km komvocram. 

Doiio, Dr. Richard A. Professor of Pharmat ogno\y. University of 
Michigan. Pharm \cck;nos^ ; Pharmacy. 

Derge, Piof. Gerhard. Cainegic Institute of Technology. kbRKo- 
ALI.OY; StF.F.L MANOFXCTUkh. 

Deiosier, Dr Nonnan. Depaitment of Ilortirulture, Purdue f'«i- 
versitY Fooo mandfactukinu (in part). 

Dt Tar, Piof DeLot F. Department of Cheonslry, Florida State 
thiivrr\ity. Resonance (molfcular stri'c:tuhf ). 

DeVaney, Fred D Director of Metallurgy and llesearch, Pit^k- 
and^, Mather, and Company Magnf.tic m-.pakatio.n metj'- 

OIJ.S. 

Dp \"autoiile >, r«of Gerard 11. Professor of Astronomy, Uni- 
ver\ity of Fexos Astronomical ij.nit; Jupjtf.r; Mars; 
Plan'lt, oih«*r ariuies on astronomy. 

DeVore, Dr. (George \\ Department of Geology, Florida State 
(,’niveiuty. AMPiinuME; Pvroxkni-, articles on related min- 
(‘rals. 

Dexter, Dr. 'rheodore Henry. Ueseatrh Supervisor, Inorganic 
Chemistry, Horrker C'hemxcal Corporation Hesearck Center. 
Hyukazx.ne. 

D'ranni, Dr. J. D Asustant to Vice-President, Research and 
Devtlopment, Goodyear Tin and Rubber Company. Rubber. 

!)ia^, Fmf Joaquin B.i. *' Research Professor, Institute for 
Fluid Dynamics and Apyiicd Mathematics, University of Mary- 
land. Diffi rkntial equation. 

Dire, Dr. Ttc R. Professor emeritus of Zoology, University of 
Michigan. Eooj ogy, human. 

Dick, Prof G. Professor of Physics, f^niversily of Utah. In- 
sulator, Fi.i.cTRic; Ionic crystals; Maoelung constant. 

Dieke, Prtii. G. H. Chairman, Department of Physics, Johns Hop- 
kins University. Electrooptics; Faraday effect; Kerr ef- 
fect; Macnetooptics ; Zeeman effect (in part). 

Dienes, Dr. Louis L. Massachusetts General Hospital, Boston. 
PLEUROPNF.UMONIALIKE ORGANISM. 

Dienst, Prof. Robert Barton. Chairman, Department of Medical 
Microbiology and Public Health, Medical College of Georgia. 
Granuloma inguinale (in part). 

Dietrich, Prof. Dr. Gunter Otto. Director, Institute of Oceanog- 
raphy, University of Kiel, Germany. Atlantic Ocf.an; Ocean 
CURRENTS (in part.) 
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Dietz, Dr. Robert Sinclair. US. Navy Eleetromcs Laboratory, 
San Diego. Bathyscaph; Continbntai. shelf and slope. 

Dill, Robert Floyd. Marine Geologist Sea Floor Studies Section, 
V.S. Navy Electronics Laboratory, San Diego. Scuba; Skin 
diving; Underwater photography (in part). 

Dilirr, Dr. Oliver Daniel. Chairman, Department of Forestry, 
Ohio Agricultural Research and Development Center. Forest 
conservation. 

Dinsinore, Ray Putnam. Vice-President (retired). Research and 
Development, Goodyear Tire and Rubber Company. Rubber. 

Dinsmore, Comdr. Robert»>n Pickett. International Ice Patrol, 
U.S. Coart Guard. Icebero. 

Dodds, Robert Hungerford. Personnel Manager, Gibbs and Hill, 
Inc. Photourahmetry ; Surveying; Topoorapihc surveying 
AND MAPPi.No: other articles on civil engineering. 

Dodson, Dr. Kdward O. Department of Biology, University of 
Ottawa, Canada. Protective coloration ; Sexual dimor- 
phism. 

Duilear, Frank Gilliert. Head, Peanut Products Investigations, 
Southern Utilization Research and Development Division, US. 
Department of Agriculture. Butter; Fat and oh., kdibi.e 
(both in part); Margarine. 

Domiiiasch, Daniel Otto. President, Dodcu, Inc. Aircraft in- 
strument panel (in part) ; Flight characteristics. 

Donn, Prof. William I. Department of Geology, The City Col- 
lege of New York. Seiche. 

Duob, Prof. Joseph Leo. Professor of Mathematics, University of 
Illinois. Stochastic process. 

Dorcus, Prof. Roy Melvin. University of California at Los Ange- 
les. Hypnosis. 

Dorf, Prof. Rrling. Professor of Geology, Princeton Unlve).sily. 
Paleobotany (in part) ; Petrified forests. 

Dorfinan, Dr. Ralph I. Senior Vice-President and Director, 
Syntex Institute for Hormone Biology, Pnff) Alto, California. 
Bile acid; Digitoxigeni.n ; rKOGESTi.RONF'; other articles on 
adrenal eortex steroids. 

Dornfcld, Dr. Ernst John. Chairman, Depaitment of Zoology, 
Oregon State University. Cell (biological) -in part. 

Do.Hsel, Dr. William Eclwanl. Assistant Professor of Anatomy, 
University of North Carolina School of Medicine. Parathy- 
roid GLAND (in part). 

Doudoroff, Prof. Michael. Professot of Bacteriology and Immu- 
nology; Professor of Molecular Biology, University of California. 
Carbohydrate metabolism ; Krebs cycle ; outer articles on 
phosphate compounds in nietabolisin. 

Dougherty, Dr. Ellsworth C. Department of Nutritional Sciences, 
College of Agriculture, University of California. Caprei.lidea. 

Dougherty, Riehard Erwin. Consulting Engineer. Railroad en- 
gineering. 

Douglas, Donald W., Jr. President, Douglas Aircraft Company, 
Inc. Aircraft testing. 

Douglas, Prof. Howard C. Department of Microbiology, Univer- 
sity of Washington. Hyphomicrobiales ; Micrucoccacbak ; 
Neisseriaceae. 

Douglass, Prof. Raymond Donald. Professor of Mathematics, 
Massachusetts Institute of Technology. Nomograph. 

Dowd, James Chief, Mining and Preparation Section, U.S. 
Bureau of Mines. Mining, strip. 

Doyle, Edwin S. National Canners Association Research Labora- 
tory. Food engineering (in part). 

Drake, Dr. Charles H. Department of Bacteriology and Public 
Hemlh, Washington State University. Zoonoses. 

Draper, Dr. Arthur L. Assoeiaie Professor of Chemistry, Texas 
Technological College. Adsorption; Electrostatic precipi- 
tator; Surface phenomenon (sdl in part). 
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Dresden, Prof. Max. Departmtnt of Physics, Northwestern Uni- 
versity. Boltzmann statistics; Kinetic theory of matter; 
Statistical mechantcs; other articles on statistical physics. 

Droessler, Dr. Earl G. Program Director for Atmospheric Sci- 
ences, National Science Foundation. Naval meteorology. 

Duckworth, Prof. Henry Edmisnn. Department of Pkysict, Mc- 
Master Univenity, Canada. Binding energy, nuclear (in 
part); Isotope; other articles on atomic and nuclear physics. 

Duke, Dr.^ Kenneth L. Associate Professor of Anatomy, Duke 
University Medical Center, Ovary (in part). 

Duley, Dr. Frank L. Colorado State University, Fort Collins; Ad- 
visor in Soils, University of Peshawar, Wext Pakistan. Soil (m 
part). 

DuMond, Prof. Jesse William Monroe. California Institute of 
Technology. Compton effect. 

Dunbar, Dr. (^arl O. Professor emeritus of Paleontology and 
Stratigraphy, yale University. Fossa., Pai.kontoloov : Per- 
mian; other arlU'h's on fo&siR 

Duncan, Charles Clifford. Assistant Vice-President, American 
Telephone and Telegraph Company. Privacy systems (scram- 
bling) ; Telephone .service (lu part) ; Telephotography. 

Duncan, Dr. Helen. I'.S. Oeolttgiral Survey. National Museum 

BrYOZON KO.SSII s. 

Duncombe, Dr. Raynor Eo(kwcM>d. U.S. Naval Observatory. Ck- 
I.ESTIAI. mechanics; OrBITAL MOTION! PeRTURHATION (AS- 
TRONOMY 1 , other arlules on celestial moehaiiics. 

Dunegan, John Clyiiier. Agricultural Consultant. Cherry; 
Peach; Plum (all in part). 

Dunkle, Dr. David H. U.S. National Museutrt, Smithsonian Insti- 
tution. Pi.ACODEKSii ; arlicU's on related fossil groups. 

Dunlop, Charie.s A. Consultant; Piofes.sional Engineer. Oil and 
GAS WELLS (in part). 

Dunn, Dr. Hugh K. Senior Research Physicist, Communication 
Sciences Laboratory, University of Michigan Masking 
(sound); PifONETic.s ; PsYciTOAcan/sTlcs ; VocourR. 

Dunn, Dr. J. 'Vvery*. Sales Manager, Atlantic Gelatin, Divinon 
of General /*'•• ^ds Corporation. Gelatin. 

Duntiry, Dr. Seibert Quimby. Visibility Laboratory, Setipps Insti- 
tution of Oceanography, Universily of California. Sea water 
(in part). 

Durand, Prof. L., JJI. V^ysics Department, University of fFw- 
constn. SCATTI RING matrix. 

Eardlcy, Dean Artnand John, i’ollege of Mines and Mineral In- 
dustries, University of Utah. Cordillera^] hklt; Mountain 
systems; Tfctonic patterns. 

Eaton, Capt. Eldridgc, Jr. l!.S. Air Force. Automatic A.s'rRO- 
NAVIOATION. 

Ebert, Prof. James David. *. lector, Department of Embryology, 
Carnegie In.stitufwn of H'ashington. Hematopoiesis (in part). 

Eckart, l^rof. Carl. University of California at San Diego. Sea 
WATER (111 part). 

Eckels, Prof, Arthur R. Department of Electrical Engineering, 
University t.; Vermont. Commutation; Slip rings (in part) ; 
Windings (].i.F.cn’Kio machi.nery) ; other articles on electrical 
engineering. 

Eckhardt, Dr. E, A. Vice-President (retired), Gulf Re-search and 
Development Company. Geophysical exploration ; Pros* 
PECTING, petroleum (in part). 

Economnu, George A. Staff Engineer, Perkin-Elmer Corporation. 
Optical tracking instruments. 

Eddy, Dr. Samuel. Department of Zoology, University of Min- 
nesota, Limnology. 

Edgerton, Prof. Harold E. Massachusetts Institute of Technology. 
Strobosoopic photography; Underwater photography (in 
part). 
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Edwards, Prof. John O. Professor of Chemistry, Brown Univer’^ 
sity Iron. 

Edwards, Dr. Russell K. Chemical Engineering Division, Argonne 
National Laboratory. Carbide; Nitride; Oxide. 

Egan, John Joseph. Marketing Research Division, Union Carbide 
Metals Company. Iron ai.loys (in part). 

Eggcrs, Dr. Alfred J., Jr. Deputy Associate Administrator for 
Advanced Research and Technology, National Aeronautics and 
Space Administration. Nose cone; Reentry. 

Rggertscn, Dr. Frank Thomas. Research Chemist, Shell Develop- 
ment Company. Gas anal.ysis; Gas chromatography. 

Eglcr, Dr. Frank E. Director. Aton Forest. Plant geography; 
Vegetation management (rights of way). 

Ehricke, Krafft A. Director, Centaur-Spacecraft Program, Con- 
vair-Astronautics. Eleci'ROmagnktic propulsion; Ion pro- 
pulsion; Maonrtoga.s dynamics; Solar engine. 

Ehrlich, Dr. John. Laboratory Director in Antibiotic Research, 
Parke. Davis and Company. Chloramphenicol. 

Ehrlich, Dr. Paul R. Associate Professor of Biological Sciences 
and Curator of the Entomological Collections, Stanford Uni- 
versity. Lepidoptbra. 

Ehrlich, R. W. Assistant Chief Engineer, American Telephone 
and Telegraph Company. Telephone service (in part). 

Eidc, Prof. Carl J. Professor of Plant Pathol€>gy, University of 
Minnesota. Plant disfasf. (in part) ; Turnip. 

Eidensohn, Samuel. Former Chief Project Engineer. Industrial 
Division. Electric Storage Battery Company. Dry cell; Nu- 
clear BATTERY : Wet cfll; other articles on batteries. 

Einset, Dr. J«>hn. Professor of Pomology, Cornell University- 
Grape oulturf. (in part). 

Kldcrfield, Pr<»f. Robert Cooley. Department of Chemistry. Uni- 
versity of Michigan Carhanion: Caruomum ion; Organic 

CHEMI.STRY. 

Elias, Dr. M. Hans. Department of Analswiy, Chicago Medical 
School. IjIvlr (in part). 

KHassen, Prf»f. Arnt. Jtniversity of Oslo, Norway. Meteorology 
(in part). 

Ellis, Dr. Nalhaii Kent. Assistant Director, Purdue I University 
Experiment Station. Tomato. 

Ellison, Pr«»f. Sannicd 1*., Jr. Professor of Oeolngy. C.'hairman of 
Department of Oeology, University of Texas. CIonouont. 

Eltgrolh, George V. Patent Counsel, Industrial Electronics Divi- 
sion, General Electric Company. Patent. 

Ely, F. G. Research and Development Division, Babcock and 
Wilcox Company {retired^. Boiler water; Steam boii.er, 
Watf-r-ture boiler; other articles on steam power. 

Emerson, Lewis P. Engineer in Charge of Flow Measurement. 
Foxboro Company. Flow mf.asurkmknt (in part). 

Emei’scm, Pmf. Ralph. Department of Botany, Unii>ersity of Cali- 
fornia. P11YCOMYCF.TF.S. 

Emerson, Dr. William Keith. American Museum of Natural His- 
terry. New York. Scaphopoda. 

Emmel, Dr. Victor M. Professor of Anatomy, University of 
Rochester School of Medicine and Dentistry. Digf.stive sys- 
tem (in part). 

Engcihart, R, W. (Formerly) Parker Rust Proof Company, De- 
troit. Metal coatings (in part). 

English, Prof. Van H. Profes.sor of Geography, Dartmouth Col- 
lege. Equinox; Geography, mathematical; International 
Date Link.: other articles on physical geography. 

Engstrom, Prof. Arne. Head. Department of Medical Physics, 
KaroUnska Institute, Stockholm, Sweden. Microscope, x-ray. 

Epstein, Prof. Samuel. California Institute of Technology. Gbo- 
lX>OIGAL THERMOMF.TRY (In part). 

Epstein, Samuel. Technical Adviser (retired), Bethlehem Steel 
Company. Steei.. 
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Epstein, Dr. Samuel S. Chief Chemist and Vice-President, Kirseh 
Beverages, Inc., and No-Cal Corporation. Food manupaotuk- 
INO (in part). 

Erdilyi, Prof. A. Professor of Mathematics, University of Edin- 
burgh, Scotland. Ei.wi'Tic function and inteorai,; Spiikricai. 
HARMONICS. 

Ericson, David Barnard. I.amonl Geological Observatory. Ma- 
rine SEDIMENTS (in part). 

Eriksson, Dr. Erik. International Meteorological Institute, Stock- 
holm, Sweden. Atmospkf.ric chf.mi.strv. 

Esau, Prof. Katherine. Professor of Botany, University of Cali- 
fornia. Pl.ANT ORUANS; SECRETARY STRUCTURES, PI.ANT; VAS- 
CULAR BUNDLES ; other artirle.s on plant anatomy. 

Essig, Prof. E. O. {Formerly) Department of F.ntnmology, Uni- 
versity of California. Thvsanoptkra ; artiries on rciated taxo- 
nomic groups. 

Etherington, Harold. Atomic Energy Consultant. Nuclear enoi- 
nkerinc. 

Ettenberg, Eugene M. Lecturer, Graphic Arts, Columbia Univer- 
sity. Type (printing). 

Evans, Prof. F. Gaynor. Department of Anatomy, University cf 
Michigan School of Medicine. Skeletal system (in parti. 

Evans, i'rof. Fninci.s C. Piofessoi of Zoo'ogy, I'ntvers'ly of Michi 
gan. PoPliLATlON DISrCRSION. 

Evans, Dr. John W. Director, Saeiamento Peak Observatory, 
U.,S. Air Force. Sun; series of related anirles. 

Evans, Prof. Kobley D. Department of Physics, M as.sachusetts 
Institute of Technology. Alpha hays; Half-life (in part); 
Radioactivity. 

Evans, Dr. Theodore W. Shell Development Company. Petro- 
CIILMICAL (in part). 

Everetts, John, Jr. Consulting Engineer, Charles S. Leopold, Inc., 
Engineers. Dehumidifieh ; Psvchromi'.trics. 

Everitt. Dean Wiliiatn Litlell. Dean of Engineeiivs,. University of 
Illinois. Gommunioation.s, ei ectrical. 

Ewing, Dr. Gilford (.. Woods Hole Oceanographic Institution, 
Woods HoU Ma.sachusetts. Sea water (in part). 

Kwing, Dr. John I. .Senioi Ilesearch Assotia/e. I.aoiont Geological 
Observatory. Submarine topocraphy (in part). 

Ewing, Dr. Maurice. H-.ggins Professor ■/ Geology, Columbia 
University; Director, Lamont Geological Ohseivatory. Subma- 
rine topography (in part). 

Eyring, Proi. Henry. University of Utah. Riikohmiy. 

Failla, Dr. Gioacchino. Former Director, Radiological Research 
Laboratory, Columbia University. Nuclear radiation (biol- 
ogy)- in part; Radioi.o<iy. 

Fairbank, Prof. William Pro/eiior of Physic,. Stanford Uni- 
versity. Superfluidity. 

Fan, Prof. H. Y. Physics Department, Puidae University. Cyci.o- 
TRON rfv'.\.vNck FJtPERiMENTs; SEMICONDUCTOR; articles on 
solid-state physic^. 

Fankhauser, ’’rof. Gerhard. Department of Biology, Princeton 
University. Androgen E sis; F.mhryogknf.sis ; Gynogenesis; 
Merooont. 

Fankuchen, Prof. I. Polytechnic Institute of Brooklyn, X-rat 

CRYSTALLOGRAPHY. 

Fawcett, Prof. Don Wayne. Ilersey Professor of Anatomy, Har- 
vard Medical School. Cell-surface differentiatio.n ; Mito- 
chondria. 

Feldman, Cyrus. Supervisor, Specirochemica! and X-ray Analysis, 
Oak Ridge National Laboratory, Flame photometry; Spec- 
troubkmigal analysis. 

Fell, Dr. Howard Barraclough. Curator of Invertebrate Zoology, 
Museum of Comparative Zoology, Harvard Vniveraty. Echi- 
nodermata; articles on related taxonmic groups. 
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Feller, Prof. William. Prineeton University. Cokbination and 
permutation; Distribution (probability); Probabiuty. 

Fellers, Dr. Carl R. Former Food Consultant. Food Enoineer- 
IHO (in part), 

Fellinger, Roliert Cecil. Professor of Mechanical Engineering, 
Iowa Stale University of Science and Technology. Belt drive; 
Gear; Pui.i.ly; other articles on machine design. 

Felver, Prof. Richard Irving. Designer, Carnegie Institute of 
Technology. Product design ; Production enoinlerino. 

Ferguson, Dr. Edward, Jr. Head, Department of Biology, Lincoln 
University. Platycopa; articles on related taxonomic groups. 

Ferguson, Eugene S. Curator, Division of Mechanical and Civil 
Engineering, U.S. National Museum, Smithsonian Institution. 
Cam aiechanism; Four-bar linkage; Velocity anai.ysis ; 
other articles on machine design. 

Ferguson WimkI, Edward James. Division of Fisheries and Ocean- 
ography, Commonwealth Scientific and Industrial Research Or- 
ganization, Australia. Marine microbiology. 

Ferris. Cordon F. (Foimerly) Natuial History Museum. Stanford 
University. Anopi.ura; Entomoixioy, economic; Insecta; 
Mallopiiaga. 

Ferry, Dr. James F. Professor of Biology, Madison College. 
Clas.sipication, nioi.ooiCAi. ; E<;c (snwi.) . Plant kk.si'Ira- 
TioN ; Willow. 

Feshbach, Prof. Herman. Department of Physics, Massachusetts 
Institute of Technology. Perturbation (matuematics) . 

Fields, Paul R. ■Senior Chemist, Argonne National Laboratory, 
Illinois. Nohblium. 

Filmer, Dr. Robert S. New Jersey Agricultural Experiment Sta- 
tion, Rutgers University. Bee and berkeepino (in part). 

Finberg, Alfred J. Consultant in Food Technology. Food manu- 
facturing (in part). 

Fink, Donald Glen. General Manager, Institute of Electrical and 
Electronics Engineers. Tei.kvision standards. 

Finland, Dr. Maxwell. George Rickards Minot Professor of Medi- 
cine, Harvard University; Director, Thorndike Memorial I.abo- 
ratory and Second and Fourth {Harvard) Medical Services, 
Boston City Hospital. Pneumococcus ; Pnp.umonia. 

Fisher, Prof. Russell Arden. Professor of Physics, Northwestern 
Vnioersity. Deoree of freedom (mechanics); Euler's 
i-.quatio.ns of motion; Kim'tics Cci.assicai. mechanics). 

Fisher, Dr. W. Allan. Manager <rf Planning— Dyestuff s. National 
Aniline Division, Allied Chemical Corporation. Diazotization. 

Fisk, Prof. Nelson S. Department of Civil Engineering, Columbia 
University. Centroids of area and links; Eijuii.ibrium of 
forces; Statistics; oth«*r articles on civil engineering. 

Fiske, Dr. Milan D. General Electric Research Laboratory. 
Meissner effect; Superconductivity. 

FitzPatrick, Dean James L. G. Professor of Mechanical Tech- 
nology, Staten Island Community College. Ornithopter. 

Fleminger, Dr. Abraham. Research Biologist, Scripps Institution 
of Oceanography. Bka.nciiiura ; I.ernaeopodoida; Notodll- 
PHVOIOA 

Fletrher, Prof. Harvey. Physics Department, Brigham Young Uni- 
versity. Acoustics; Fi.etcher-Munson contours; Physio- 
logical acoustics. 

Flexscr, Dr. Leo A. Vice-President of Chemical Production. Hoff- 
mann-LaRnche Inc. Riboflavin (in part). 

Flint, Prof. Richard Foster. Professor of Geology, Yale University. 
Glacial epoch; Pleistocene; Quaternary; Recent. 

Flood, James E. Solid-liquid Separatism Consultant, E. I. du 
Pont de Nemours and Company. Gentripuoation. 

Flynn, John P. AsssKiate Professor of Physiology (Psychiatry), 
Yale University School of Medicine. ELBCTaoENOEPHALoo- 
RAPHV; NeUBOPHYSIOLOOT ; PSVCHOOALVANIO RESPONSE. 
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Foley, Francis B. Consulting Metallurgist (retired). International 
Nickel Company. Stainless steel. 

Fontana, Prof. Mars Guy. Chairman, Department of Metallurgi' 
cal Engineering, Ohio Stale University. Corrosion (in part). 

Foote, Dr, Richard Herbert, Entomology Research Division, Agri~ 
cultural Reseatch Service, l^.S. Department of Agriculture. 
Diptkra. 

Fcard, Dr. Richard. Medical Examiner, County of Suffolk. Bot/on. 
Forensic MKDfc:i\E. 

Forster, Dr. R«l>ert E. Department of Phy.siology, Graduate 
School of Medicine, University of Pennsylvania. Rr.spiration. 

Forsythe, Dr. Richard II. Head, Department of Poultry Science, 
Iowa State University. Ecki proc:pssinc; Food manupactiir* 
INC (in part). 

Fortune, Dr, W. B. Executive Director of Control, Eli Lilly and 
Company PH.^RMACEUTICAI.s testing. 

Foster, Pn^f. Jackson W, Professor of Microbiology, UnwersitY of 
Texa^ Uactkkial mrtawoii.sm (in part) ; Ractkkiai. piitsjol- 
0 (;v, articles on inicrohinlogical methods and on fermentation 
of organic acids. 

Fox, Dr. Irving. School of Tropical Medicine, Vniveruiy of 
Puerto Rico. Siphon aptera. 

Frame, Piof. Sutheiland. ProfvK or of M{ithcmatu.\, Michigan 
StaU University. Ancle; Okomrthy, mic;lit>i-.an ; Sureace 
AND soi.io ok REVoi.vnoN ; other aiticics on inathematirs. 

Frank, Prot. Bernard. Eefrnrer Professor of Watershed Manage- 
ment, Colorado State University. Water c:onskkvation. 

Frank, Dr. Peter W. Professor of Biology, Vniverdly of Oregon. 
Specie.'! pf>ptii ation, 

Franklin, Dr. Edward (1. A.\cocinte Professor of Medicine, New 
York Univer ’ty School of Medicine. Gamma cuiihilin 

Franklin, Prof. Philip. Former Professor of Mathetnatic.s, Afasui- 
chusclts Institute of Technology. Series, 

Franks, Ku.s.s<01 Minor, .\fajkettng Rc.seaich Division, Union Car- 
bide Aleials Company {retired). Ikon ai.ioys ^in patl.) 

Frar>, Di I'Vaiici.s (\iwles ('iwsulting Engineer. Alcoa Reseatch 
Lfihoratorus Aiumjnum. 

Fn‘ar, Dr. Donald E. IT. Director, Pesticide Research Laboratory, 
Pentisyh>ania State L'nivcrsity. Fiimic5ANT. 

I'n*l>t)UU Dr, Pi<»f. Ilaip Principal Research Scientist, Geological 
Survey of Canada. Ji'aA.ssic. 

FrecdiiiJiii. Dr. Daniel X. Departit*ent of Psychiatry, Director of 
Psychophantracology Ijaboralory, Yale School of Medicine. 
Psychic KNF.HCi/.i* r : P.svniopiiARMACoiocnc oroo.s; Psy- 

«:iioTOMiMLTtr. nRia;, TkANCirii !7 kb 

Freedman, Steven Irwin. Instructo r, Mecrianical Engineering De- 
partment, Massachusettf institutt of Technology, I.seniropic 
KI.OW (in part) . 

Freeman. Prof. Ralph Lt lie. Thomas Raymond Wolf Systems 
Croup. Casting; Rolling, metal; Sheet metal kormino; 
<»ther articles / .1 metal working. 

Freeman, Ur. Relno S. Senior Research Scientist, Onlario Rc' 
search Foundation; Professor, University of Toronto, Canada. 
CYCJ.oPHYt i.idea; articles on related taxonomic groups. 

Fict'maii, Ronald A. Partner, Staunton and Freeman, Consulting 
Engineers, New York. Airport enoinkerino; Runway, air- 
port, 

Freiser, Dr. Henp^. Professor of Ckemistry, Univerfity of Arizona. 
F.xtraction (in part>. 

Freiiiccl, Raymond F. A.ssociate Editor, ^Chemical Engineering,* 
Heat exchanger. 

French, Dr. David W. Professor, Department of Plant Pathology 
and Physiology, University of Minnesota Tree (in part); 
W002> 17ECAY. 

Fmtter, Prof. William B. Department of Physics, Universi^ of 
Calif omia. Cloud chamber; Gbiobr<^Muller counter; ion- 
UATioM chamber; anicleii on particle detectort. 
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Frcundt, Dr. E. A. Statens S^ruminstitui, Copenhagen, Denmark. 
BAnTEROIDACEAE ; MvCOPl^SMATAt.KE. 

Frey, Prf>f. David G. Department of Zoology, Indiana University. 
FreSH*WATF.R; KCOSVaTRM. 

Fried, Dr. Shrrman. Staff Member, Lawrence Radiation Labora- 
tory, Ihiiversitv of California. Ambricxum; Neptunium; 
Rhenium; other artirlcs on rheniiral elements. 

Friedman, Harold Leo. Research Chemist, International Business 
Machines Research Center. Water. 

Fries, Dr. I'irik F. B. Associate Professor of Biology, City College 
of New York. On romatophore. 

Fritz, Dr. Sigmund. U.S. Weather Bureau. Insoi.ation; Mete- 
OR01.00IUAL SATKM.ITKS. 

Frondel, Piof, Clifford. Department of Mineralogy, Harvard 
University. Garnet; R.\dioaotive mtnkrais; Sii.ir.ATK miner- 
Ai.s ; artieirs <»n n'latefl minerals. 

Fry, Fr.inri.s John. Associate Piofessor of Electrical Enghieering, 
Vnu'e^siiy of Illinois. Bioiogicai. iFPF.r.TS ov .sound waves 
( in part). 

Fry, r*iof. Frc'derick Knu*sl Joseph. Department of Zoologw Uni- 
versitY of Totonlo, Canada. Ri spiratory system (in pait). 

Fry, Prof W. J. Research Professor. Head, Biophysical Research 
Laboratory, Univetstty of Illinois. BiOl.cxilCAL. EFFi.trr.s of 
soii.Ni) WAVES (in part). 

Fiilks, Joe KoIxTt. U.S. Wcathsr Bureau Atmo.spiieric adia- 
RATIO oiiance; Voc; PregipitatioN ( mftforoi.ooy) ; «ither 
artiel«*s on inetrorc)l(»i»v. 

Fuller, Prof. DiuUi-y D. Depaitment of Mechanical Engineeting. 
Columbia I'niverstly. Bearings, vntifrujtion.al. 

Fuller, Pi*of Harry James. Professor of Btttany, UnitU'tsity of 
Illinois. Cm ORorlI^ T.\ : Euc;i knopiiyta. 

Fung, Dr. Yuan-fheng B. Professor of Engineering, California In- 
stitute of Technology. Aerof.i a.stioity • Fi utter, aerd.nauti- 
OAl.. / 

Furnish, Prof William M. Professor, Depatiment of Geology, 
State University of Jowa. Cephaiopoda pussies (in paii). 

Funiival, Dr. (Jeorge M. Biometrical Studies, Forest Servue, I’.S. 
Department of Agriculture. Forest mi- .ns u ration. 

Fuaon, Prnf, R. C. Depattment of Chemistry. University of 
llltnoii. ViN\ 1 . 00 % . 

C.'illoway, Prof J»*ssc J. Professot emeritus of Geology and 
Paleontology, Indiana Unwersity. Strci-natoporoioev 

Calloway, Dr. William J. Bolt, Beranek and Nezvrnan, Inc. Air- 
craft noisk; Mufm.i-r; Noesb cr>n*imoe (in part); other ar- 
ticles on at'oustU's. 

Gardiner, Dr. John L (P'ormerly) Animal Disease and Parasite Re- 
search Division, U.S, Department of Agriculture. SemuRoinF.A. 

(•ardiner. Dr. William C’ecil. Manager, Eelctrfchemicah Section, 
Development Department, Chemicals Division, Olin Atathieson 
Chemical Corporation. Nitrogen fixation. 

Gardner, Dr. Frank F.asler, Horticulturist, Agricultural Research 
Service, T'.S. Department of Agriculture. GRAPF.FRriT; Lemon: 
Oranoe; other articles on fruits. 

Gardner, Prof. Victor Ray. Profes.sor of Pomology (retired), Rut- 
gerr University. Aoricui.turae science, pi.ant. 

Gamian, Dr. Philip. Connecticut Agricultural Experiment Station. 
OnONATA. 

Garrett, Prof. Alfred B. Vice-President for Research, Ohio State 
University. Chemistry; Ei.emf.nts (ghemtcat.) ; Salt 
(chemical). 

Garrett, Dr. Frederic Daugherty. Department of Anatomy, Uni- 
versity of Miami School of Medicine. Thymus gland. 

Gauch, Dr. Hugh Gilbert. Department of Botany, University of 
Maryland. Plant, mineral nuiuition of; Plant, minerals 

ESSENTIAL TO. 
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Gaudin, Prof. ATitoinc M. Mas^achu.\etU InsUtut<e of Technology^ 
Flotation. 

Gaylord, Prof. Charles N. Chairman, Department of Civil Engi- 
neering, VnivertUy of Virginia. Aucii ; Brtdok (in part) ; Civil 
KNOiNKF.KiNU ; othcf ariiclps on civil eiigiticmng. 

Gaylord, W. M., Jr. Carbon Products Dividon, Union Carbide 
Corporation. Oraphitk Hn part). 

Oeldard, Prof. Frank Arthur. Stuart Professor of Psyihology, 
Princeton University. Pain, cutankoiis; 'J'kmprraturk 
SKNSK s; 'J’oi'cH : other articles on somesthesis. 

Grinmill, Aithiir Vernon. Senior Associate Editor, *Food Engi- 
neering* MrOraw-HUl Publishing Company. Food k.mmnf.kr- 
iNO (in part) . 

Genseirier, Pr«»f. Maxwell Hojoe Piofewor of Aletnllutgy, (,olum- 
bin Univetsily. Mktal, mi cii \. nii'ai. i*Rc>PkRTiRS op. 

Gensler, Pmf. Waliei J Depattment of ('hemiUry, Bov/on 
tersUy. IlKTERo<:\r.i ic ciOMrooNUs; Irvnoi.h; Quinoi.ini , re- 
lated nrtii le.s. 

Ccrgel, Mnx C. Columbia (yrganic Chemicals Company. Frkon . 

FI/VI.OI-ORM KFAI.TION (ill part); IfAl.OnP.NATID HYDRO<:\R»ON 

(in part). 

(Jerjiioy, Di. Kdvvard Jtthn Jay Hopkins I.aboiah>ry fur Pure and 
Applied Science, (ieneral dfomiV Diiision of (ien-'^'al Dynamics 
Cojpoiutitm Qi \NTrM michamc.m Quantum tiihory, non- 
Rhi.ATivi.sTK:; QUANTUM TiiKORY, Rpi .\TivisTio ; Other arliclc.s 
on <|uantuni phvsics. 

(uTlaelL T)r .Vidi C. Chief. Map Division and Chair of Geog- 
laphy. J.ibtary of Congiess. (iioni-., teprf.strtm.. 

(JrrnuT Or Lester FI. Resratih Physicist, Bell Telephone Labota- 
tones, Inc. Ki.ictron iiiI'PrA':th>n (in part). 

(»ersli, I*M>f. f.sidote Department of Animat Biology. School 
•»/ I'eteniiajY Medicine. Unwersity of Pcnnsylranta 
Bi.oon (in |>.Tii): (iowictTivi tiksuk; F.pitiiilium; FIlsvol- 

OCJV. 

Gcrsiioll. Dr Slaidev Depaitvunt ♦// Tsutiiliun, llarva'd 

School of Public Health. Vitamin seiie.s<>l aiticles on indiviJ- 
unl vitamin^ 

(Jeitsih, Di. vvillis Jt*hn Cnialoi, Depaitment of Enlcmndog}. 
Anieiuan Museum of \aiural Hislctry, New York. Amhi.vpvoi. 
P-vi.riGRADi: pKiHPAier; URorsen. 

(itTwe. l>i Klmei G. / omfi Head, Bolitgunl Control lMhora~ 
tones, TH Lilly and i.umpany. Uioas.wy (in part). 

(fhioiso, Albert, l.awreute Radiation Laboratory, University of 
Calif omia. Lawrencium. 

(fiannan. Prof. Nicholas J. Professor of Pharmacolctgy, Yale (f'li- 
versify School of Medicine. sJiii motukrapy; srrie.s of ailieles 
on .Anlhetic antibarierial agents. 

(■■iibbon.s-I’ly, Walter. 7« ’ '.ral Advisor, (Une*ama, Inc. C'nk- 

MATOORAPIIY. 

(Hbson, Dr, Jatu .s J. Profesun of Psychology, Cornell University. 
Pp.RCFP': t iN. 

fribsf'n, Dr. John Kgan. Dean of Engineering, Oakland Univer- 
sity, li'. Letter, Michigan. Brake (!n part); Glutgu (in 
part): Ki lciromaonkt, MAo.NbT wire; Magnetic cmc;uiT.s; 
Solenoid (plectrical). 

Gibson, Dr. 'P. Lecturer in Bacteriology, School of Agriculture, 
Edinburgh, Scotland^ Bacillacps. 

Giedt, FhTif. Warren H. Department of Afechanical P'ngineertng, 
University of California, Davis. Comhiction (heat) — in part; 
Convection (heat) 

Gicse, Prof. Arthur Charles. Department of Biological Sciences, 
Stanford Univeruiy. I nfrarro radiation (biology); Ultra- 
violet RSDIATION (niOLOOv). 

Gigg, Dr. Roy. Chemistry Division, National In.vtitute for Medical 
Research, London, England. Lipid; odier articles on lipids. 
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Gilbert, Dr. Edgar N. Research Mathematician, Bell Telephone 
Laboratories, Inc, Information theory. 

Giletti, Prftf. Bruno John. Department of Geology, Brown Univer~ 
sity. Ocean currents (in part). 

Gilliland, Prof. Edwin R. Department of Chemical Engineering, 
Masmekuseth Institute of Technology, Dtstti.i.ation. 

Gingrich, ftof. Nowell S. Professor of Physics, University of Mis- 
souri. Mkchanics, classical. 

Ginzton, Prof. Edward Leonard. President and Chairman of the 
Board of Varian Associates. Am:pi.ituue>moi>ulation deteg* 
tor; Amplitude modulator; oiher related articles. 

Gish, Oliver Holmes. Assistant Director (retired), Department 
of Terrestrial Magnetism, Carnegie Institute of Washington. 
ElRCTROJET, irpPER air: TkRRKSTRIAI. EIJ5CTRICITY. 

(fittings, Williniii Norton. Standards Development and Training 
Course Specialist, General Electric Corttpany. Fuse, electric; 
Switch, electric; related articles on electrical componenU. 

Glasfonl, Prof. Glenn M. Profeswr of Electrical Engineering, 
Syracuse University. Multivibrator; Saw-tooth wave; 
TiMr.-DKLAY circuits; other articles on electronic circuits. 

Glass, Prof. Bentley. Academic Vice-President and Professor of 
Biology, Stale (fniversity of New York at Stony Brook. Human 
OLNKTics (in part). 

Olicksman, Dr. Richard. Semicondur tor and Materials Division, 
Radio Corporation of America Elkotkodp. cotenttai.. 

C^lock, Dr. Waldo S. Director and Professor, Tree-Ring Research 
laboratory and Departtne.nt of Geology, Maralester College 
Dpndroc.hron'olooy; Trfi -rijNO zi^i>roloc;v. 

Glurk.slcjn, Roheit L. Professor of Ph)\ici, University of ALnsa- 
chuselts. Rki.ativi.siic elfc.tuoi)y.s'amick. 

Goddard, Prof. David R. Depailment of Biology, University of 
Pennsylvania. Pt.ant PLRMt.NTATlON. 

Goddu, Dr. Robert Fciino. Research Supervisor, llercule> Powder 
Company. Fi uortmftric anaiasis; Polarimktric avaly.si.s. 
Si’ECTROPiioTOMETRic ANALAsm; fithor ttticles on themical 
analysis. 

Godiiian, RoImtI R Chief, Office of Reliahility and Q.uuhty As- 
surance, National Aeronautiis and Space Administration, Lewis 
Research Center, Cleveland. Wim) ti^nnkl instri’mlntation. 

(ioebcl. Prof. Charles J. Department of Physics, University of 
Wisconsin. Ki.emf.ntary particle; Parity (quantum ml- 
chanicr); Symmp;trv lawh (phy.sics) ; other aiticlcs on 
elementary particles. 

(hx'tzel. Dr. Claus G. Materiah Science Laboratory, Lockheed 
Missile and Space Company; Department of Materials Sciences, 
Stanford University. Powdkr metallukoy. 

Goland, Leonard. Vice-President, Research and Development, 
Kellelt Aircraft Corporation. Autociro. 

Goldberg, Prof. Edward David. University of California at San 
Diego. Hydrosphere; IIydkosphp.rk, geochemistry op; Sea 
WATER (in part). 

Ooldblith, Prof. Samuel Abraham. Executive Officer, Depart- 
ment of Nutrition and Food Science, and Professor of Food 
Science, Massachusetts Institute of Technology. Food enui- 
NBKRINO (in part). 

GoldicJi, Dr. Samuel S. State University of New York at Stony 
Brook, Bauxite.; Latkritk. 

Gonser, Dr. Bruce W. Battelle Memorial Institute, Columbus, 
Ohio. Metal coatings (in part); 'Fin ai.ix>ys; Tin metai.- 
lukgy. 

G(x>d, Dr. Irving John. Joint Fellow of the Science Research 
Council and Trinity College, Oxford, England. Monte Carlo 

METHOD. 

Goodall, Prof. McChcsncy, Jr. Director of Research, Burns In.sti- 
tute; Professor of Physiology, Professor of Surgical Research, 
University of Texas Medical Branch, Aviation medicine; De* 
COMPRESSION illness; Spage biology (in part); Wrioht- 

LE.SSNESa. 
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Gofxl^ild, Dr. Chauncey G. Candler Professor of Biology, Emory 
Uraoersity. Platviielminthes. 

Goodheart, Prof. Clarence Francis. Chairman, department of 
Electrical Engineering, Union College. Ciroiht, electric; 
Open circuit; Parallel circuit; Potentiometer (variable 
resistor) . 

Goodman, Bi'mard. Professor of Physics. University of Missouri. 
Action piklu theorv, classical; Frame op reference: 
Statics in space; other articles on classical mechanics. 

Goodnight, Dr. Clarence James. Head, Department of Biology, 
Western Michigan University, Kalamazoo. Phalanoioa. 

Goody, Prof. Richard Mead. Harvard University. Air olow; 
.\tmosphere; related articles on meteorology. 

Gordon, Dr. Isabella. C'lustacea Section. British Museum of Natu- 
ral History, London, England. Mai.acostraca; articles on re- 
lated taxonomic gnnips 

Gordon, Dr. James I*. Hell Trlepnone laboratories. Laser (in 
part ) . 

Gordon, Prof. Loiii.s. Department of Chemistry and Chemical En- 
gineering, Case Institute of Technology. Fi.occulation ; Pre- 
c;ipitation (chkmistrc) ; Supersaturation; Volatilization. 

Gordon, Dr. Saul. Chairman, Chemistry Department, Elorham- 
Madison Campus, Fairleigh Dickinson University. Thermo- 

A.NAI YSIS. 

Gordon, Dr. William Kdsvin. Research Chemist. Arthur D. Little, 
Inc., Cambridge, Massachusetts. F.xplokion anm expi.osivb; 
Fire kxti.ncuisher ; Flame; series of relnted articles. 

Goss, Piof. Harold. Professor emeritus of Animal Husbandry, 
Itniversity of California at Davis. Antmai.-peeo compo.sition. 

Gossnrr, Mis. Simone Daro. Astronomer, U.S. Naval Obseivatory, 
Washington, D.C. Eclip.se, astronomical; Occultation; 
Transit (a.siRONomv) 

Gots, Dr. Joseph H. Professor of Microbiology, School of Medi- 
cine, University of Penn-ylvania. Bacterial genetics. 

Govindjee. Associate Professor of Botany and Biophysics, Depart- 
ment of Botany and Department of Physiology and Biophysics, 
University of Illinois. Photgsynthe.si.s (in part). 

Gowen, Prof lohii W. Department of Radiology and Radiation 
Biology, Foothills Campus, Colorado State University. SlX- 
INELUENCEO INHERITANCE. 

Graham, George K. Na-innal Bioadcasiing Company, New York. 
Television camera; l ei.e.vieion stulhu. 

Grandelis. Doris llida. 'Petroleum Week.' PETROi.r.uM oeoloov. 

Granick, S. Professor, The Rockefeller Institute. Ghiorophyll. 

Grant, Profes-sor David M. Department of Chemistry. University 
of Utah. Nuclear magnetic resonance:, high resoi.utic.n. 

Grail, Dr. Frederick V. Consultirg Agronomist. Vetch. 

Graumann, Dr. Hugo '1 Associate Director, Crops Research 
Division, Agricultural :-'t search Service, U.S. Department of 
Agricultuie. Alfai-fa. 

Graves, Dr. Ai ihur Harmount. Consultant in Oeneties, Connecti- 
cut Agricultural Experiment Station; Curator emeritus, Brook- 
lyn Botanic Gardens. Tree (in part) ; series of articles on 
various 'r- e,s. 

Graves, Prof. Lawrence Murray. Professor of Mathematics, Uni- 
versity of Chicago. Infinity; Inteoration; Real variable. 

Gray, Dr. Peter. Andrey Avinoff Professor of Biology, University 
of Pittsburgh. MicRe"TECHNiQUE 

Gr», Dr. Reed A. Research Plant Physiologist, Stauffer Chemical 
Company. Gibberellin. 

Greenberg, Prof. David M. Department of Biochemistry, Univer- 
sity of California School of Medicine. Protein metabolism. 

Grecnb'att, Dr. Robert Benjamin. Medical College of Georgia. 
Granuloma inolinale (m part). 

Greenfield. Robert Edman. Vice-President {retired) , Manufactur- 
ing, A. E. Staley Manufacturing Company. Soyb^n (in part). 
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Grc^ensfelder, Dr. Bernard S. Consultant; Senior Scientist, Stan- 
ford Research Institute. Aromatxzation ; Grackino; De> 

POKYMERIZATTON. 

Greenspan, Martin. National Bureau of Standards. Damping; 
Forced oscillation; Impedance, mechanical; Lissajous 

FIGURES. 

Greenstein, Prof. Jrsse L. Mount Wilson and Palomar Observa- 
toriet, California Institute of Technology. Magnitude, stel- 
lar; Star; series of articles on various stars. 

Creep, Dr. Roy Orval. Dean and Professor of Anatomy, Harvard 
School of Dental Medicine. Digestive system (in part). 

Orej^g, Prof. James L. Professor of Metallurgical Engineering. 
Cornell University. Alloy; Heat-treatment (metals and 
alloys)- in part. 

Gregory, Dr. Alfred Thorne. Consulting Engineer. Aircraft 

ENGINE PLRFOHMANCK. 

Gregory, Dr. Jo'wph T. Profewor of Paleontology and Curator of 
Loiver Vettebraiei in the Mu^eum of Paleontolgy, {fniversity 
of California. Grocodilia fossils; Dinosaur; articles on re- 
lated ffissil groups. 

Grey, Dr. David S Polaroid Corporation. Microscope, re- 
flecting (in part). 

Griffin, Dr. D<»nnld R. Professor. Rockefeller University. 
Migratory uehavior. 

Griggs, Pr<»f. David T. Institute of Ceophysics, University of Cali- 
fornia. Rock MfciiANics. 

Grim, Dr. Rul)>h K. Department of Ceology. University of Illi- 
nois. Giay; Clay minkrais; articles <n\ related mineraU (all 
co-authored ) . 

Grin.'ilead, Dr Robert R Senior Research Chemist, Research 
Department. Dow (Jhetmcal Company. Iodine fin part). 

Grobstcin, Prof CHilford, Department of Biology, University of 
California. San Diego. Animal morpiiocrnkkis 

Groggins, Philip Herkimer. Former Senior Scientific Advisor. 
Chemical Division. Food Machinery and Chemical Corporation 
Amination; IIyurogf.nation ; Hydro! ytic procks.sls , artiile> 
on other unit procejises. 

Grt»ss, Prof. Paul Randolph. Massachuseftr Institute of Technol- 
ogy. Cbi.i. orcamzation. 

Gross, William H. Metal Products Department, The Dow ('.hem- 
teal Company. Maone.sium. 

Gn>vrs, Dr. Gordon W Instituto de (jeofisica, Untversidad Na- 
cional de Mexico. 'X^idk. 

Gruen, Dr. Dieter M, Argonne National Laboratory. Magneto- 
chemistry. 

Gnindfest, Prof. Harry. Professor of Neurology. College of Physi- 
cians and Surgeons. Columbia University. Electric organ 
(BIOI.OOY) ; Ephaptic transmission; Synaptic transmis- 
sion. 

Griineberg, Prof. Hans. Professor of Genetics, University of Lon- 
don. Exprf.ssivity, gene; Penetrance, gene; Plmotropism. 

Giiirard, Dr. Beverly Marie. Department of Biochemistry, Uni- 
versity of California. Bioassay (in part). 

Guise, Pn»f. CJedric Hay. Professor emeritus of Forestry, Cornell 
University. Forestry, farm. 

Gulbransen, Dr. Earl Alfred. Westinghouse Research Labora- 
tories. Corrosion (in part). 

Gunckel, Prof. James E. Department of Botany, Rutgers Univer- 
sity. Budding; Grafting of plants; Stem (botany) — -in 
part; Stem cuttings. 

Gunkicr, Dr. Albert Arthur. Technical Director, Inorganic Chem- 
icals Research, Midland Division, Dow Chemical Company. 
Bromine; Halogen elements. 

Gurney, Dr. Ashley B. Entomology Research Division, U.S. De- 
partment of Agriculture. Psocoptera; Zoraptbra. 



Gutzwiller, Dr. F. W- General Electric Company, Semiconductor 
Products Department, Auburn, New York. Sii.tcon>coN' 

TROLLED RECTIPIPR. 

Guy, Raymond F. Consulting Engineer. Radto; Television; 
related articles on radio and tclo'ision. 

Haddock, Prof. Fred T. Department of Astronomy and Depart- 
ment of Electrical Engineering, University of Michigan. Radio 
astronomy; Radio telrsoope. 

Hader, Rodney N. Executive Assistant to Director of Publications, 
American Chemical Society. Agricultural chemistry. 

Hadler, Jacques B. Head, Ship Powering Division, David Taylor 
Model Basin, W ashington, D.C. Towing tank. 

Hadley, Dr. FUliert Hamilton. Professor of Chemistry, Southern 
Illinois University. Series of articles on (titanic cheinisiry, 

lladorn, Prof. Dr. Krnsl. Professor of Zoology and Contparative 
Anatomy, Ifnwcrdty of Zurich, SiviUetland. Gene action (in 
part). 

HaciiM'l, Dr Vladimir. Vice-President and Director of Tlescatch, 
Univeisal Oil Piodnct' Company. Reforming (petroleum re- 
mning), 

TTi^en, Dr John Peter. Department of Astronomy, The Penn- 
sylvania State I'ntversity. Ballistics, exterior; Satellite, 
artipicivl: Space station, t»ther arliclcj* ou eni<ineerinR and 
physics. 

llajB^ner, Dr. Arthur F. Professor of Geology, Univer.sily of Illinois. 
C>RP. AMI MINFKAL DEPOSITS 

Hahn, Di. John F. Associate Professor of P'-ychology, Univer.sity 
of Virginia PsYciiopHvsieAL mftiious: Sensation. 

Haines, John Klliott. Vice-President. Minnrapolis-Honeywell Reg- 
ulator Com pa ny. H u m ini s t a r . 

Flaiiiswoith, Bruce D. Assistant to Director of Research, The 
hoxboio Company. Pressitrc miasuremknt. Vacuum mea- 
surement; other artieles on pressure and vacuuni instrumenta- 
tion. 

Hale, Dr. Mason F. Smithsonian Institution. Ascolighfnes ; 
RASiuioi.rcMFNi-s ; Lichf.nks; TncrfENFs Impiriecti; articles 
on otlwr gOHips fif Lithenes 

Ilale.s, Dr Mihoii Reynolds. Aisoriate Professor of Pathology, 
Yale Umvet y S,.hool of Medicine. Gallbladder disorders: 
Gastrointestinal tract disorders; Liver disorders; Pan- 
creas DISORDERS. 

Haley, Fu>f Leaner Da\ n. Associate Professor, Department of 
Microbiology, Yale U’'>vrrsUy; Directs, Narcy Sayles Day 
Mycology Laboratories, Yale -New Uaien MedUal Center. Mv- 
coL<x5V, MKDiCAf ; olhcr atticles on mycotic infections. 

Halkias, Dr (Jhristos C. Assistant Professor of Electrical Engi- 
neering, Columbia University. Bias (transistor) ; Emitter 
follower; Neoativi.-resist \n»'e devices; Pulsc. trans- 
form er.s. 

Hall, Dr. Carl WiMiani ‘ nrtment of Agricultural Engineering, 
Michigan State Ifniver., 'j. Acricui.turai. .«oir. and crop 
PRACTICES (in part). 

Hall, Dr. Ednumd K. Former Professor of Anatomy, School of 
Medicine, University of Louisville. Ear. 

Hall, Dr. Richard P. Professor of Biology, New York University. 
Protozo V , articles on related taxonomic g;roups. 

lialpem. Dr. J. Professor of Chemistry, University of Chicago. 
Gold metali.tjrgy ; Silver metallurgy. 

Ilalvorson, Dr. Harlyn O, Department of Bacteriology, University 
of Wisconsin. Bacterial endospores. 

Halvorsun, Prof. H. Orin. Director, School of Life Sciences, Uni- 
versity of Illinois. Food preservation. 

Hamer, Dr. Walter J. Chief, Electrochemistry Section, National 
Bureau of Standards. Ei.ectromotive force (cells); other 
articles on electrochemistry. 

Hamilton, Dr. Edwin L. U.S. Navy Electronics Laboratory, San 
Diego. Oceanic islands; Seamount and ouyot (both in 
part). 
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Haiimif*/, Dr. Edward Frederic. Gtoup Leader^ Los Alamos Sctan- 
iific Labotaiory, Crvooenic enoinberino; Cryooenscs; 
LlQURFACnON OP casks; LoW-TKMPERATirRE TKRRMOITETRV. 


Hammond^ Edwin Hughes. Professor of Geography, Syracuse 
University. Hill and mountain terrain; Plains; other arti- 
cles on terrain area.s. 


Hand, Dr. Cadet. Department of Zoology, University of Calu 
fornia. Coei.enterata; Coraijlimorpharia; Ptyghodagtiaria; 
Radiata. 


Handler, Prof, Philip. Department of Biochemistry, Duke Uni- 
oerdty. Nitrogen excretion. 

Hansen, Dr. Artliur Gene. Professor of Mechanical F.ngineertng, 
(University of Michigan. Dynamic simhakety; Streamline, 
plow; Stkkamlinino (in part). 

Hansom, Allen Louis. Professor of Chemidry, St. Olaf College, 
Minnesota. Series of articles on various topics in chemistry. 

Hanson, Frederick R. Research Associate, The l/pjohn Company. 
Erythromycin. 


llarary, Prof. Frank. Department of Mathematics. University of 
Michigan. Graph thf.ory. 

Hardgrove, Ralph M. Sales Engineer. Stock Equipment Com- 
pany, Cleveland, Ohio. Crusiiinc. and piii.vP.RiziNn; Furnack 
(.steam ceneratin’o) ; other articles on niilh and furnaces. 


Harding, Prof, ClifTord V'incent. Assi\tant Professor of Physiology. 
College of Physicians and Surgeons, (,'olutnhia University. Pro- 
toplasm (in part). 

Harding, Dr, John Philip. Keeper of Zoology, British Museum 
of Natural History. London, England. Ci adockra. 


Harfoni, Edward Frederick. Consultant, Fables and Finishes De- 
partment, K. I. du Pont dc Nemours and Company. Anti- 
FREEZE MIXTURE. 


Hargis, Dr. William J., Jr. Director, Virginia Institute of Marine 
Science: Dean, School of Marine Science, and Professor of 
Marine Science, College of IVilUam and Mary; (.hairman. De- 
partment of Marine Science, and Profe.ssor of Marine Science, 
I 'nweruty of Virginia. .\si»iiw»oastrf.a ; Monocknea; Tre- 

MATOD^. 


Harkei, Dr Robert Ian. Research Petrologist, Johns-Manville Re- 
search Center, New Jersey. CjA[.citf.; other articles on car- 
bonate minerals. 

llarleitian, Dr. Donald Robert F. Professor of Civil ^Engineering, 
Massachusetts Institute of Technology. Hydraulic analog 
table, Ripple tank; Wave motion in i.iquids; other articles 
on hydraulics. 

Harncd, R(^er Lee. Research Microbiologist, Commercial Sol- 
vents Corporation. Cycloserine. 

Harrar, Dr. J. George. President, The Rockefeller Foundation. 
Banana; Plant disease control (both in part). 

Harris. Dr. Cyril Manton. Professor of Electrical Engineering and 
Arehitecture, Columbia University. Absorption (sound) ; 
Architectural acoustics; Noise control in buildings; 
other articles on acoustics. 

Harris, Dr. Forest K. National Bureau of Standards, Current 
balance; Galvanometer (in part). 

Hams, Dr. Harry. Reader in Biochemical Genetics, University of 
London, England. Human genetics (in part). 

Harrison, Dr. George R. Dean emeritus, School of Science, 
Massachusetts Institute of Technology. Diffraction orating. 

Harriion, Heniy Turner. Director of Meteorology, United Air 
Lines Operating Base, Stapleton Airfield, Denver. Aerology; 
Aeronautical meteorology. 



Hamson, l«ouu P. Ttekniquss Development Laboratory, Systems 
Development ^ Office, Weather Bureau* Environmental 

Science Services Administration, US. Department of Com-' 
merce. Am pressure; Atmospheric kxoh; Atmospheric 
low; Isobar. 

Harrow, Dr. Benjamin (Fortne/fy) Department of Chemistry, 
College of City of New York. Disease (in part). 

Harsh, M. Dii£Bcld. Enf^ineering Leader, Electron Tube Division* 
Radio Corporation of America. Cathode-ray tube; Storage 

TUBE. 

Harsha, ^^^ayne V. Editor, *The Inland and American Printrr and 
Lithographer.* Composition (type) . 

Hart, Dr. Ili’Icn. Department of Plant Pathology and Botany, 
University of Minnesota. Plant dlse w.sk c:onthoi. (in i>aj j. 

Hart, Dr, Jai'k»on Sanford. Head* Animal Physiology Section, 
Division of Applied Hit^logy, National Research Council, Can~ 
ada. Tkermoreoui.ation. 

Hartman, Di. 'Lawton M. (Ponnerly) Philco Corpurtilion. Re- 
search Division Communications satellite. 

Hartman, Dr. Olga. Anan Hancock Foundation, Untvei.\ily of 
Southern California. Annelida; Akchianni-.ijda; Polyghaet\. 

Ilartniati, Di. Willard D. AKuttiate Professor of Biology and 
Curator of Invertebrate Zoology, Peabody Museum of Natural 
History, Yale University. Parazoa; Porifera; articles on re- 
lated taxonomic groups. 

llarUurh, Prof, Bruce Kdwin Former Assoc'ate Professor emeritus 
of Chemistry* Michigan *Siate University. BLKAc:if]NC, 

Hartung, Di Walter II Former Piofcssoi of Pharmaceutical 
Chemistry* Medical College of Virginia, Pharmaceutical 

CHEMISTRY. 

Harvey, Dr. E. Newton. Former Henry Faii/ield O.sboin Professor 
of Biidogy, Princeton IJnwersity. Biolumim-.'^ci* nc:e . Micro- 
scope, CENTRIPtlOE. 

Ha.sdie, Dr. R. L. {Fonnerly) Hasche Knginceiing Company, 
Johnson City, Tennessee. Full <ias supplements. 

Hankins, Dr Reginald H. Head, Physiology and Biochemistry of 
Fungi Sec. m* National Research (Council* Praitie Regional 
Laboratory, Canada. Industrial MichOHiULOOrY. 

Hass, Dr. Hcniy Bohn DirecUn of Chemical Research* M. W. 
Kellogg Company. S sar. 

Hass, Mr William A. i .S. Weathe* Bureau, C'ffice of Meteoro- 
logical Research. Storm detection. 

Hassialis, Dr. Menctaos Dimitri. Krttmb Professor of Mining and 
Executive Officer of The Heniy Ktumh School of Mines, Co- 
lumbia University. Orf. drefsino. 

Hassid, Prof. William Z. Depai^ment of Biochemistry* Univer- 
sity of California, Berkeley. C^RBOHYI>RATK; series of articles 
on carbohydrates. 

Ha.stings, Piol. J. Woodland. Buschernistry Division, Ifniver- 
nty of Illinoi-. Biollminescknci . 

Hatai, Di. Prof. Kotcira. Professor of Historical Ceology* Insti- 
tute of Oeology and Paleontology* Faculty of Science, Tohoku 
Univerf^,, Japan. Bragktopoda; articles on ndated taxonotnic 
groups. 

Hauf, Dean Harold D. Univerdty of Southern California. Archi- 
tectural ENOINBBRING. 

Hausxnan, Dr. Eugene* Arnold. Firmer Research Chemist, Engel- 
hard industries, Ine* Iridium; Osmium, Platinum. 

Hausucr, Henry H. Consulting Engineer. Cermet; Interhetal- 

L1C COMPOUNDS. 

Havighorst, Carl Rousseau. Western Ediioi ^Chemical Engi- 
neering* and ‘Chemical Week* Magazines. Food rnoinebrino 
(in part). 

Hawkins, Dr. Arthur. Professor of Agronomy, University of Con- 
necticut. Potato, IRI8H (in part). 



XLVIII 


Centributora 


Hawkins, George Andrew. Dean of Engineering, Purdue Univer- 
sity. Heat oai.ance; Thkrmoi>vnamic principles; series of 
related articles. 

Haynes, David Oliphant Consulting Industrial Engineer. Bulk- 
handling machines; Convevino machines; Industriai. 
TRUCKS ; other articles on industrial engineering. 

Haynes, Dr. William Clarence. Principal Bacteriologist, A.R.S. 
Culture Collection, Northern Utilization Research and Develop- 
ment Division, U.S. Department of Agriculture. I'srudcmona- 
dacear: Pseudomonaualks; Psrudomonadinlal. 

Ha/cn, Pr<»f. David C. Forrestal Research Center, Princeton Uni- 
versity. Airplane; Kite. 

Ilazen, Richard. Partner , Ilazen and Sawyer , New York , Res- 
ervoir; W.\TKR .SUPPLY KNOINEERINO; WaTLR TREATMENT. 

Ila/on, Ronald McKean. Consultant (retired). Aircraft engine ; 
Aircraft engine, reciprocating. 

Hearnioti, R. F. S. Timber Mechanics Section, Purest Produrts 
Research Laboratory, England. Anei.asticity ; Elasticity ; 
Pl.ARTlClTV. 

Ilecht, Prof. Hans H. Department of Medicine . L'niversity of Chi - 
cago . ELkCTROCSRniOCRAPHY ; Ki M:TRrtPIIYSIOI,OCV ( HEART), 
PflONOCARDIOCRAPIlY ; VkCTORC \RDI0CRAP1IY. 

Hcdberg, Dr. Hollis D. Department of Ceology, Princeton Uni- 
versity. PrO.SPECTI.no, PETROLEUM (ill part). 

He«lg|)eth, Prof Joel W. Oregon Stale University. Afarine Science 
Laboratory, Newport, Oregon. Palaeoisopus ; Pscnogonida 

Herren, Dr. Bruce C. Lamonl Geological Observatoiv, Columbia 
University. Marine sediments; Ocean currents; Sum- 
marine topography (all in pari) ; Turbidity current. 

Hcidt, Prof. Lawreme J Department of Cliemistiv, Mnssadiusetls 
institute of Techtudogy Piiotochi mistry. 

Heilbrunn, Dr. L. V { Formerly ) Department of Zoology , Uni - 
versity of Pennsylvania . Centrii ucmion. 

Heuiisih. Dr. Charles. Professor and C'haiima\, Department of 
Botany, Miami University. Root (botany)- -in pait. 

Heinrirh, Prof. K. William. Minerahgical Laboratory, Itniverstly 
of Michigan. Mica, Hetrot.o<jy; Rock, scries of related 
arti( le$. 

HeUkanen, Dr. Weikko Professor emeiitus of the Departmtnl 
of Geodetic Scienre. Ohut State University; Director of the 
Finnish Geodetic Institute (retired), Helsinki, Finland. Gkod- 
e.sy; Polar wandering. Terrestrial force fieijjs, Tek- 
RL.STRIAL gravitation. 

Hcla, Prof. llmo. Director, Institute of Marine Research, Finland. 
Baltic Sea. 

Helii>er.*i, Dr. Car! J. Ditector, Development Division, Research 
and Development Depaitmenl, Phillips Petroleum Company. 
Carbon black. 

Henderson, Edward P. Associate Curator, Division of Mineralogy 
and Petrology, U.S. National Museurn, Smithsonian Institution. 
Meteorite; Ti-ktite. 

Hendrickson, Prc»f. H. M. (Formerly) Department of Mechanical 
Engineering, University of Washington. Dry icf.; Refrigera- 
tion; Refrigerator; series of related articles. 

Henke, Prof. Burton L. Physics Department, Pomona College, 
California. Microradiographv (in part). 

llenncy, Keith. McGraw-Hill Book Company. Circuit, elec- 
tronic (in part) ; Electronics. 

Henry, Dr. Dora Priaulx. Research Associate Professor, Depart- 
ment of Oceanography, University of Washington. Cikripedia; 
articles on related taxonomic groups. 

ITerb^ Prof. Raymond G. Department of Physics, University of 
Wisconsin. Cockcroft-Walton accelerator ; Rrkonanck 
transformer; Van de Craaff generator. 

Herrmann, Dr. H. Department of Zoology, Institute of Cell 
Biology, University of Connecticut. Cell (niOLOOicAL) — in 
part. 
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llrrshey, Dr. John Brackett. Woods Hole Oceanographic Jnstitu^ 
tion. SOATTBRXNO I-AYRR. 

Hcrshledor, William. Confultinff Construclion Engineer. Con* 
STRUCTION equipment; Construction methods: Tunnki. : 
other articles on construction enginccrintf. 

Hevskind, C. C. Senior Application Engineery Electric Vtility 
Engineering Operation, General Electric Company. Kxcitron, 
lONlTRON ; Mr.RClIRY-VAPOR RKCTIKIKR. 

lWt7, Prof. Carl S. Professor of Mathematics, Cornell Vniversity 
Fourier si-.ries and integrals; Orthogonal polynomials. 

Hcr/lirrger, Dr. Max J. Senior fle\earch Associate, pM\tman 
Kodak Research T4aboratory. AnEKKATioN, ofticai.: Micro* 
scitPK, optical; Optics, cfomp.tricai. : other articles on geo- 
metrical optic.s. 

Hcwjtis, Kdwarcl Foster. Efigineemig Technical Dcpatitnent {re- 
tired), Newport News Shipluildtng and Dry Dock Company. 
Marine maciiinpry (in part). 

Jlewsoii, Dr. R. Wendell. Profewor of Meteorology: Direct 'r. 
l/eteotnlitgu al Eahtnatoiie^, f inversily r;/ Mtchit'an. AiMt>s- 
PHKRIi: I'Ol.l UTION , SiMOO 

Ilcyii, Dr A. N. J. Department of Biology, Louisiana State f*ni- 
veisity. IV.XTiLK MiCRonioi ooy. 

JIi*vw<»od, Di. Dnnald Lee. Rcscatck Chemrst, Union Carbide 
Olefin Company. Poi.v^iXYi-TiiM-ATinN of alcoiv*! . 

Ilihhard, Robert R Tethniiul Consultant for Piopulsion Chem- 
istry Division, National Aeronautics and Space Adrninntrution, 
l.ctvis Research Center, .\ikc.rai r hjel, Splcuhc impuim-; 
seri<*s of relale<l articles 

llickinan, Dr. Kenneth C' D. Reseatdi Proftssttr. Di.^tii.ia- 
IION, M01.E< rL\R: V'acUUM 1‘l'Ml*. 

Hicks Fyl^t Executive Kdittn, Industrial and Business Divi- 
sion. AfcCtaw-Alill Book Company. Adiilstvr: Compri.ss»>r. 

Mildelnand, Di Joel. Department of Chetni try. University of 
('aiifortiia. Beikeley. Piiv.ocal scirNCE, S(^h:tio\. 

Ililgard, l>i. I^r^e.st K Department of Psychology Stanford Uni- 
versity Iil> AKNI.N'ii THEORIES. 

Hill, l)i. Airnia J D^an, College of Physical and ICngineering 
StietKcs, Br. ■•tint Young University. Projection systems. 
eiPricAl.. 

Hill, Piof K L Ptofessoi of Physits and Mathematics, School of 
l^hysics. University Minnesota. Inertia (?f energy; 

Lorent/ transformations: Kfiativimio mechankjs; Rela* 
liVlTV (in paitj . rrlatea article's oi. physic.s 

Hill, I)i Howard Rkc. [Fnrmeily'\ Los Anaeles County Museum. 
(’.I rjiAi.onAEMDA. Pe.ntastomum : P«^rO( ephaliua. 

HjII, Dr. Reilla Bcnnell, Jr. Assistant Pathologist, Bridgeport 
Hospital; Clinical Instrutior, D yartment of Pathology, Yale 
University ,Sehool of Afeditine. J/iiiNui.’r; Pujmfntation. 

Hindman, Dr James C. »N.‘’ Chemist, Argonne National Labo- 
ratory. Plu'ionium. 

Hirschfolder, Dr. Tttseph Oakland. Profissir of ('hernistry. Uni- 
versity of Wi'vonsin. Ga.s (in part). 

IToagland, Dr. Hiidson Kxecutwe Director, Worcesiei Foundation 
for Experimental Biology. Stri.ss (psychological). 

Hobbs, Dr. Herman Iledberg. Profr’ssot of Physics, George Wash- 
ington UriHsrsity. Crystal. 

Hobbs, Dr. Lindsey M. Assistant Director, Chemical Re.seareh 
and Engineering, Central Research Laboratory, Air Reduction 
Company, Inc. Polymer properiies; Poi ymkrieation ; other 
articles on polymers (all in part). 

Hobby, Dr. Gladys L. Director, Veterans Administration Special 
Research Laboratory, Veterans Administration Hospital, Ea\i 
Orange, New Jersey. Antibiotic; Viomycxn 

floch, Fred W. President, Fred W. Hoeh .4j.o><‘ia/ejr, Ine.; Graphic 
Arts Methods and Management Con.sultant. Prxntino press. 

Hochwalt, Dr. Carroll Alonzo. President, Si. Louis Research 
Council. Insecticide; Miticide; Pesticide (all in part). 



ContrUfutw 


Hocking, Prof. Brian. Department of Entomology, University of 
Alberta, Canada. Fmqht. 

>Iodgcs, George H. Manager, Marine Department, Babcock and 
Wilcox Company. Marine boiler. 

Hodgson, Dr. Robert A. Rexearch Ceologist, Gulf Research and 
Development Company. Joint (geology). 

Horkstra, Dr. Henry R. Associate Chemist, Argonne National 
Laboratory. Uranium. 

Professor G. Clayton. Department of Biology, University of 
Netv Mexico. Pseudokoorpiontda; Riginitlei; Solpugida. 

Jloffbeig, Dr Caroline. Clinical Psychologist, Counseling Division, 
University of Michigan. Hoarding bkiiaviok 

Hoffman, Alan. IBM Corporation. Linear prooramuino. 

Hoffman, Dr. Brian Francis. David Hosack Professor of Pharma- 
cology and Ckaiiman of the Department of Pharmacology, 
College of Physicians and Surgeons, Columbia University. 
CARDIOVA.SGULAR £»V.STl-.Sf (111 part). 

Hoffman, Richard Lawrence. Professor of Biology, Radford Col- 
lege. DiiM.oroDA. 

Hoffman. Dr. Rol^-rt Michael. Senior Rexearch Associate. Nylon 
Technical Division, Textile Research Lsiboraiory, E I. tin Pont 
de Nemours and Company, Jnc. Fiih.r, man-m.\»>f 

Hoffmann, Dr Friedrich Wilhelm. Chemical Reseaich and De- 
velopment Laboratories, Edgewood Ar.senal, Maryland. Orga.no- 
AKSFNIG compound; C)RGANOPirOSPHORlIS GOMPOUM). 

Hogan, Dr. C. Lester. Vice-President, Semiconductor Products 
Division, Motorola, Jnc. Ferrimagnetig garni'Tk; Ff.rritl 
devices; Gykator; Vari.htor. 

Hogg, Helen Sawyer. Professor of Astronomy, University of 
Tonsnto; Research Associate, David Dunlap Obicn'attfry, Can- 
ada. Hyadp.s; Pleiades; Star cloi>d.s; Star Gi.iLsThR.s. 

Holland, Piof. Heiririih Dieter. Depaitment of Geology, Princeton 
University, LiTiio.<fPH£RF. : LiTHOsPiiLKiy OLOCiikMisTRY of. 

Hollinshead, Prof. W. Ile*nry. Piofeswr of Anatomy, Mayo 
Graduate School of Medicine, University of Minnesota; Head 
of Section of Anatomy, Mayo (Uinic. Aortic body; Carotid 

BODY. 

Hiilluw<*n, Dr. Eugene A. Crops Research Division, A.JLS., U.S. 
Department of Agriculture {retired). Clover (in part). 

Holt, Dr. Perry C. Professor of Zoology, Department of Biology, 
Virginia Polytechnic Institute. Oliooc:hai:ta. 

ffolthuis. Dr. Lipke B. Curator, Division of Crustacea, RijKs- 
museum van NatuurlijKe Historic, Leiden, Netherlands. JHoplo- 
CARiDA ; Stomatopoda. 

Ho(xl, Piof. George J. Professor emeritus of Engineering Draw- 
ing, University of Kansas. Descriptive oeometry (in 
part). 

Hoover, John Edgar. Director, Federal Bureau of Investigation. 
Fingerprint. 

Horsfall, Dr. James G. Director, Connecticut Agricultural AV 
periment Station. Funoistat and fungicide (in part). 

HorstadiiJS, Prof. Sven. Professor of Zoology, University of Upp- 
sala, Sweden. Neural crest. 

Hotchkiss, Grosvenor. Coordinating Engineer {retired). Western 
Union Telegraph Company. Telegraphy (in part) ; Telex. 

Hotchkiss, Prof. RoUin D. Rockefeller University. Transforma- 
tion, bacterial. 

Houghton, Piof. Henry G. Professor of Meteorology, Head of the 
Department of Meteorology, Massachusetts Institute of Tech- 
nology. Weather modification. 

Howard, Dr. Walter E. Vertebrate Ecologist, Department of 
Animal Physiology, University of California. J^denticide. 

Howe, Prof. Carl E. Professor emeritus of Physics, Department of 
Physics, Oberlin College. Angular frequency; Centrifugal 
force; Centripetal force; Rotational motion. 



Howell, Dr Benjamin F , Jr ProffStor of Geophysics, Department 
of Geology and Geophysics, Pennsylvania State University 
f.ARiH Geophysics (m part) 

Howells, Dr T A Senior Research Assoiiate, InststuU of Paper 
ChemtsUs FtAMFPROoriNO 

IJowelis, Pnif W W Peabody Museum Harvard University 
Anthropolooy , PH MCAi, lossii MAN, othi r articles on 
forms of fossil man 

floxtnn. Prof llrwelljn Orillith Profs ssor emeritus of Physics 

Lnitersity of Firjfinici Jocif’s iaw, THiRMOPiiciRicnY 

Hrones, Dr John Anthony Vue President for Academic Affairs 
( ase Institute of 1 iihn 'ogy ( omroi systems Systims 
INCIM iHiNt (in part <ithri sitiihs on lonirol ssstdiis 

Hudson Dr Robert Gcoige Spencer Pro's s or of 7 «it} 

C ollsi,i I ni ersrt) if Dublin Rtfubhe cf Ireland Si hair 
ACT lNOIOI s 

Hughes, Prof Veiiion Willird Pnysics Department tale Unt 
virsity PosiiROMiM 

Hiikill Di Pttii Bipps issoctate Pr fissir of Pathology Yale 
Unwiisil) Sch ' rf Midicme Liukpmiy Luiropima 

llulbarv, Ui RoUit I Pr fe sir of hotan^ I uiisisity of Iona 
CoiiisciiYMA Pari Nt HIM 1 

lliilbuil, WilUi < Ihad Planting ail I eililuing I qwpmint 
and Piattiiis Irii istigati >ns A R S IS Di pai'-neiil f Agii 
cnltun Pi nil isc in paitj 

Hull Ml Mlistci 11 Ji 4 late I'l tf, . i f Phy i SI ane 
Physics lab rat >iy } ale I nr irstly I 1 1 otron cviiirf 
Si 1 1 ( TIo\ Rills (physics) oth r atticlis on mAtheiiiAtic a 1 
Slid tliioiilual phisics 

Ilimics I>i \rtlin OtoYti Pr ft ss r if lit d ogy Bi toll I nt- 
I tl Its RhY si I'OC Ol 1 A 

IliiiiciK, Pi >1 R blit 1 I mill ly of ( alrf iriia Ba ti ria 

Hunt, Dr John M Chitrman Diparlmert >f Chemr try and 
Geology It ods Ilrh Otian graphic Instrtutun, Woods Hole, 
Ma sarhu etts PisRoiiuM (oricin) 

Iliintir Iiivnc M Mmagir HVO( I ran in i i a / n,.tnesrinH 
Fleiliit I lilrt) I n gins Cl trig Optrelton (,sneial I tiitiic C ti 
pany Ikhtsim asd scrch iroticucin Lh.utmnc, ar 
R isrik L irsisc roi> Osciiiyior 

lluntfi, 1>1 Il(i>J P Pi ft sot ' llechual I ngintenng I nr 
iiisity f R chi hr f orbino i ish. ( orbisoikos )t m IION 

IHODL Jl NC llON -R SISTOR f)si II I ISTOR loNML OIODI 

1 1 SMI TKl S Olllll tic Its I II cl I dcA 

Hurd Di Dali IS I Manaaer Re earth, LM( DepartiiunI 
(.iiuial I liitiic ( mipany IlYURiiib, mi tai 

llurlliiii, Plot CoimliiiA S Pr fc soi if Mineralogy Hiitaid 
University Sciics if ai tides n ii diAicloal iiiincials fiom scs lal 
iriim I il proujjs 

Huriii, Milvin L Man ter Optialioit Risiaiih and bynthesis 
Con lilting Service, G. al Electric C rnpany Opi rations 

RbSl ARC H 

Hutihiison, Di Irsing Let Dental Consultant ( nt iisity of 
Virgini liospital DfcNrisiRY (in part) 

Hutchinson, Piof h W University of California Sir t ondi 
riosisi oMFORr c os raoi senes of clited articles 

Ilutiicr, D biynioiii Hcrbeit Haskins I aboratnnes, Sen York 
AnIIDAC II RIAl AOl-NlS (in pAlt) 

Hyde Dr iail K Lawrence RadiaLon Labsratoiy, Unicersity 
of California Astatim Fran cm Radon 

Hyman, Dr Herbert H Senior C hernist, Argonne National ImB- 
Qratory Soiv*nt 

HyntS Ipp Powers Consulting Lngtneff Heating, eiectbic 

IngerBon, Prof D Earl Geology Department. Umaerstty of 
Texas Gcoiooic thermometry (in part) 

lucram, William Truitt Consulting Engineer Am pollution 
CONTROL, SeWAOE OOLLEOTION SYSTEMS, SEYVAOB TREATMRNT, 

other articles on sanitary engineenng 



Ul 


CwitrltMffors 


Innian^ Douglas Lamar. Profetsor of Oceanography, Scripps In- 
stitution of Oceanography, University of California. Shore 

PROC:ES8tH. 

Tnskip, Leonard Seeley. Protection Engineer, Bell Telephone Lab- 
oratorie\, Inc. Communications systems protection. 

Isbin, Prof. lIerlH*rt S. Department of Chemical Engineering, 
Univeruty of Minnesota. Reactor, nuclear (classification). 

Itano, Dr. Harvey Akio. P/ational Institutes of Health. Hemo* 

GIOBIN. 

Tvey, Dr. Henry F. Westinghouse Reyearch Laboratories. Elec* 

TROl.UMlNfrSCENCR. 

Jacobs, Dr. Woodrow C. Directi>r, National Oceanographic Data 
Center, \ya\hington, D.C. Aoricultukal metboroukiv (in 
part): Climatic chance: Continentalitv, weather and 
C l.lM.\Th: OC£AN-MRT1<OROLOCICAL rklation.s. 

Jacolwon, A. Waiter. As\istant Chief Engineer. Bristol Company. 
Rkcoroinc instruments, graphic. 

Jacobson, Prof. Nathan. Yale University. Ring theory. 

Jakobi, Dr Prof. Hans Professor of Animal Physiology^ Depart- 
ment of Zoology, University of Parana. Brazil. Anaspidacka: 
Batiiynellacea: Eumai.ooostraca , Syncamida. 

James, Dr. Arthur Montague. Reader in Physical (Chemistry, 
Queen Elizabeth College, London, England, ('ki.i.-sukfack 
ionization. 

James, Ciideon T. Museum of Paleontology, IJniveiuty of Cali- 
fornia. Cetaci-a fossil.s: Ha’Dkagoidka I'Ussii.s; articles on 
related bissil groups. 

James, John WilUatii. Vice-President, Research, McDonnell and 
Miller, Inc. Stfam heating. 

James, Dr. Richard W. Head, Forecasting Branth, Oceano- 
graphic Prediction Division, IJ.S. Naval Oceanographic Office. 
Ship routing (in part). 

James, Robert Sloan. Chief, Branch of ^lectrical-Alechanical 
Testing, U.S. Bureau of Mines. Minino operating pacu.itiks 
(in part). 

Jen, Dr. (J. K. Physicist, Applied Physics Lahoratoiy, Johns 
Hopkni% University. Cavity kksunatok. Microwave; Micro- 
WAVL optics; Wave guide. 

Jenkins, David S. Former Director, Office of Saline Water, U.S. 
Department of the Interior; Consulting Engineer. Salinp. 

WATER RECLAMATION. 

Jenkins, Prof Fninris .^lthur. (/'oimeWy) Department of Physics, 
(hiiversity of California. Atomic .sthucturk and spectra; 
Dit FRACTION ; Zeeman effect (in part): articles on atomic 
physics and physical optics. 

Jensen, Dr. Hans Laurits. Head of Department of Bacteriology, 
State Laboratory for Soil and Crop Research, Lyngby, Den- 
mark. Azotobactkraceap. ; Cory NE nACTCRi ace ae; Mycobac- 
TF.RIAC:EAb. 

jette. Dr. Eric. Former Staff Consultant, Research Administration 
Department, Union Carbide Corporation. Metallurgy. 

Joel, Amos R , Jr. Belt Telephone Laboratories, Inc. Switching 
sy.«%tkms (communications). 

Joesting, Dr. Henry R. Staff Geophysicist, 1/.S. Geological Sur- 
vey. Prospecting. 

Johns(>n, David S. Director, National Weather Satellite Center, 
Environmenial Science Services Administration. Metp.orolooi> 
CAL rockets. 

Johnson, Dr. Francis S. Southwest Center for Advanced Studies. 
Ionosphere. 

Johnson, Prof. Frank Harris. Professor of Biology, Princeton Uni* 
versify. Cpxl (pr£S5URE'’Tf.mpbrature effects). 

Johnson, George Brooks. Assistant Chief Engineer, Newport News 
Shipbuilding and Dry Dock Company. Marine machinery (in 
part). 



Contrlbuf^rt 


III! 


Jdhnson^ Dr. Howard W. Agricultural Research Service, V.S* 
Department of Agriculture; Mississippi Agricultural Experiment 
Station, Delta Branch Experiment Station. Soybran (in part). 

Johnson, Dr. Tver J. Research Director, Caladino Earm Seeds^ 
Inc. Grain crops, articles on major grains (co-authored). 

Jr>hnson, Dr. J. Harlan. Professor emeritus of Geology, Colorado 
S<hool of Mines. Ai.gak fossils; other related articles. 

Johnson, K. W. PresuUni, K. W. Johnson and Company. Inc. 
Dynamical an-alckues: Shock isolation; articles on vibra- 
tion. 

Johnson, Kenneth A. Assistant Professor of Physics, Department 
of Physics and laboratory of Nuclear Science, Massachusetts 
InsUtute of Technology. Quantum Ei.ECTRonvNAMics : Quan- 
tum FlbLl> THEORY. 

Johnson, Dr Vfartin W. Scripps Institution of Oceanography. 
University of California. C\i.anoii>a; Copepoda. 

Johnson, Dr. Richard A. Professor of Klechical Engineering. 
Syracuse University. Filter, ki.ectric (in part). 

Johnson, Prof Waller C'urtis. Arthur LrGrand Doty Professor of 
EU'Ctrical Engineering, Department of Electrical Engineering, 
Princeton Ihiiversity. Transmis.sion theory and methods. 

Johnson, Wcmloll R. ('hief. Engineering Division, Civil H'oiks. 
Missouri River Division. Corps of Engineers, Omaha, Nebraska 
Rkvi-.i'Mknt (in part) ; River f.nginef.ktno. 

Johnston, Franris J. A^iociate Professor of Chemtstry, Ifnrversity 
of (U’orgiG SrM'ios ot articles on various tonii’S in cheinistry. 

J<»hnstoTi, Dr. Ivan 1). A Mayo CUn:r. OicKh'tivF .system (in 
part ) . 

Johnston, Dr Janu-s D. Supervt\t>r, ('hemical Research. Ethyl 
(^orptnation. Lead (in pari). 

Jominy, W'aJicr v,. Chrysler Corpoiution. Surfacf, hardening op 
.STEEL. 

Jones, Df Daniel J. Ptofvssor of Geology, University of Utah. 
MiCROPAi.KONTOi.ooY ; PwoTi.sTA; artii'le.s on related fossil 
c;roups 

Jones, Di. R Ruflin Professor of Biology. U niverstty of Florida. 
'ruRUKi.LAKi \ , aiticles on related taxonomic groups. 

Jones, Dr. Noiinan Siiriiner. Senior Lecturer, Marine Biologum 
Station. UniverutY of Liverpool. England. Cumacfa. 

Joseph, Piof. Thoina-s fr* marcl. Professor emeritus. University of 
Minnesota School of Mines and Metallurgy. Iron (extraction 

PROM OKF.). 

Jost, Prof. Alfn'd. Laboraiory of Comparative Physiottrgy, Faculty 
of Sciences, University of Paris Reproductive ^^vstem (in 
part ) . 

Judd, Dr. Deane Brcwsicr. Pht.tot><etTy a»>d Colorimetry Section, 
National Bureau of Standards. < .olorimi try ; Filter, color. 

Judd, William R. Con\ I on Rock Mechanics, Geotechnics, 
and Civil Engineering. ‘..suiNKhRiNC okologv (in part). 

Judson, Prof. Sheldon. Professor of Geology, Princeton Univer^ 
sity Fai.’ jjak; Fluvial ero.sion landforms. 

Just, Dr, Theodore. {Forraerly) Chicago Natural History Mu- 
seum. Flower (hotanv) — in part. 

Juve, .Arthur Pi. Former Director of Technical Services Re\eareh. 
B. F. Gofnineh Research Center. Ruiuikk products 

Kagan, Dr. Jerome. Professor of Human Development, Harvard 
University. Behavior, ontogeny of (in part). 

K^i4n, Dr. Bcngt A. J. Department of Embryology, University 
of Lund, Sweden. Nervous system (in part). 

Kallmann, Dr. Franz J. Former Professor of Psychiatry, Colum- 
bia University; Chief of Psychiatric Rt search (Medical Ge- 
netics), New York State Psychiatric Institute. Human ge- 
netics (in part). 

K&nasig, Dr. Wemer. Swiss Federal Institute of Technology, Bar- 
ium titanate; Ferroelegtrics, Piezoelectricity; Pyroelec- 
tricity'; Rochelle salt. 



LIV 


Con tr U m t Tt 


Kaplan, Prof. Joseph. Department of Physics, University of Cali^ 
fornia. Geophysics (in part). 

Kaplan, Dr. Lewis D.'ivid. Jet Propulsion Laboratory, Cali- 
fornia Institute of Technology. Greenhouse effect, ter* 
restrial; Heat baeanck, tf.rrestrtai. atmospkf.ric ; pjioiA - 
TiON, Ti’RRKSTKiAi. (in part). 

Kaplan, Dr. Louis. Senior Chemist, Argonne National Labora~ 
tory. Hyprookn ; Tritium. 

Kappiis, Peter G. Flight Propulsion Division, General Electric 
Company, Turbofan: Turboprop. 

Kapri'liuii, Kdward K. Deputy Director of Research, U.S. Army 
Research and Development Laboratory, Gun sights; Pkri- 
SCOPE, Ranoefindfr, optical, 

Karash, Joseph 1. Corpotate Staff Manufacturing Engineer, Re- 
liance Electric and Engineeiing Company. Tooling. 

Kat7, l')r. Joseph J. .SVnior Chemist, Argonne National Labora- 
tory. Hydrogen fii:okidp. ; Inorganic chemistry. 

Kat/nelson, Dr. llarr>'. Director, Reseaich Branch, Miciobiology 
Restart h Institute, Canada. Nitrugi.n cycle. 

Kaiixifiann, Dr. Waller. Piofessor of Chemistry, Princeton Ihii- 
vetsity. Quantum chemistry. 

Ka>, Piof jolin Menzirs. Professor of SucUar Power, Vntoersity 
of London, England, Fluid-flow properiies 

Kay, Piof. Marshall. Ptofes^or of Getdogy, ('olutnhia Unircrsily 
Oeos^ nci.ine; Ordovician; Palkoclimatoi.ooy ; Palrookog- 
raphy. 

Kaye, Prof Joseph. Department of Mechanical Engineering, 
Massachusetts Institute of Technology, Isi*.ntropic j low (in 
part). 

Ka>s, Prof. John M. Associate Professoi of Animal flusbandtw 
Vniversiiy of Connecticut. Horse production ; Mui.e produc- 
tion. 

Keast, David N. Bolt, BeianeK and Newman Inc. Microphomcs ; 
Noise mi.asurf.ment. / 

Kis-n, Dr. A. Myra. Professor of Paleontology and Curator of 
Malacology, Stanford Vniver.\ity, Pklec^'poda fo.ssil.s. 

KelTcr, Prof. Frederic. Chairman, Department of Physics, Univer- 
sity of Pittsburgh. Fekromagni.ti.sm ; Paramauni.tism (both 
in part) : other articles on inagnetisin (c o-authun‘cl) . 

Keller, Dr, Joseph M. Professor of Physics, Iowa State Univer- 
sity. Harmonic motion; Harmonic o.scili.ator; Pl.ndulum; 
sciics of related articles. 

Keller, Prof, Walter D. Professor of Geology, I ’niversUy of Mis- 
souri. Erosion; Wkathf.kino processes. 

Kellogg, Prof. Herbert Iluniphrey, Professor of Extractive Metal- 
Henry Krumb School of Mines, Columbia University, 
Hvdromktalluroy ; Pyrometalluroy ; Pyromf.tai.lurgy, 

NONFERROirS. 

Kells, Lynian M. Professor emeritus, U.S. Naval Academy. 
Trico NO mf.tr Y, plane; Trigonometry, spherical; other 
articles oii trigonometry. 

Kelsey, Dr. Francis O. Medical Officer, New Drug Branch, Food 
and Drug Administration. Pituitary gland (in part). 

Keinpf, Norman W. Chocolate Manufacturing Consultant, Walter 
Baker Division, General Foods Corporation. Cocoa powder 

AND CHOCOLATE. 

Kendeigh, Dr. S. Charles. University of Illinois. Bioue; Com- 
munity. 

Kennedy, Dr. Donald. Department of Biological Sciences, Stan- 
ford Univetsiiy. Piiotoreception (in part). 

Kennedy, Prof. Ralph Craig. Former Adjunct Professor of Elec- 
trical Engineering, New York University; Development Engi- 
neer, National Broadcasting Company. Television .scanning. 

Kensler, Dr. Charles J. Senior Vice-President, Arthur D. Little, 
Inc., Cambridge, Massachusetts; Professor of Pharmacology, 
Boston University School of Medicine. Pharmacology. 



Cowt ribu tort 
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Kent, Dr. George C., Jr. Professor of Zoology, Louisiana State 
university. Adrenal oland; Pituitary oi.and; Thyroid 
GLAND (all in part). 

Krrchner, Prof. Russell Marion. Head {retired). Department of 
Electrical Engineering, Kansas State Vniversity. Alternatiko- 
CURRRNT CIRCUIT THEORY (in part). 

Kerr, S. Logan. Consulting Engineer. Water hammer. 

KeiT, Dr. William J. University of California Hospital (retired), 
S) MHALLOPIIONE. 

fCershncT, Dr. Rirhard B. Applied Physics Laboratory, Johns 
Hopkins Vnioeruly. Satei.i.ite, navigation »y. 

Kcsling, Piof. Robert Vernon. Professor of Geology and ('a}ator 
of Micropaleontology, (’niversity of Michigan. MAtinocoPA (in 
part) ; Ostracoda (in part) ; pAi.Koro*>A; Poirviopa (in p»».i)* 

Ketrhuni, Dr. Bnstwirk H. Woods Hole Oceanogntphic Institu- 
tion. Ska w\ter (in part). 

Khamhata. Atli J. Managet. I'NIVAI' Dividon of Sperry Rand 
Corporation. Logic circuit. 

Khara.si'b, Prof. Nonnaii. Professor of Chemistry, University of 
Southern (.'alifornia. Seiii's of arlielrs on organosnlfur r.»in“ 
pounds. 

Kiir, Den W. Research Chemist, Union Carbide Corporation, 
Chemicals Division. Acroi.hn; Glycrpol; pK.NTAhRVTiikiTOL. 

KilU'fl'ei. David If Consultant. Moi v niu- num. 

Kil]»:itii< k, Pro! Martin. Professor emeritus, lllihois Institute of 
Technology. Scandium. 

Kiiubatk, Dt. r.dwaixl Wilson. Dean, School of Engineering, 
Seattle I niversity. Nlper; TuAN.sMissfON 

Kin^, Dr Donald West. Yale Universily Sthool of Medicine. 
Mai NIITKIIION. MkTAIIUIIC DmGRDl.MS 

King, Prof ’J’lionias B. Mawachust its Institute of I’et hnology. 
Department of Metallurgy. X'achum mitali.uroy. 

King, Dr. 'I'lioin.'is Henry. Department of Plant Pathology and 
Physiology, l-nivcisiiy of Minnesosta. Pea; S'ihawberry (both 
ill ])ait) . 

Kiiigery, Di*nald S.inmel. Direct>>r, Health and Safety Research 
and Testing Center, U.S. Huteau of Mines. Mining operating 

^Ac:Il.lTll^.s (' pail). 

Kinnard, Dr. Isaae F<*in. Manager lingineer (tethed). Instru- 
ment Department, Cenrral Electric Company. Ki.ectrical 
MKA suRi MkNTK (ill pj O, In.^tuument 'I ran.si*ormer : other 
artirles on I'lectiical insirumentatum. 

Kinnier, P^of. Henry Lee. University of Virginia. C^omposite 

HF.AM 

Kinder. Piof. Lawn*nee Kdward. Professor of Phy^ic^, I'.S. Naval 
Postgraduate School. Resonance (agousthis and mkouvn- 
iG.s); Tuning fork; Vibratio.n- Vibraiion pickup. 

Kimman, Blaii. Chesapeake Hay institute, Johns Hopkins Uni- 
versity. Rivkr tides : 'i 'I, bore. 

Kiplingcr, Prof. D. C. Horticulture and Fotesfry Department, 
Ohio State UniversUy. Fi.oriculture. 

Kirby, Dr. Kenneth W. Research Chemhi, Penick and Foid, 
Ltd., Inc. Pectin (in pan). 

Kirkjjatiirk Pr. Sidney Dale. Consulting Editor, Chemical /engi- 
neering Seti'*s, MrGraW’Hill Book Company. Chemical engi» 

NEKRINO. 

Kirschner, Prof. Stanley. Department of Chemistry, Wayne State 
University, Michigan.^ Selenium: Sulfur; Tellurium 

Kirshenbaum, Dr. Isidor. Research Asweiatt. Esso Research and 
Engineering Company. Heavy water. 

Klarmanti, Dr. Emil G. Former Vice-President and Director of 
7*echnical Services, Lekn and Fink, Inc.; Lecturer, Department 
of Dermatology and Syphilology, New York Bio- 

assay (in part). 

Klait, Philip J. Auicmicj Editor, * Aviation Week and Space Tech- 
nology.* Electronic countermeasures, Molecular elsc- 
TRONics J Passive radar. 



LVI 


CofitrliNitort 


Kirin, Prof. David H. Associate Professor of Chemistry, Hope 
College, Holland, Michigan. Nugleation (in part). 

Ktcraens, Dr. Paul Gustav. W estinghouse Research Laboratories, 
Pittsburgh. Conduction (heat) — in part; Umki.app process. 

Klick, Dr. Clifford Coover. Head, Luminescence Section, V.S. 
Naval Research Laboratory. Electroluminescence; Lumi> 
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McKenzie, Alexander Anderson. Aisiitant Editorial Adviset, 
Technical Writing Service, McGtaw-HiU Book Company. 
Decca; Degtra; Hyfi-.kiioi.ic: navigaiion .system; Lokan 

McKetla, Dr. John J. Graduate Profewor, Department of Chem- 
ical Engineering, and Dean of Engineering, University of Texas. 
Petroleum PKOCEssiNr:. 

MfKu.sk'k, Dr. Victor Almon. P^ofessoi of Medicine, Johns Hop- 
kins University School of Medicine. Hitman ofnktigs (in 
part). 

M< Laiighlin, Dr. Jnhn Joseph A. Haskins !,nhoiatoiie\. Saint 
Eiancis College. Brooklyn. Axi-mg culture. 

McLean, Di Franklin C. Profewoi emeritus of Physiology. Itni- 
vcisity of Chicago. Skli.etal system (in pait). 

MrMath, Prof. Robert R. Eormei Director, McMath-Hnlhert 
Ohst’tvatoiy, University of Michigan. Coronacr.wii ; Spkctro- 
iiKi.ioscoPi.: 'I'ri.escope, astkonomicat . 

McMillen, Wheeler. Vice-President, Eatni Journal, Inc.: Chah- 
man of Board, The Chemurgic Council ('iiemcjrov. 

M<Nitt, Capt. Robert Waiing. IJ.S Nary Armament, naval. 

MiQuarrie, Dr. Nfalcoitn Caveii. Patent Attouiei. Ceramist 
Patent Deputtment. Kaiser Aluminutn and Chemital Cotpora 
thin (Ifkamic 'I I ciinoi o<;v : Glass and (;ia.ss prjhjucts: 
RrFRAt.TUR sei.-'s »if related articles. 

Medawar, Dr. Peter B Director, National Institute for Medical 
Research, London. Immu.noi tMur.Ai. t*oleranck, acsquirko. 

Meese, Ifany J. Head ICixineer, Landing .*shtps. Craft and Boats, 
Bureau of Ships, U.S. lyavy. Lanmng -iiiils and craft. 

Meggers, Dr. W’illiaiii Frederick. National Buieau of Standards 
Ki.kctron configuration (in pail): Spectroscopy, Wave- 
length STA.NDVUDs: other articles «>n spectniscopy. 

Meigs, Dr. Pevcril. Geographer (retired). Environmentai. 
protection. 

Mciklejohn, Dr. Jane. S ^ Research Fellow, (iniver.sity Col- 
lege, .Salisbury, Rhodesiu Metiianomonaoacnaf ; Nitkouac- 
teriaceae; Soil mineral (microbial utii.i/aiion ) ; other 
articles on soi) inicrobial cycles. 

Mcinkc, Piof. William Wayne. Analytical Chemistry Division, 
National Bureau of Standards, Washington, D.C. Activation 
ANALYSIS Radioisotope (assay) ; RArtOMETRic assay. 

Meister, Prt^f. Alton. Department of Biochemistry, Tufts Uni- 
versity School of Medicine. Enzyme (in part). 

Mcixner, Prof. Dr. Josef. Director, Institute of Theoretical 
Physics, Tethnisehe Ifoehsckule, Aachen, Germany. Bessel 
functions; Beta function; Gamma function. 

Mellon, Prof. M. G. Department of Chemistry, Purdue Uni- 
versity. Opaque medium; Transluceni medium; Trans- 
parent MEDIUM. 

Mcliors, Dr. Robert Charles. Professor of Pathology, Director of 
Laboratories, Associate Director of Research, Hospital for 
Special Surgery, affiliated with the New York HospitaUCornell 
University Medical College. Microscope, fluorescence (in 
part). 



LXVI 


ConMbutori 


Melnick, Prof. Joseph L. Chairman, Dtpartmeni of Virology and 
Epidemiology, Baylor University College of Medicine. Animal 
virus; Interferon; series of articles on virus methodology 
and infections. 

Menard, Dr. Henry W., Jr. Scripps Institution of Oceanography, 
Oc&ANic islands; Seamount and ouyot (both in part). 

Menetrey, Dr. Walter R. ElectrvOpiical Systems, Inc., Pasadena, 
California. Space power systems. 

Menzel, Prof. Donald Howard Director, Harvard College Observ- 
atory. Astronomy; Flying saucers. 

Menzies, Dr. Robert James. Research Associate, Biology Depart- 
ment, University of Southern California. Asellota; Isopoda. 

Mercantun, Dr. Roger A. Hoffmann-LaRoche, Inc. Biotin (In 
part). 

Merrill, (Charles White. Chief, Division of Minerals, Bureau of 
Mines, V.S. Department of Interior. Mining. 

Mcirill, Timothy W. Director of Product Research, Vanadium 
Corporation of 44w^rua. Vanadium 

Merritt, Frederick S. Partner, Warshaw-Merritt Associates, Con- 
sulting Engineers, Syosset, New York. Concrete beam ; Pke- 
strkssed concrete; other articles on concrete usage. 

Mertlt\ J(»eph S. Former Photomechanical Consultant, Minnesota 
Mining and Manufacturing Company. Printing plate (in 
part). 

Meszar, John. Director (retired). Switching Sy.uems Develop- 
ment, Bell Telephone Laboratories, Inc. Counting circuit; 
Switching circuit. 

Meyer, Dr. Bernard S. Professor and Chairman, Department of 
Botany and Plant Pathology, Ohio State Univernty. Auxin; 
Plant, water relations op; Plant physiology. 

Meyer, Dr. K. F. Director emeritus, Oeorge William^ Hooper 
Foundation; Professor emeritus of Experimental Pathology, Uni- 
versity of California. LymphooranulomA'PSITTAco.sis group. 
Plaoue; Tularemia; other articles on bacterial and viral 
diseases. / 

Miczaika, Dr Gerhard R. Research Atsoeiate, Harvard College 
Observatory; Manager, Astrometry Department, Aeronutronic 
Division of Ford Motor Company. Astronomical photog- 
raphy; Astronomical spectroscopy. 

Middlebrook, Dr. Gardner. Professor of International Medicine, 
Vnivetsity of Maryland School of Medicine. Johne’s disea.se; 
Lp.pro.sy; Tuberculosis. 

Middleton, Prof, John Tylor, Professor of Plant Pathology, Uni- 
versity of California. Cucumdcr; Squash (lioth in part). 

Miles, Thomas Kirk. Shell Development Company. Asphalt 
AND aspkaltite (in part). 

Mill, Dr. George Stewart. Research Chemist, Shell Oil Company. 
Donnan equilibrium; Emulsion (both in part). 

Miller, Prof. Arthur K. Former Professor of Geology, State Uni- 
versity of Iowa. Cephalopoda fossils (in part). 

Miller, Dr. Glenn Houston. Atomic Particle Physics Division, 
Sandia Corporation. Ei.egtrical conduction in oases ; 
Gi.ow nrsGUARGE; Spark, electric; other articles on electricity. 

Miller, John Harold. Former Vice-President and Chief Engineer, 
JVeston Instruments, Division of Daystrom, Inr. Ammeter; 
Current measurement (in part) ; Elrotrooynamic instru* 
ment; Galvanometer (in part). 

Miller, Dr. Julian Creighton. Head, Department of Horticulture, 
Louisiana State University. Potato, sweet (in part). 

Miller, Dr. Lawrence Ingram. Professor of Plant Pathology, Tide- 
water Research Station, Virginia Polytechnic Institute. Peanut 
(in part). 

Miller^ Prof. Maynard M. Professor of Geology, Michigan State 
University; Director, Foundation for Glacier Research, Seattle. 
Glacier; Snow field; Terrbstrul frozen water; series of 
related articles. 

Mille^ Prof. Milton Albert Department of Zoology, University 
of Caiifomia at Davis. Anthurxdea ; Oniecooiba. 



MUIcTj Dr. Stanley L. Department of Chemistry, University of 
California, San Diego, Lefb, omoxn op; P^LBOBtocKEMiSTaY. 

Miller, Dr, Winston Rivard. Medical Director, St. Paul Medical 
Center. Glanders; Melioidosis. 

Milligan, Dr. W. O. The Robert A. Welch Foundation, Houston. 
Adsorption; Electrostatic prlcipitator; Surface phb* 
NOMENON (all in part) ; series of related articles. 

Millman, Dr. Jacob. Department of Electrical Engineering, Co- 
lumbia University. Inverter (in part); Oscillator; Para- 
sitic oscillation; Signal of.nerator. 

Mills, Dr. Harlow Burgess. Illinois Natural History Survey Ap- 
teryoota; Gollembola; Orthoptera; Protura. 

Milner, Dr. Reid T. Department Head, Food Science, Univet.ity 
of Illinois. Cereal chemistry; Food enginberino (in part). 

Minnis, Dr, Wesley. Assistant to Director of Research and Devel- 
opment (retired). Allied Chemical Corporation. Dye. 

Mischcl, l*rof. Walter. Harvard VniversUy. Abnormai. UEHAVtuR; 
Frf.udianism ; Personality thi.ory; other artUles on neiiroses 
(all co-auUiored ) . 

Mitchell, Prof. Harold Hanson. Profesior emeritus of Animal Nu- 
trition, University of Illinois. Iron metabollsm : Specialized 
tissue; other articles on biochemistry. 

Mock, Frank C. Bendix Products. Carburftor; Fucl «vstrm; 
SUPKRGHARGPK 

Mulloy, Bri«e G. Assistant to the Pre\ident. Waflerstein Com- 
pany, Division of Baxter Laboratories Tyrotkricin. 

Moment, Prof Gaiidner B<»stwiek Ooucher College. Cell con- 
stancy. 

Mommaerts, Prof. vVilfrled F. H. M. Cardiovauular Reseat ch 
Labotatory, llniversity of California, Los Angeles. Muscle 
(biopuvsic.s). 

Monod, Prt»f. 7'heodore. Museum National d*Histoire Naturelle, 
Farit. Gnathidea; Pancarida. 

Montgocnery, Donald N. Senior Engineer, Aetotnitumic Divi- 
sion of Ford Motor Company, Elegtrokinktic transducer. 

Moo<l, Dr. Alexander McFarlane. Assistant ('ommissioner, U.S. 
Office of Ed‘>’ j-tio.i. Statistic.s. 

Mm)dy, Capt. Alton B. US. Navy Hydrographic Office. Celes- 
TiAi. navigation ; Dead reckoning; Navigation; other articles 
on navigation. 

Moody, Prof Paul Aino^*. Howard Profes.'»r of Natural History 
and Zoology, Itniuersity of Vermont. Evolution, organic. 

Moog, Dr. Florence Ptofe.tsor of Zoology, IVathinglon Univer- 
Mty, St. Louis. Digestive system (in part). 

Moore, Dr. Alice Elizabeth. Asscciate Member, Sloan-Ketteiihg 
Institute for Cancer Research. Polyoma virus; Tumor vi- 
ruses; other articles on individual tumor viruses. 

Moore, David William, j' • >'tdent, Moore-Peterxon Associates, 
Santa Barbara, Calijftjrnia. Microcircuitry. 

Moon», Dr. DonniU V. Department of Microbiology, Southwest- 
ern Medi^%u School, University of Texas. Acanthockphala: 
Archiacantuocepuai.a: F*ocanthockphala; Palaracantho- 
ckphala. 

Moore, Prot. John A. Professor of Zoology, Barnard College and 
Columbia U liversity. Spbciation. 

Moore, Prof. John C. Associate Professor of Mathematics, Prince- 
ton University. ToPOLpOY. 

Moore. Dr. M. B. Department of Plant Pathohgy, Institute of Ag- 
riculture, University of Minnesota. Oats (in part). 

Moore, Prof. Raymond C. Department of Geology, University of 
Kansas. Carboniferous; Echinodermata fossils; other 
articles on geologic divisions. 

Moore, Prof. Richard K. Center for Research in Engineering 
Science, University of Kemsas. ALTiiiETfeR, radio. 

Moreno, Dr. Theodore. Vice-President, Tube Division, Vartan 
Associates. Microwave transmibbion linbb. 



iXWIi CpnMbirten 


RIALS. 

Mnrgaa, Dr. Aon Haven. Mount ffofyoie Co/lege. EpmEMBHOP- 

TBRA ; Pi RCCiPTRMA. 

Moi^^an, Aniianci Ma/coim. Rear Admiral (retired), l/.S. Navy. 
Ship. nav'Ai.. 

Mo^aii, Dr. CjUff^ord T. Former Lecturer in Psychology^ Univer^ 
sity of Californiay Santa Barbara. Psyciioloov, physiolooical 

A.NO KXPhKlMENTAl.. 

Morgan, Dr. Karl Ziegler. Director of Health Phynesy Divifion of 
Oak Ridge National Laboratory. Decontamination (radio- 
active contaminants) ; Radioactive waste disposal; other 
articles on health physkics. 

Morgan, William E. President, Colorado State University. Agri- 
cdi.turk (in part). 

Morris, Robert M. Radio Facilities Engineer, American Broad- 
caiUng Company. Television transmitter. 

Morrison, Dr Charles Freeman, Jr. Assistant Professor of Chem- 
istry, iVashington State l-niversity. Coulomktric a.nalysis; 

El l-CTRUDkPOSlTION ANALYSIS 

Morrison, Dr. George 11. Head, Inorganic and Analytical Chem- 
istry;, General Telephone and Electtonia Laboratories, Inc. Ex- 
traction (in pan); Separation (chemical anu puy.sicai.). 

Morse, Prof. Robert W. Physics Deparintent, Brown University. 
Sonar, CJndrrwatlr sound; lelated articles on acoustics 

Morse, Dr. Roy Earl. Director of Research, Thomas J. Lipton, 
Inc. Citrus flavoring; Spicl and flavorinc;, Vaniil.v fx- 
tract; other articles on £<mk1 science. 

Morion, G. A. RCA Laboratories. Light amplimf.r 

Moser, J. F., Jr. Esso Research Laboratories, Humble (hi Repntng 
(Umipany. Coking (petrolf.um refinino). 

Moses, Dr. Montrose J. Associate Professol^ of Anatomy, Duke 
Itmversity School of Medicine. Cf.ll nucleus. Cell struc- 
tures. 

Mos&tnan, Prof. Ilarland Winihcld Professor of Anattuny, Medical 
School, University of iritcomin. Placentation. 

Mottel, Dr N. Karlc. Associate Professor of Pathology, Director 
of Pathology, University of Washington Hospital. Oncology 
(in pail), 

Mowrer, Dr. O. Hultart. Research Professor of Psychology, Uni- 
versity of Illinois. Aggression; Frustration. 

Moxon, Dr Alvin L Professor and Associate Chairman, Animal 
Science Department, OAto Agricultural Experiment Station. 
Agricultural science (animal). 

Mrak, Chancellor Emil Martel. Univei-iily of California at Davis. 
Distii.i.kd spirits, Yeast; atiielcs on industrial uses of yeast 
(all Lo-authored ) . 

Mudd, Prof. Stuart. Professor emeritus of Alicrobiology, Univer- 
sity of Pennsylvania School of Medicine; Director, Microbiology 
Research Program, Veterans Administration Hospital, Phila- 
delphia. Lvophilization. 

Muelhu*, Prof. Erwin W. Department of Physics, Pennsylvania 
State University. Fi£U>hMissioN microscopy. 

Miihlethaler, Prof. Dr. Kurt. Swiss Federal Institute of Technol- 
ogy, Zurich. Cell plastics. 

Mullikcn, Prt»f. Robert Sanderson. Physics Department, University 
of Chicago. Molecular structure and spectra; Molecule. 

MunncckCf Dr. Donald E. Associate Professor of Plant Pathology, 
University of California. Ornamental plant (in part). 

Murphy, Dr. Glenn. Distinguished Professor of Engineering and 
Head of Nuclear Engineering, Iowa State University. Froude 
number; Mack number; Model theory; Reynolds num- 
ber. 

Murphy, Harold P. Research Chemical Engineer (retired). Elec- 
tru Storage Battery Company. Storaob battery. 



M^ray, Dr. Grover E. Boyd Professor of Geology and Vice- 
President for Academic Affairs, Louisiana State University. 
Cenozoic; articles on related divisions of ffeoloaic time (co- 
authc»*ed). 

Murray, Dr. Haydn H. Vice-Prendent, Georgia Kaolin Company. 
Clay, commercial 

Musacchia, Dr. X. J. JDeparimenl of Physiology and Space Sci- 
ences Research Center^ University of Missouri. Hibernation 
( in part). 

Muskat, Di. Morris. Technical Coordinator, Production Depart- 
ment, Ouif Oil Corporation. Petroleum reservoir enoinhrr- 

INO. 

Mother, Richard. P'xecutive Director, Richard Mother and As^ - 
dates. Materials handling: Plant facii.itiks; Production 

METHODS. 

Minis, Dr. Bcnl J. Research Biologist, Danish institute for Fish- 
ery and Marine Research. Gordioidva ; NF.l 2 TONl■:MAT<>lDK^ : 
Nkmatomorfha. 

Mycr, Percy Livingstone. Project Rugineer, Western Union Tele- 
graph Company. Tklvgraphy (in part). 

Myivik, Dr. Quentin N. Department of Microbiolog) , Bowman 
Gray School of Medicine of M ake Forest College. Bacterial 
cohNZ'. me: Bacterial enzyme (both in part). 

Narhtrieb, Prof. Norman Harry. Institute for the Study of Metals, 
and Chairman, Department of ('hemistry. University of Chi- 
cago. Liquid: Vapor pressure; Viscosnv of liquids; other 
articles on physical chemistry. 

Nnfc, F)r. John K. Professor of Geophysics, Columbia UnivCTsity. 
Mapi.ne sediments (in part). 

Nair, Dr. John 11 Consultant. Fooi» manuI'Aciukino (in part). 

Nai.stat, Dr. Samuel S Manager, Active Gxygm Chemicals Re- 
reareh, Food Machinery an.i Chemical Corporalion Peroxide 

Namias, Jerome. Associate Director, National Meteorological Cen- 
ter for Extended Forecast Division. Weather Hutenu, Environ- 
mental Science Services Administration. Weather (forecast- 
ing AND inti HPKETATiON )- - in part. 

•Napp-Zinn. Proi. Dr. Klaus Servue de H.M.P.V Domaine 
Universitaire, St. Martin-d*Heres {Gere), France. Vernal- 
ization 

Naylor, Di. Ernest. Senior Lecturer in Zoology, University Col- 
lege of Svansea, Wales. Valvifera 

Nedelsky, Prof. I-e**. Professor of Physical Sttences, University of 
Cfveago. Balancse (weiohino instrument) ; Mass, Weight; 
.senes of related articles. 

Ncilaiids, Dr. J. B. Department of Chernistiy, Univeisity of Cali- 
fornia Ion transport compound*,, microbial. 

Nclsen, Prof. OUn R. Pfc> .*r of Zoology, Division of Biology, 
University of Pennsyloanic Gi.an'D; articles on various glands. 

Nelson, Elton (Jlcn. Department of Commerce, Office of Textiles, 
Assistant DF, ctor. Business Services and Analysis Division. 
Fiber crops; Flak (in part) ; Hemp. 

Nelson, Prof Eric L. Vice-President, Research, Allergan Pharma- 
ceuticals. JiKUCELLACKAE. 

Nelson, James Uugh. Chief, Geomagnetism Division, V.S. Coast 
and Geodetic Survey. Declinometer; Earth inductor; In- 
clinometer; Magnetometer; Variometer. 

Nelson, Prof. Leyton Vincent. Professor of Crop Science, Crop 
Science Extension Project Leader, Michigan State University. 
Bean (in part). 

Nelson, Norman E. Vice-President and Chief Engineer, Doak Air- 
cr^t Company, Inc. Vertical take-off and landing 

(vroL). 

Nelson, Prof. Raymond John. Professor of Mathematics and Phi- 
losophy, Case Institute of Technology. Calculating ma- 
chines: Data processing systems; Digital computer; 
seriM w related articles. 



or 


o 


NeAitt. Dr. Herbert H. J. Hem, Faculty of Scianee, Carltton 

C/niv0rs£tyj C^nodo, SAttCOPTlFORMES. 

Nettleton, Dr. Lewis L. Partner, Geophysical Associates, Interna- 
tional. Salt dome. 

Nruhauscr, Robert G. Engineering Leader, Camera Tube Design, 
Electron Tube Division, Radio Corporation of America. Trle> 
VISION CAMERA TUBE. 

Neumann, Dr. P. Gerhard. Professor of Oceanography, New York 
University. Ocean waves (in part). 

Newcoinbe, Dr. Curtis Lakexnan. Director, Frederic Burk Founda- 
tion Research Center, and Professor of Biology, San Francisco 
State College. Marine ecosystem. 

Newton, Dr. Chester Whittier. Program Scientist, National Center 
for Atmospheric Research. Hurricane; Storm; Tornado; 
other articles on storms and winds. 

Nichols, Dr. Mark Lovcl. Collaborator, National Tillage Mhchin- 
ery Laboratory, Agricultural Research Service, Agricultural En- 
gineering, U S. Department of Agriculture. Aoricui.tukai. soil 
AND CROP PRACTICES (in part); Terracing (agricultural). 

Nicol, Dr. Joseph A. Colin. Experimental Zoologist, Marine Bio- 
logical Association, Plymouth, England. Nervous .system (in> 

VERTbBRATb). 

Niedermair, John C. Technical Director of Preltminaiy Ship De- 
sign {retired). Bureau of Ships, IJ.S. Department of the Navy; 
Consultant Naval Architect. Naval arciiitkcturk ; Ship 

DhSIGN. 

Nicr, Prof. Alfred O. University of Minnesota. Mass spegtro- 
SCOPE. 

Nicrenbci^, Prof. William A. Director, Scripps Institution of 
Oceanography, University of C<i/t7orm<i, San Diego. Nuclear 
MOME.STS. 

.Nij^rclli, Dr. Ross F. Osborn Laboratories of Marine Sciences, 
New York Aquarium. Mvxosporidia; armies on related taxo- 
nomic groups. ^ 

Niven, Dr. Charles F., Jr. Director, Scientific Research Depart- 
ment, California Packing Corporation. Microbiological 
methods; Pasteurization; Sterilization. 

Nixon, Dr. Alan C. Research Supervisor, Shell Development 
Company. Gasoline. 

Nobaek^ Charles Robert. Department of Anatomy, College of 
Physicians and Surgeons, Columbia University. Muscui.ar 
SYSTEM (in part). 

Noble, Dr. James A. Geological Sciences, California Institute of 
Technology. Batuolith; Laccolith; Pluton. 

Nordell, Eskel. Director of Technical Information, The Permutit 
Company. Water softening. 

Nottingham, Professor W. B. Professor emeritus of Physics, Mas- 
sachusetts Institute of Technology. Thermionic power gen- 
erator. 

Novick, Aaron. Institute of Molecular Biology, University of Ore- 
gon. Cuemostat. 

NovikofT^ Dr. Alex B. Research Professor of Pathology, Albert 
Einstein College of Medicine, Yeshiva University. Cytochem- 
istry. 

Obery, Leonard J. Assistant Chief, Office of Development Plans 
and Programs, National Aeronautics and Space Administration. 
Diffuser; Supersonic diffuser (both in part). 

O’Connor, Dr. Donald J. Professor of Civil Engineering, Man- 
hattan College. Sewage disposal; Water pollution. 

O’Connor^ Francis Martin. Group Leader, Molecular Sieve Prod- 
ucts, Linde Company, Division of Union Carbide Corporation. 
Molecular sieve (in i^rt). 

Odum, Dr. Eugene Pleasants. Alumni Foundation Professor of 
Zoology, University of Georgia. Ecology. 

Ofnen Dr. Alfred. Direetor of Technical Development, Hoffmann- 
Lakocke, Inc, Vitamin E; Vitamin K (both in part). 



Ogle, Dr. Kenneth N. Section of Biophysics, Mayo Clinic. Steub- 
oscopy. 

Ol^an, M. F. Manager of Operations, Western Division, Dow 
Chemteeil Company. Ioivxne (in part). 

Ol^Iitch, Dr. Vladimir J. Professor and Head, Department of 
Geology, University of British Columbia, Canada. Archae- 
ocyatha; Porifera fossils. 

Old, Dr. Bruce Scott. Senior Vice-President, Arthur D. Little, 
Inc. Furnace (pressurized blast). 

Oldcnburgcr, Prof. Rufus. School of Mechanical Engineering, 
Purdue University. Governor; Linkage, mechanicai.. 

Olson, Prof. Everett Claire. Department of Geology, University of 
Chicago. Anapsida; Synapsida; arti..lrs on related fo*tjil 
groups. 

Olson, Dr, Harry F. Director. Acoustical and Electromechanical 
Laboratory, Radio Corporation of America I jih oratories. Disk 
RECORD iNo; Magnetic recording; Microphone; series of 
latcd articles. 

Olszewski, Robert Francis. Research Consultant, Dodco, Inc. Air- 
craft instrument panel (in part). 

Opik, Dr. Ernest Julius. Professor of Astrophysics, Univer.sity of 
Maryland; on leave from Armagh Observatory, North Iieiand. 
Intrrstei.lak space. 

Oppenheimer, Prof. Jane M. Professor of Biology, Bryn Mawr 
College. Embryology. 

OslR-rg, Prof. Philip Henry. University of Maine. Fault and 
FAULT structures Foio AND FOLD SYSTEMS; Other arULlcs 
on structural geology. 

Oscr, Dr. Bernard L. Food and Dtug Rcseanh Laboratories, Inc. 
Food (in part). 

Ostennan, John A. Government Communications Coordinator, 
American Telephone and Telegraph Comp.my. TKi.tPHoNE 

civil DEFENSE SYSTEM. 

Othmer, Prof. Donald F. Polytechnic Institute of Brooklyn. 
Fluioi/.ation of solids. 

Otis, Dr. A. B. Department of Physiology, College of Medicine, 
University of '''orida. Rkspirat'on, external; Spirometry. 

Owen, Dr. Bradford Brcckenridge. As.sociate Profr,sor of Biol- 
ogy, Lehigh University. Kid.nev. 

Pabst, Dr. Adolf. Professor -f Minerclogy, Department of Geology 
and Geophysics, Univer. 'iy of California at Berkeley. Meta- 
MiCT state; Pleochroic hai.o.s. 

Packard, Dr. Charles E. Assistant Professor of Biology, Randolph- 
Macon College, Ashland, Virginia. Chaetonoidea; Castro- 
tricha; Macrodasvoidea. 

Page, Dr. Robert M. Professor, Department of Biological Sciences, 
Stanford University. Ascomycetes ; jiAsiDtoHVCETEs ; series 
of articles on related gre ’-of fungi. 

Pai, Prof. Shih I. Research Professor, Institute for Fluid Dynam- 
ics and Applied Mathematics, University of Maryland, Lami- 
nar FLOW Turbulent flow; Viscous rissvt. 

Pake, Prof. George E. Physics Department, Washington Univer- 
sity. Dynf; Force; Newton; Poundal. 

Palnierlee, Prof. Albert S. Professor of Engineering Drawing, 
School of Engineering and Architecture, University of Kansas. 
Descriptive geometry; Enoineerino drawing; Enoinf.erino 
graphics; Pictorial imawino (all in part). 

Panofsky, Prof. Wolfgang K. H. Professor of Physics; Directos, 
Stanford Linear Accelerator Center, Stanford University. Par- 
ticle accelerator; articles on various particle accelerators. 

Parker, Eugene N. Professor, Fermi Institute and Depssrtment of 
Physics, University of Chicago. Cosmic rays. 

Paikes, Dr. Kenneth Carroll. Curator of Birds, Carnegie Museum. 
Ayes ; articles on related taxonomic groups. 

Parks, Prof. George SuMon. Department of Chemistry, Stanford 
University. CALORniETav; THERXocKEiasTny. 



IXXII ConMbuton 


Pariu, Prof. Roland _D. Geology and Geophysics Department, 
Massachusetts Institute of Technology. Kunino operating 
PACILITIES (in part) . 

Parr, Prof. Robert G. Department of Chemistry, Johns Hopkins 
University. Cheuical bond theory. 

Parrish, Dr, William. Chief, X-ray and Crystallography Sections, 
Philips Laboratories. X-ray fluorescence analysis; X-ray 

POWDER METHODS. 

Parry, Prof. Robert Walter. Department of Chemistry, University 
of Michigan. Chelation. 

Patten, Dr. Bradley M. Professor emeritus of Anatomy, University 
of Michigan Medical School. Cardiovascular system (in 
part). 

Patterson, Dr. Claire Cameron. Division of Geological Sciences, 
California Institute of Technology. Earth (aoeof). 

Patton, Dr. Harry Dickson. Professor of Physiology and Bio- 
physics, University of Washington School of Medicine. Motor 
systems; Posture, regulation of; Refi.f.x, unconditioned 
(all in part ) . 

Pattullo, Dr. June G. Department of Oceanography, Oregon 
State University. Sea level (datum planes) ; Sea level 
fluctuations; Sea water (in part). 

Pauliny-Toth, Dr. Ivan I. K. National Radio Astronomy Ob- 
servatory. Radio sources (a.stronom\ ). 

Paynr, Harold G. Manager, Measurements Group, The Foxboro 
Company. Pressure measurement; Vacuum Measurement 
(both in part) ; other articles on pressure and v.n unm instru- 
mentation. 

Perk, Prof. Raymond E. Department of Geology, University of 
Missouri. Charophvta. 

Pederson, Dr. Carl S. New York State Agricultural Station. 
Lactooacillaceae. 

Peirce, Willis McGcrald. Assistant to the President {retired). New 
Jersey Zinc Company. Cadmium hetallurov; Zinc ali.oys; 
Zinc metallurgy. 

Pennak, Dr. Robert W. Department of Biology, University of 
Colorado. Mystacocarida. 

Perrh, Midiael. Verona Research Center, Koppers Company, Inc. 
Coke. 

Perkins, Dr. David D. Department of Biological Sciences, Stan- 
ford University. Linkaoe, cenetic; Recombination, genetic; 
Sex-linked inheritance. 

Perkins, Kenneth W. Science Writer and Editor. Metal; Pre- 
cession of equinoxes; Rocket astronomy; articles on 
physies and acoustical engineering. 

Perry, Astor. Extension Agronomist, North Carolina Stale Uni- 
versity Peanut (in part). 

Pette, Prof. Dr. Jan Willem. Direetor-in-Chief, The Netherlands 
Institute for Dairy Research at Ede; Professor in Milk Hygiene, 
University of Utrecht. Butter; Cheese; Ice cream; Milk 
(ail in part). 

Pettit, Dr. Edison. Former Member (retired), Scientific Staff, 
Mount Wilson and Mount Palomar Observatories. Observa- 
tory, astronomical. 

PfaRmann, Dr. Carl. Rockefeller University. Sense, chemical; 
Smell; Taste. 

Pfeiffer, Carl G. Supervisor, Space Guidance Theory Group, Jet 
Propulsion Laboratory. Space Navigation and guidance. 

Phaff, Dr. Hermsm Jan. Professor of Pood Science and Technol- 
ogy. University of California at Davis. Distilled spirits; 
Food microbiology; Yeast (all in part) ; series of articles on 
fungi. 



Phelan, Richard M. Professor of MeehaniesU Engineering, Cornell 
University. Friction; Screw; Simple machine; other articles 
on machine design. 

PhiUp, Dr. Gomeliu.<i B. Principal Entomologist t Rocky Mountain 
Laboratory, U.S. Public Health Service. Kickettsiales ; Rick- 
ETTSiosEs; Trex paraiysis; articles on rickettsial infections. 

Philpott, Dr. Jane. Associate Professor of Botany, Duke Univer- 
sity. Leap (botany) - -in part. 

Pierce, Prof. E. Lowe. Department of Zoology, University of 
Florida. C h aetog n at m a . 

Piewon, Prof. Willard James. Department of Meteorology and 
Oceanography, School of Engineering and Science, New Yc'l 
University. Ocean waves (in part). 

Pilgrim, Lieut. Ha! Wilson. II S. Navy. Underwater demo- 

LITION. 

Pinkel, Benjamin. Atweiate Head, Aero-Aftronautics Department, 
Rand Corporation. Aircraft propulsion; Turbojet; Tukbo- 
RAM jhT; series of related articles. 

Pipkin, Dr. Sarah Bcdichck. Department of Biology, Johns Hop- 
kins University. Skx determination. 

Platt, Pref Clarence Sellers. Chairman of Depantment of Poultry 
Science {retired), Rutgers University. Poultry production. 

Platt, Dr. Robert Baxter. Professor of Biology, Emory University. 
Environment 

Pluimiier, Harry Custer. Dean, Engineering and Technology, 
Structural Clay Products Institute. Masonry. 

Pogor/elski, H. A. ^Mathematical Reviews/ American Mathemati- 
cal Society. Mathbmaticai. notation, contemporary (in 
part) . 

Pohni, Prof. Arthur V. Electrical Engineering Department, Iowa 
State University. Maonetiu thin films. 

Pollaid, Dr. Ernest C. Chairman, Department of Biophysics, Yale 
University. Rmiiation bioixkjv. 

Poliard, Dr. William Cirosvenor Executive Director of Oak Ridge 
Institute of Nuclear Studie.i. Purair.s. 

Pollister, Prof. Arthur W Columbia University. Cei.i. (bio- 
logical) - in part, (Jemriole; tiENTRosoMK; Protoplasm 
(in part). 

Polstcr, Dr. Harry D. The Perkin-Elmer Corporation. Mirror 
optics; Reflection (KLECTROMACNF.Tia rauiation). 

Ponikvar, Ade L. 'Modern Plastics,' McGraw-Hill Publishing 
Company. Oil mining ; articles ui. '-ariotis drills. 

Poole, Lynn. Assistant to ' le President, Johns Hopkins Univer- 
sity. Art, science in. 

Popp, Prof. Frank D. Associate Professor, Department of Chem- 
istry, Clarkson College of Technology. Ff.rrooene. 

Potter, Prof. M. David. Professor, San Francisco State College. 
I,ANDSCAPE ARGHITECTURB. 

Porter, Prof. KrJth Roberts. Harvard University. Cell inclu- 
sions, NONcrroFLASMic; Gvtolooy; Cytoplasm. 

Post, Dr. Richard F. Lawrence Radiation Laboratory, University 
of California, Liverrnori. Fusion, nuclear; Plasma pkysics; 
Proton-proton chain; Thermonuclear reaction. 

Potter, Prof. M. David. Professor, San Francisco State College. 
Textile; articles on various animal and plant Abers. 

Poulson, Prof. Donald F. Professor of Biology, Department of 
Biology, Yale University. Lethal gene. 

Powell, Dr. Wilson Frederick. Department of Pathology, Yota 
University School of Medicine. Atrophy; Death; Hyper* 
TROPHY ; series of related articles. 
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Prescott, Dr. G. W. Profgssor of Botany, Michigan State Univer- 
sity. Ckarophyoeae; Chlorofhyceae; Chlorophyta; other 
related articles on algae. 

Presley, Dr. John T. Investigations Leader, Cotton and Cordage 
Fibers Research Branch, Crops Research Divmon, Agricultural 
Research Service, V.S, Department of Agriculture. Cotton 
(in part). 

Press, Dr Frank. Department of Oeology and Geophysics, Mas^ 
sachuseits In\tiiuie of Technology. Skismookaph; Seismology. 

Prien, Dr. Charles if. Head, Chemistry and Chemical Engineer^ 
ing DivUion, Denver Research Institute, University of Denver. 
Pyroly.si.s. 

Priester, Gayle B, Baltimore Gas and Electric Company. Heat- 
ing, fM>MFORT. 

Pringshrim, Prof. E. G. Pftanzenphysiologisches Institui, Got- 
tingen, Germany. Beooiatoales; Caryophanales; Chlamy- 

DOBAGTERIALES. 

Pritchanl, Prof. Donald William. Chairman, Department of 
Oceanography, Johns Hopkins Vniversity. Estuarine ocean- 
ography (in part). 

Pritchett, W. S. Senior Project Engineer, Noller Control Systems, 
Inc, Richmond, (California Capacitor; Inductor, Reactor, 
electric: Saturable reactor; Wavueokm, nonsinusoidai 
(all in part). 

Procior, Prof. Bernard Emerson. Former Profewor and Head, De- 
partment of Food Technology, Maisachuse.lt.\ Institute of Tech- 
nology. Food (in part). 

Pr«>phct, Prcif. Edward (<. {Formeily) Department of Geography, 
Michigan State University. North America (in part). 

Prc»sser, Prof. C. Ladd. Physiology Depaitment, University of 
Illinois. Hemeostasis. 

Protter, Prof. Murray II. Professor of Mathematics, University 
of California. Potkntial.s (mathematics). 

Pryke, John K. M. Principal, Slocum and Fuller, New York. 
Central riKATiNo. 

Piichstein, Albert Frederick. Consulting Engineer {retired). Al- 
tkk.natinc-cukkknt motor (in part); Motor, ej.kctkic, 
series of related articles. 

Piirk, Dr. ThecKlore T. Department of Biophysics, University of 
('olorado. Culture, tlssue. 

Pullen, Dr. Keats A. Ballistic Research Laboratories, Aberdeen 
Ptoving Ground, Maryland. Circuit, M.fCTKo.Nic; Trann- 
FOHMBR (both in part). 

Putnam, Piof. Rii!{jtell Caldwell. Professor emeritus. Case Institute 
of 7'echnulogy. Photometer; Photometry; other articles on 
ph(»toinetrie units. 

Piit7. T. j. Industrial Gas Turbine Depaitrnent, Westinghouse 
Electric Corporation. Gas turbine. 

Pyddoke, Edward. Secretary and Registrar, University of London 
Institute of Archaeology, England. Archeology. 

Qiiastlcr, Dr. Henry. Mentor Radiobiologist, Brookhaven National 
Laboratory. Information theory (biological applications). 

Quirin, Edward J. Frederic R, Harris, Inc., Consulting Engineers. 
Coastal fnoinbeki.ng; Cofferdam; <»thcr articles on coastal 
engineering. 

Raascli, Dr. Gilbert O. Consulting Paleontologist, Shell Oil of 
Canada. Eurypterida; Merostomata. 

Rabinowiteh, Dr. Eugene. Professor of Botany and Biophysics, 
Department of Botany and Department of Physiology and Bio- 
phytics. University of Illinois. Photosynthesis (in part). 

Rademacher, Prof. Hans. Professor emeritus of Mathematics, 
University of Pennsylvania; visiting Professor, Rockefeller In- 
stitute. Number theory; Zero. 
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RaflTel, Dr. Sidney. Stanford I University School of Medicine, Al- 
lergy, ATOPIC j Anaphylaxis ; Artrus reaction; Hyper- 
sensitivity. 

Ragazzini, Dr. John R. Dean, School of Engineeririfi and Science, 
New York Urdversity, Computer control system; Process 
CONTROL; Sampled-data control system; other articles on 
control systems. 

Ragotzkic, Prof. Robert A. Department of Meteorology, Univer- 
sity of Wisconnn. Marine marsh. 

Raisz, Dr. Erwin. U.S. Geological Survey, National Atlas Project. 
(.Cartography; Great circle, tkkr}-.striai : Map scai k 

Rakestraw, Dr. Norris W. Scripps Institution of Oceanography, 
University of California. Seawater (in part). 

Ramberg, Dr, Edward G. Fellow, Technical Staff, Radio Corpora- 
tion of America Laboratories. Electron motion in vaciium- 
Electrostatic lens; Micro.scopf, ki bctron (in part) ; other 
articles on cleclron optics 

Rainbcrg, Prof. Hans. Professor in Mineralogy, Mtnetahgisk- 
Ceologi%he Jnstitutonen. Uppsala Universitet, Sweden. Dunitk. 

Ramey, Dr. Robert Lee. Professor of Electrical Engineering, Uni- 
versity of Virginia. Dihkct-currest theory, Klectric.ai. 
MEASUREMENTS (in part) ; Grounoinc, tlectronic equip- 
ment; Resistor; series of related articles. 

Ranisdell, Prof. Lewis Stephen. Piofessor emeritus, I 'nirersify of 
Michigan. Minbrai. ; Minlrai.ooy. 

Ramsey, Dr (Jlen Blairio. Pitnctpal Pathologist, Agricultuta! Mar- 
keting Service, U.S. Department of Agriculture. LKTTUf:K; 
Onion (both in part). 

Raper, Prof. John R. Professor of Botany, Harvard University 
Kumygete.s. 

Raper, Pnif. Kenneth B. Departments of Bartciiology and Botany, 
University of Wisconsin. Achasiales; Labykintiiui-ales 

Rashevsky, I^ot Nu olas. Mental Health Research Institute, Uni- 
verjtity of Michigan. Biophysics, MATHr matical. 

Raski, Dr. Dewey J. Nematologtst, Depot tment of Nematoltfgv, 
University of California at Davis. Nkmatogidk 

RatlilT, Dr. Floyd. The Rockefeller ln.stitute. Behavioral psy- 

CHOPMYSrC.S. 

Katnoff, Dr. Oscar I>. Ptofe >or of Medicine, IVesfem Reserve 
University; Career Investigator, American Heart Association, 
Blood (in part) ; Fibrinogen. 

Raudebaugh, Dr. Rol)ert J. Technical Assistant to Manager, Paul 
D. Merica Research Laboratoiy, International Nickel Company, 
Inc. Nickel alioy.s. 

Rausi li. Dr Marvin D. Department of Chemistry. University of 
Massachusetts. Grionabu «i- action; Oroanomktai.i ic com- 
pound; Rbformat.sky reacuov; Tetraethyli.kad. 

Rawlcs, Dr. Mary Elbert. Staff Member, Department of Embryol- 
ogy, Carnegie Institution of Washington, Baltimore. Fp.ather 
(biro) ; Ukopyoial gland. 

Razran, Prof. Gregory. Professor and Chairman, Department of 
Psychology, Queens College. Reflex, conditioned. 

Read, Prof. Clark P. Department of Biology, Rice University. 
Cestoda; articles on related taxonomic groups. 

Reddi, Dr. K- K. Rockefeller Institute. Deoxyribonucleic 

ACID. 

Reddish, Dr. George FulU. {Formerly) St. Louis College of 
Pharmacy and AUied Sciences. Antiseptic. 

Redlich, Dr. Frederick Carl. Professor and Chairman, Department 
of Psychiatry, Yale University School of Medicine. Psycho- 
analysis; Psychotherapy; articles on various psychoses. 
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Csntrlbulors 


Reed, Prof, Fredda D. Professor gmeritus of Botany, Mount 
Holyoke College, Calamitales, 

Reed, Prof. Richard John. University of Washington. Front. 

Rccd, Dr. Roger W. Professor and Chairman, Department of Bac- 
teriology and Immunology, McGill University, Canada. Lis> 

TEKIOSIM. 

Rcps, Dr. Bryant F.. Professor of Biology. Fresno Slate College. 
Rndoptkryoota; Mecoptera. 

Rreve, Dr. Roger M. Histologist, Western Utilization Research 
and Development Division, U.S. Department of Agriculture. 
Skkd (botany). 

Reid, Dr. Evans Burt<»n. Merrill Professor of Chemistry, Chair- 
man of Department of Chemistry, Colby College. Carroxyj.io 
AC ii>; Ester; articles on various derivatives of carboxylic acid. 

Reid, Joseph Lee., Jr. Axsociate Research Oceanographer, Sertpps 
Institution of Oceanography, University of Colifomta. Pacific 
Ocean; Ska water (in part). 

Reid, Prof. RolxTt O. Department of Oceanography and Meteor- 
ology, Agricultural and Mechanical College of Texas Storm 

SURGE. 


Reifsnyder, Dr. William Edward. Professor of Fofest Meteorol- 
**Sy* Yale School of Forestry. Forkst fire criNTROi.. 

Keinniiith, Prof. William H. AKsistanl Profesutr of Chemistry, 
Columbia University. Analytical chemistry, Dii-.i hcrruic 
constant; Polarographic analysis 

Reisc hmati, O.S.B., Rev Placidus George. Head of Department of 
Biology, St. Martinis College. Para.sitic castration; Rhizo< 
ChPilALA 

Renfmw, Dr. Willtain B., Ji. Department of Chemtstty. Oberlin 
College. CONDKiN.SATION reaction. 

Reno, Hnnice T. U.S. Bureau of Mines. Minin'o opiratim; 
FACILITIES (in part). 

Reti/oiii, Louis Setoiido. Alauager, Process Research, Interna- 
tional Nickel Company of Canada. Ltd Nicki<i M^TAl i uroy 

Reyniers, Prol. Janies Arthur. Director, Germfree Life Research 
Center. Tampa. Florida. Gkrmfrke vertkiirati . 

Rich, Prof. Alexandei. Professor of Biophy.sics, Massachusetts 
Institute of Technology Molkcutak biophysics. 

Rich, Dr. Saul. Plant Pathologist, Connecticut Agricultural Ex- 
periment Station. Funoistat and funoicidi. (in part). 

Rich.trds, Dr. (/eofTioy Norman. British Rayon Research Associa- 
tion, Manche.\ter, England. Cellulose; Glucomde. Gi.yco- 
siDF. (all m part). 

Richarrls, Dr. Oscar W. Chief Biologist, American Optical Com- 
pany Research Center. Microscope.; Microscope, fi uores- 
CENor. (in part); Micro.scopf., optical (in part); Micro* 

SCOPF., REFLF.CTINU. 

Richey, Clartmcc Bentley. Chief Engineer, Fowler Division, 
Massey-Ferguson Inc., Fowler, California. Agricultural f.n~ 

01NKF.RING; AoRICULTURAL MACHINERY; DaIRY MACIXINKKV. 

Richiiiond^ John Paul. Vice-President {retired). Finance, ACF 
Industries, Inc. Industrial control. 

Riddell, Prof. John Evans. Professor of Geology, Carleton Uni- 
versity, Canada. Gkoghemical prospecting. 

Richl, Dr. Herlicrt. University of Chicago. Tropical meteorol* 
ooy. 

Ries, Dr Harold C. Stanford Research Institute. Alkylation; 
ALKYt.ATioN, petroleum; Kerobenk. 

Riggs, Dr. Austen Fox. Department of Zoology, University of 
Texas. Respiratory pigments. 



RifEgSj Harold ^ C. Afanager, MuTketing Ntw Product Develop- 
mentf Electric Storage Battery Company, Battrry (ki.rctric). 

Prof. Loriin Andrews. Department of Psychology, Brown 
Unwersity. Color; Color vision; Vision; articles on various 
colors. 

Prof, Reed F. (Quantum Electronics Group, General tele- 
phone and Electronics Ai.kaline-kakth metals; Baruim; 
Calcium; Strontium. 

Rj 8, Prof. Hans. Department of Zoology, / ’nivertity of li'irronun. 
Ghromosomk; Ciiromosoml ahekration. 

RiU’hey, Dr H. W President, 7'hiokol Chemical Corpofation. 
Propellant (in part). 

Ritlenl>er^, Dr. S>dij«‘y C. Prof essof and Chairman, Departtnent 
of Bacteriology, Univenity of California, Los Angeles. Spmo- 
ciiABTALES ; orticlcs on related tax(»n<»mir groups; \V \ti k 
analy.<;ik; other articles on water microbiology. 

Roberts, J. K. Scientific Design Cimt party. Naphtha, Pktro- 
I.ATIIM. 

Robertson, Prof. Burtis l.owell. Professor of Electrical Engineei- 
mg. University of California, Alternatino-current oirouit 
THKOK v; Capacitor; VVavkfokm, non.sinunoidal (all in 
part) , other aiticlcs on electiic circuits and eoinponcntv 

Robertson, Dr. James S. Head, Medical Physics Division, Aledical 
Depattmenl, Httutkhaven National Laboratory 1<ai>ioisot«>pl 
(tiioi imiv; 

Rnbeilsoii, Letiuiel ('arson. V ire^Pteodeni tn ('barge of Ship lie- 
pairs, Newport News Shipbuilding artd Dry Dock Company. 
Dkvlxickino. 

Robillard, Dr. Jean Jules Vice-Presidfiit. Director of Reu'arch. 
(j>>ncrff/ Transntor Cor poration. PiioTOcfiNDUCTiVh Chi i , 

PiTO lOVOl.TAIC CKl L. 

Robinson, Prof. Arthur H. Department of Geography, l'nrvc*\iiy 
of Wisconsin. Coordinate .sv.s'ii-.ms, Tr.RRr.rtTi.rAi. , Map pro- 
jECTioN.s; other articles on maps: Son., /.onai. distriiiution. 

Roc'hford, Davi<l James Principal Iie\earcli Officer. Division of 
Etsfuiies and Oceanography, Commonwealth Scientific and In- 
dustrial lieseanh Organization, Australia, Indian Ocean (in 
part). 

R'ichow, Prof Kiigriit* <fi‘i»rKc*. Hatvaitl t'nivrr^ily, Ki.Kt:TRO- 
niiFMir.Ai. hi'.Rir.s; Ei.hf;TR<)NF.rjATiviT\ ; Sii icon. 

Rockplt. Frank H. Enfiinerrtng Ctm^uttanl. Scries of articles on 
astronomy and engineering 

Rciddis, Louis II., Jr. Pintilrytt. Penmyli'ania Ehctru Company; 
(.'aptain. I'S. Savnl Hewriie. Rkactor, ship fropui .sign. 

Rodrbush, Prof. W. H. {Finmerly) Department of ChemiUry anti 
Chemical Engineering, I'nivenity i,f lllinoii. Af.ro.soi.; IIs- 

OROGEN BOND. 

Rodenhiser, Dr. Iluriiian A. Deputy Aiirniniftrator, AgiUullural 
Research Service, I’.S. Department of Agriculture. Mii.i.kt, 
SuRuavM (both in part). 

Rodgers, John. Profettur of Geology. Yale University. Diastem : 
Stratiobaphic .nomp.nci.ature; Stratigraphy; Unconform- 
ity. 

Roedder, Dr. Edwin. Geologist, U.S. Geological Survey. Orf. de- 
posits, GEOCHEMISTRY OF (in part). 

Roedcr, Prof. Kenneth D. ' Professor of Physiology, Department 
of Biology, Tufts University. Insect physiology. 

Rogers, Dr. Terence A. Department of Physiology and Pharma- 
cology, School of Medicine, University of Hateau. DiOESTtvE 
SYSTEM (in part) ; Metabolism in rumina,nt.s. 

Rogick, Dr. Mary Dora. Former Professor of Biology, College of 
New Rochelle. Bryoeoa; articles on related taxonomic groups. 
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Contrihy9on 


Rogowskt, Prof. Augustus R. Massachusetts Institute of Tech'- 
nology. Combustion chamber; Ignition system; Lubrica- 
tion, engine; series of related articles. 

Roller, Dr. Duane E. Harvey Mudd College. Conservation or 
energy; Enercy; Work; series of related articles. 

Rotner, Pr<r>f. Alfred Sherwood. Museum of Comparative Zoology, 
Harvard University. Amphibia fossils; Animal evolution; 
Rlasmouranciiii fossils; articles on other fossil groups. 

Rooseii-Ruiigc, Prof. Edwanl C, University of Washington School 
of Medicine. Adrenal gi.ani); Testis (both in part). 

Root, Ur. Williarti L. Lincoln Laboratory, Ma^rachusetts Insti- 
tute of Technology. Noise, rlrc:trical; Noise generator, 
klri:tkioai.. 

Ros<'nberR, Leon Theodore. Chief Generator Design Engineer, 
Thermal Power Department, Allis-Chalmers Manufacturing 
Company. Alternating-current generator; F.lkctrio ro- 
tating machinery; Cknerator, ei.kctric; series of related 
artic lt‘s. 

Rosenberger, Harold R. Bausch and Lamb Inc. Binoculars; 
Micro.scofe.s : Opera glasses. 

Rosenblatt, Dr. Jay S. Associate Research Specialist, Institufe of 
Animal Behavior, Rutger\ l/niversity. Behavior, ontoci ny of 
(in part). 

Ross, Dr. Edward Shearman, ('urator. Department of Entomol- 
ogy, California Academy of Sciences. Embioptkra. 

Ros.s, Dr. Herbert H. Illinois Natural History Survey. Tri- 

CHOPThRA. 

Ross, Dr. Robert Simon. Goodyear Aerospace (Utrporation. Aero- 
stat; Airship; Balloon; Blimp; Diriciiilk (all in pari). 

Ross, Prof. Sydney. Professor of Colloid Science, Rtiuselaet Poly- 
technic Institute, ('oackkvation ; Ei.KCTROPiroREsis : 1 'oam. 

Rosvold, Dr. H. Enger. Laboratory of Psychology, National Insti- 
tute of Mental Health. Ellctroconvui.sive shock; Memory. 

Roth, Willard. Engineer Manager, Sunbeam Equipment Corpora- 
tion. Re.*«istanck hrati.ng. 

Rowell, Dr. J<>hii Bartlett. Crops Research Division, Agricultural 
Research Service, U.S. Department of Agriculture; Department 
of Plant Pathology and Botany, University of Minnesota. 
Plant disease (in pan). 

Roy, Dr. Chalmcr J. Professor of Geology; Dean, College of Sci- 
ences and Humanities, Iowa State University. Loess. Till. 

Roy, Piuf. Rustum. Director, Materials Research Laboratory, 
Penn\ylvania State University. High-pressure pmk.nomena 
(in part). 

Ruliey, Dr. William W. Department of Geology and Institute of 
Geophysics, Univer.sity of California at Los Angeles. Orogeny. 

Ruch, Dr. Fritz. Swiss Federal Institute of Technology, Zurich. 
DiCllROlSM (biological TlSSUh). 

Riii h, Pr(»f. Theodore G. Director, Regional Primate Research 
Center; Department of Physiology and Biophysics, University of 
Washington School of Medicine. Effector systems; Motor 
systems; Posture, regulation of; RsFLfc'X, unconditioned 
(all in part). 

Riidnick, Dr. Dorothea. Professor of Biology, Albertus Magnus 
College; Associate in Research, Yale University, Embryolooy, 
EXPERIMENTAL. 

Rudnick, Philip. Research Physicist, Marine Physical Laboratory 
of the Seripps Institution of Oceanography, University of Cali- 
fornia, SUn Diego, Sea water (in partL 

Ruhe, Dr. Robert V. Research Geologist, U,S. Department of Ag- 
riculture; Soil Conservation Service and Professor of Soils, Iowa 
State University, Palbosol. 



Runcorn, Prof. Stanley Keith. Physics Department, Vniversity of 
Newcastle upon Tyne, England. Rock magnetism. 

Rupp, Arthitf F. Oaft Ridge National laboratory; Union Carbide 
Corporation. Radioisotope production. 

RiMhton, J* Henry. Professor of Chemical Engineering, 

Purdue Unwersity. Mixi.no. 

Rusk, Dr. Rogers D. Mount Holyoke College. Aocellration (in 
part); Motion, rkctii.inrar ; Vei.ocitv (m part); series of 
related articles. 

Rusiiak, Dr. Gene Alexandet. As\i\tant Professor of Manru' (Jeol- 
^Ry» The Marine Laboratory, University of Marine 

SKDIMP.NTS; Oceanography (both in part). 

Russell, Dr. H. W. Pormer Technical Director, Battelle Memorial 
Institute. Bolometer; Dewar fij^sk; Incandesckncp ; Raui*- 
ometry; Radiositcrometkr. 

Russell, Prof. Richard J. Professor of Ocography; Director, 
Coastal Studies Institute, Louisiana State Vniversity. Coasiai. 
landeorms; K.soarpmknt ; Tiood plains; Fluvial 1!.ro>>u>n 
CYCLE. 

Russell, Prof. Roger VV<»lcott. Department of Psychology, Indiana 
Univer xity, H v potii erm ia . 

Ryan, Prof. Janies J. Professor emeiitus. Mechanical P.nginernng 
Department, Institute of Technology, Unwersity of Minnesoia. 
Brake (in part) ; Clutch (in part) ; Coupling; other articles 
on rnarhinc de.sigri. 

Ryther, Dr. John H. li^iods Hole Oceanographic Institution. 
Ska vvatlk i ektil.it^ (in ]Kirt). 

Sacks, Dr. Martin. Biology Department, City College of New 
York Kinoriiyncha. 

S«ukston, Dr. Wuldeinar 1^. Professoi and Chairttiun, Department 
of Plant Pathology, Macdonald College of McGill Unwersity, 
Canada. Sunflower (in part). 

.Salton, Prof. Milton R. j. Departme.nt of Microbiology, New 
York Unwersity School of Medicine. Bacterial cei.i. ciirm* 

ISTRY. 

.Salutsky, Dr Mtirrell Le^on. Director of Reseaich, Dearborn 
Chemical Division M'. /<. Grace and Company. Radium, 

Sandag<% Dr Allan R. Astronomer. Alonnt {Vilson and Palornar 
Observatories. Andromeda nebula, Gaiaxy, e.xte.rnal; 
Maokli.ank. Meta* m.axv. 

Sanders, Prof. Frederick. Afassachusetts Institute of 'J’echnology. 
Jet stream; Monsoo.n; Wind; scries of related articles. 

Sanders, Harry. Viee~Adini*al (retiied): Director, Antisubmarine 
Warfare Engineering, Chance Vought Aircraft, Inc. .Antisub- 
marine WARFARE. 

Sanders, Dr. Howard Lawicncr. Woods Hole Oceanographic In- 
SMUtlon. CE.PHALOOAKIDA. 

Sandrotto, Gen. Peter C. International Telephone and Telegraph 
Corporation Am traffic control; Instrument landing 
SYSTEM (XLS) ; Navigation systems, electronic; other arti- 
cles on electronic navigation systems. 

Sannclla, Joseph L. Department of Biochemistry, Purdue Univer- 
sity. HEM 1 CRLLUI.OSE (in part). 

Sargent, Lauren Francis. Senior Consultant, H. B. Maynard and 
Company, Ine. iNVENTOKt management; Production plan- 
ning. 

Saul, Dr. Everett L. Director of Scientific Liaison, Products Di- 
vision, BristoUMyers Company. Essential oils; Terpene; 
Wood chemicals; other articles on terpenes. 

Saunders, Capi. Harold Eugene. Former T ecknical Assistant to the 
Chief, Bureau of Ships, U.S. Navy Department, Ship salvage. 
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Saundets, Haro' Merritt Jrstsiaa/ Ftfe-/’rMdent. fniv/e ^Vre 
Sffvicess H'lfstern / 'nion Teirgtapk Cotnpaay. Telboraphy (in 
pari). 

Saunders, Prof. John W., Jr. Professor of Biology, Marquette 
University. /.sTror/MKN'T (in part). 

Saur, J. F ()eeanof>rapher^ ILS. Bureau of Commercial Fhh‘ 
fries. BFkiNu Ska. 

.Sava^f'* l^onald KIvin. Professor of Paleontology and Chaif 
man of the Department of Paleontology, Vniversity of Cali- 
fornia. Ei^kntata fossils; Pkobokcioea fo.smi..<>, articles 
on other fossil groups. 

Savagt;, Di. (leoige Mason. Manager, Microbiological Reieareh, 
The Upjohn Company Antjmiokouial ac;ints; NovoniociN. 

Savage, l*rof. Jay Matheis. Department of Biological Sciences, 
tlniveruiy of Southern California. S^uamata; attic le.H on re- 
lated laxonoinir groiijts. 

Sayre, Di. Albert Nelson. Conmlting Cround-U’alet (irologi\t 
tiMociaicd with Behre Dolbear and ('.ompany Atmo-sfukric 
KVA i'ORATiuN; GROUND w.vibk; iIvDROi.rH: V I othtT aiticlcs on 
hydrol<»gy. 

Srhaaf, Prof Samuel A Profesun of Engineering Snenre; ('.hmr- 
man. Divisitm of Aeronatitital Sciencey^ University of (’ali- 

fninia. SUFKRAKRODVNAMIC.S. 

Sehuefer, Dr Milner Haily. Dheiloi,, Institute of Ataiinc Re- 
sources, Senpps In\ltiutton of Oceanography Mauink msh- 
KUih.s. Marin'k KH.soimrn .s. 

Sehaeffer, Dr Bobh The American Museum of Natural Histoty. 

O.STKlClHTIlYhS FOSMl S 

S( h<iw1ow. Prof Ailhiir L Department of Phy\us, Stnnftod Uni- 
versity. IjA.sI'R fill part) 

Sclieer, Piof Bradley Titii.s. Professot, Biology Department, Uni- 
versity of Oregon. Biokh'.otrio modm , ("ircjulation ; En- 

Di>CKINK Mi.OllANlSMS. 

Srhellenp, John C. Diiector of Radio Research (lethed), Hell 
Telephone Lahoratones, Inc. Antknna (ai kiai.) ; (^oknkm rp- 
n.KCiTOK antf.nna: Yaoi antknna 

Sehl«‘i<hcr, Rihard L. Special Assistant to the Chef Engineer, 
North American Aviation, Lo‘‘ Angeles Division Airfkamk. 

Srhmerling, Dr. laiiiis. Research Atsoctale, Universal Oil Prod- 
ucts Company. Ai.kank; IIvurouarbo.s , Pi.troi.ki'M , serie.s 
of rc’latcHl at'tii les 

Sehenid, Piof. Rndi. University of Chicago Medical School. 
PORPIIVKIN. 

Schmidt, Dr. Paul W. As.sociate Professor of Physics, (’niversity 
of Missouri. (loi.i.isiON; C!onkkrvation of momimum; Vir- 
TOAi. WORK, FKiNOtP].E OF; sc'ries of related artieles 

Sehniidt-Nielsen, Dr. Bodil Mimi. Department of Zoology, Duke 
niversity. Urinary sy.stf.m (in part). 

Schmitt, Dr. Waldo LaSalle. Research Associate, Department of 
Zoology, V.S. National Museum, Smithsonian Institution 
CaURTACKA. 

Sehneirla, Dr. T. C. (hralor, Department of Antmul Behavior, 
American Museum of Natural History. Tn.stinc:tive BkiiAvioa. 

Schoenherr, Dr. Karl Ernest. Technical Director (retired), 
dromechanics Laboratory, David Taylor Model Basin, Wasri- 
ington, D.C. Cavitation. 

Schour^ Dean Isaac. College of Dentistry, University of Illinois. 
Tooth. 
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Sclvader, Prof. Franz. {Formerly) Department of Zoology. Duke 
Untvernty. Mitosis. 

Schrank, Dr. A. R, Department of Zoology, Ifniversiiy of Texas. 
Plant movements. 

Schroeder, ^Dr. Charlrs Arthur Department of Botany and Plant 
Btochemtstry, University of California, Los Angeles. Fruit 
(tree) ; articles on various tree fruits. 

Sclnibcrt, Dr. Jack. Division of Biological and Medical Research. 
Argonne National Laboratory. Beryilium. 

Schulc, John Joseph, Jr. Acting Direefor^ Marine Sciences De- 
partment, U.S. Naval Oceanographic Office. IIaloclink; Ship 
routing (in part); Texas towlr.s: 'I'hpumoclinp. 

Schutman, Dr. Janies Herlirrt. Chair of Matnials Science, l.^.S. 
Naval Research Laboratory. Ei.FOTROLUMiNu.soENOh; Lumi- 
nkscencr; other articles rm liiinineseenee and in theoretical 
physics (all cc»-authon»d). 

Sohutt, Dr. Hermann C’ Cvnsulttng Engineer. Furnace con- 
struction. 

Schwan, Harry '1*. Vice-President , //. H. Maynard and Company. 
Operator tkvinino; "Work standaruieatujn. 

Schweizer, Ernest President and Chief Engineer, Schweizer Air- 
craft Corporation. Glider; Sailplane. 

Scfjfield, Francis Technual Director, National Paint, V atnish 
and I.acquer Association Paint; Pic.mknt, Surfacl coaiing, 
series of related aiiielrs. 

Scott, Dr. J. AlleuL Extiawural Programs, National Institute for 
Allergy and hifeittous Di\euse\, ;V./ // DrooTOPiiYMoiDPA , 
DrACUNCM 0IDI:A : RuABDIASOIDLA ; 'rRlCHUROIDKA. 

Stoll, Dr John Edward, Jr. Professor of Aerospace Engineering, 
(fniverstfy of Virginia. Comprrasiiii r M-OW, Super-somc 
!• light. 

Sct>tt, Dr. John Paul. Research Professor in Psychologv% Bowling 
iheen Stale Vniversity Social animai.s. Sor:iAi, iiibRAKCuy. 

Scott, Dr. Richard .Albeit. Denver Federal Center. Fossil .sleds 
AND pruits. 

Scott, Prof Robert L. Professor of (Uiernistry, University of Cali- 
fornia at Los Angeles. Boiling poi.vt; Kquii.irhium, piia.sk; 
Skconi>«ori>lk tran.sition other artitlcs on physical chemistry. 

Scott, Dr. Rodeiic M. Vice-President and Coiporate Chief Stien- 
tist, Perkin-FAmer Corporation. Norwalk, Connecticut. Astro- 
nomical INSTKUMLNTS. 

ScalKir;?} Dr. Glenn T. Chairman, Atomic Energy Commission. 
Actinide elements; Transuranhlm elements. 

Sears, Pri>f. Paul Bigelow, professor emeritus of Conservation, 
Department of Biology, Yale University Postglacial vegeta- 
tion AND climate. 

Sebald, Joseph F. Senior Consulting Engineer, Advance Products 
Division, Worthington Corporation. Gondknser, vapor; 
Cooling tower; Steam jet ejector; series of related articles. 

Scchler, Dr. Ernest E. Professor of Aeronautics, California Insti- 
tute of I'echnology. Space technology; Space vehicle. 

Scefeldt, Fred C. Production Service Staff, Liquid Carbonic Di- 
vision, General Dynamics Corporation. Carbon dioxide. 

Seelye, E. £. {Formerly) Seelye Stevenson Value and Knecht, 
Consulting Engineers, New York. Airport enoineertno; Run- 
way, airport (both in part). 

Segri, Prof. Emilio. University of Csdifomia. Antimatter; 
Antineutron; Antiprotoh; Nucleon; Proton. 
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Seifrrt, Dr. WiKiam WaJfcher. Professor of Electrical Engineering; 
Assistant Dean of Engineering, Massachusetts Institute of Tech- 
nology. Analog gomputejc; Differential analyzer; Slide 

RULE. 

SFifTj Alvin. National Aeronautics and Space Adtmnistration, 
Ames Retearrh Center, Moffett Field, California. Ballistic 
RANG i:. 

5>citE, Prof. Firdrrirk. Chairman, Department of Physics, Univer- 
\ity of Illinou. Soi.id-statk physics. 

Sekrra, Pruf. Zcirnek. University of California, Los Angeles. 
Mktkoroiakjigm. optics: articles on varioits phenomena. 

Sclliy, Dr. (Jrcily Cannaii. Headmistress, Lenox School, New 
York. Integument (in part). 

Sell, llrin/. CeorR. Manager, Metah Repeal ch Section, Advanced 
Development Department, We\tinghouKe Electric Corporation, 
Lamp Division. IIeat rmjiation, series of related arlirles (all 
co-authoR'd). 

Sellars, Dr. John Randolph. Director, Aerosciences Laboratory, 
TRW Systems. AnRONAUTHiAL enginm-.rin(}: Aeronautics; 
Aerostatics : Fi.ioiit dynamics ; Fi.ight science. 

Seniiiies, Dr. Josephine. Research Psychologist, National Institute.^ 
of Mental Health. Aono.sia; Amne:.sia; Apiia.’»ia; Apraxia; 
Astkhko<;nosts. 

Serr, Pr»)f Kugene Frank, Jr. Pomologist, University of California 
at Davis. Nut crop iuti.turr; articles on v.'irif»iis nuts. 

Setlow, Prof Richard B. Piology Division, Oak Ridge National 
Ijaboratory. Ph^ siomkucai. action .spectra. 

Sriihold, Dr. Frank II. Dividon Manager, Space-Oenetal Corpo- 
ration. Antioxidant; Iniiibitor (chemical). 

Shapiro, llyniin. Assistant Director of Chemical Reseat ch. Ethyl 
Corporation. Lead (in part). 

Shar(>e, Dr. (1. F. Stewart. 083 ^ Monroe Street, Falls Church, 
Kir^miVi. Landsiidk: Maks wasting; olhei articles on geology. 

Sharv<*1!r, Dr. Eric George. Department of Botany and Plant 
Pathology, Purdue University. Fruit (trek) diseases (in 
part } . 

Shaw, Dr. Robert Alfred. Department of Chemistry, Rirkbeck 
College, University of London. Polymer, inorganic 

Shcaixl, Dr. Keith. Senior Research Officer, DivUion of Fisheries 
and Oceanography, Commonwealth Scientific and Industrial 
Reseatch Organization, Australia, Indian Ocean (in part). 

SheaR'r, Pn»f. J. IjOwen. Systems and Controls Laboratory, 
Pennsylvania State University, Magnetic amplifier; Servo- 
mechanlsm; Synchro. 

Sheffield, Dr. Fred D. Professor of Psychology, Yale University. 
Extrasensory perception (ESP). 

Shellenbci^r, Dr. John A. Department of Flour and Feed Mill- 
ing Industries, Kansas State University. Food manufacturing 
(in part) ; processing sections of various cereal grain articles. 

Shelton, Dr. Frank II. Research Scientist, Kaman Nuclear Di- 
vuion of Kaman Aircraft Corporation. Nuclear explosion 
(in part). 

Shepard, Pruf. Francis Parker. Seripps Institution of Oceanog- 
raphy, Vnioer.sity of California. Submarine canyon. 

Sheppard, Dr. Edith M. i^FRtor Lecturer m Zoology, University 
College of South Wales and Monmouthshire, Cardiff, Wales. 
Phreaticoidea. 



Sheppard, Prof P. A. ImperM CoUegt, London. England. Mf.- 
TFXtKOLocy (m part). 

Sherwp^, Robert S. Managrr of Engineering, Steam Turbine 
Dttnsion, Worthington Corporation. Maohineky: Mass pro- 
ductcon; Mpxhanical enoinkerino: Technoi-oov. 

Shiino, Dr. Prof. Suco M. Professor of Zoology, Faculty of Fish- 
cries, Prefectural University of Mte, Japan, CAieiooiDA; Epi- 

CARIDEA. 

Shirley, Prof. David Allen. Department of Chemistry, University 
of i'ennessee. Ketonk; articles on various ketones. 

Shiye, Prof. William. Department of Chemistry and the Clayton 
Foundation Biochemical Institute, University of Texas. En- 
zyme INIItSmON 

Shiiidman, Louis Director of Research, Rochester Gas and /elec- 
tric Corporation. Fuel isas. 

Shomon, Dr. Joseph James. Director, Nature Centers Division 
National Audubon Society. Wildiifk conservation. 

Shoop, Rue M. Vice-Piesident. Publicity, Multi-amp Eltitronic 
(U>rpotatton. Union. New Jersey. Ei kctric power systems 

Showaher, Albert Kenneth. Meteorologist, U.S. Weather Bureau. 
Wp.ATHP.R STATION 

Shr<‘v'e, Prof. R. Norfls. Professor emeritus of ('hernital Fngineer- 
ing, Puidue Univeisity. Nitration (in part): Unit 

PROCESSES. 

Shrink, Prof. Ro!>ert Rake.s. Professor and Chairman, Department 
of Geology and Geophysics, Massarhusetts Institute of Tech- 
nology. Earth soikncks. 

Shubik, Dr. Philippe. Division of tyiuology, Chicago Medical 
Schtiol. Oncoi.oo^. 

iShu-ster, Dr. Carl Nathaniel, Jr. Director, Northeast Research 
Center. I'.S. Public Health Service; Research Associate, Oiadu- 
ate School of Oceanography, (■^niversity of Rhode Island. 
XlPIlOSURA 

iSicKel, Pr<»f. neiijamin M. Department of Plngineering Pkystts, 
Cornell Universit} Mu:ro.scoim,, h.ectron (in pait). 

Siegfried, Prof. I.aiiranre JJ. Professor erneiitus of Graphic Arts 
and (.'hairman of Graphic A*ts Department, School of Journal- 
ism, Syracuse University. Printing. 

Siever, Prof. Raymond. Hoffman Laboratory, Harvard Univer- 
sity. Sedimentary rooks. Sedimentation (oeoeogv) ; seiies 
of articles on .si'diiiicntary rocks. 

Silliker, Dr. John H. Research Associate, St James Hospital, 
Chicago Heights. Illinois. Food poisoning, iiAtrrKKiAL; Food 

SPOILAGE. 

Silver, Edward A Professional Agricultural Kngineer. Aoricul* 
TURAl. son. AND CROP PRACTICES. 

Silver, Dr. Se)'mour David. Technical Director, U.S. Army 
Chemical Research and Deielopment Laboratories. Ciifmical 
warfare; Gas mask; Incendiary; Screening smoke. 

Simons, Dr. David G. Chief, Veterans Administration Research 
Physical Medicine and Rehahilitation. Space flight. 

Simons, Dr. Joseph H. University of Florida. Fluorine. 

Simonson, Dr. Roy W. Director, Soil Classification and Correla- 
tion Soil Survey, Soil Conservation Service, V.S. Department 
of Agriculture. Pedology; Soil (great soil oroufs) — in 
part. 

Simpson, Dr. F. J. Bacteriologist, National Research Council of 
Canada, Lactic acud. 
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Simpson^ Prof. Stephen G. Associate Profeswr of Analytical 
Chemistry, Massachusetts Institute of Technology. Balance 
(analytical); Gravimbtric analysis; Quantitative chemi- 
cal ANALYSIS. 

Sinclair, Dr. Donald B. President, General Radio Company. 
Electric towkr mra.surrmi'.nt (in part) : Electrical mea- 
surements (in part); Impedance measurements, hioh- 
prbquency; articles on elef trical instrumentation. 

Singer, S. F. Dean, Schotd of Environmental and Planetary Sci- 
ences, University of Miami. Space (in part). 

Singer, Dr. Stanley, Director, Al'HHNEX Research Associates. 
Propellant (in part). 

Sinnett, Chc.sier Maxim. Radio Corporation of America. 'I'ele- 
vtsioN RECKtVKR Hu part). 

Sinnott, Dr. Kdmund. Sterling Professor emeritus of Botany, 
Dean emeritus of the Graduate School, Yale UnivetMty Plant 

MORPlfOOEN'KMS. 

Siplc, Dr. Paul Allman. Scientific Advisor, I- S Atmy Research 
Office .A.ntarctica. 

Sipl<‘y, Dr. Louis Walton. Director. .Arnctuan Museum of Pho- 
tography. Printing pi.atl (in pari). 

Sisler, Dr. Harry Hall. Professor and (.huirman. Department of 
Chemistry, (University of Florida. Ammink; .\mmonta, Xitko- 

GKN. 

Sistrorn, William R. Assotinte Professor of Biology, Pnirenity of 
Orgeon. BAtirr.Ri.M. growth; Mwohagtekai i s. 

Siltig, Marshall Consultant. Alkali mltai.s; artictr^i on iiuH- 
vulual alkali metals 

Siitnvr, Di W. R. President, E.M.S (.'onsuft/ints. Ini'Raki'Pdi' 
tkgtor; PiKiTOuiooe ; Phototransirtok. 

Skaar, Dr (Ihristen. Professor, College of Eofe.sify, Sytatit\c 
(tniversity. Wood physigs. 

Skerrnan. Prtil Victor Uriii'c Darlington Professor of Murobtol- 
ogy and Head. Department of Baetetitdogy, I'nii'ersity of 
Queensland, Austtalta. Bacteria, taxonomy of; Sgiiizomy- 
CTTF.s; artii Ics on rclalcd taxiuiornic groups. 

Skrll, Pn>f. Philip S. Department of Chemistry, Pennsylvania 
State Vnwersity. Cahhon oompounijs, iiivalent. 

Skovholt, Dr. 0.srar. Fanner Director of Laboratory, Quality 
Bakeis of America Co-op, Inc. Food manufacturing (in 
part) . 

Siabaugh, Dr Wendell IE. Professor of Chemistry, Oregon State 
l^nineisity. Jntf.rkacr of phases; StJRFACh-ACTiVE ag» nt. 

Slater, Lloyd Edward Executive Director, Foundation for Instru- 
mentation Education and Research. Food enolnkeking (in 
part ) . 

Slaw.Hon, Prof. Chester Baker. Mineralogical Laboratory, Hnwer- 
sity of Michigan. Diamond; Gem, ma.nufactured. 

Slaynuiker, Fr.ink H. Engineering Specialist, Research Depart- 
ment, General Dynarnies/Rlectronics. Public address sys- 
tem; Sound ri, production systems, electricai,. 

Sleeper, Ruth. Director, School of Nursing and Nursing Service, 
Maiiackusetti General Hospital, Boston. Nursing. 

Slirhter, Dr. Charles Pence. Professor of Physics, University of 
Illinois. Magnetic relaxation; Magnetic resonance. 

Slichter, Prof. Louis B. Institute of Geophysics, University of 
California at Los Angeles. Earth deformations and vibra- 
tions; Barth tides. 
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Sloss, Prof. L. L- Bepatimeni of ideology, Northwestern I'nirer- 
stty, Evaporttr (salink). 

Smack, J(^n C. Assistant to General Sales Manager^ CurfiAt 
freight Corporation. Mktal inspection', ui.trasomo. 

Smith, C. Price. Director, Procos Research and Developtnrni 
Cahoratory, Radio (-orporatiofi of Aniefica. Kinfscopk. 

Smith, D. \V. E. A'aWfmn/ In^titute\ nf Ilrfillh. Amino ai’.ips | in 
part) : liisTiDiNK: Lysim . 

Smith, Prof. David Muitvn. Professor of Stlvicultun'. Yale I'm- 
versify School of I'ore\tty. SiLVir.ui.ruRh . 

Smith, Dr. P G. Walt»»ri. Dirertor, Jn\tttute of Marine Sucnce, 
Vniversity of Mtann. Ockanoorapiiy (in part). 

Smith, Fred W Senior /engineer. Wesierv I'nion Telegraph 
Company. Tm hTYPi writfr 

Smith, Dr. Guy D. Dhertor, S/u! Sunrey Im't ^tig^^tit^n\, St>iJ ('on- 
nervation Service. Son (in pail) 

Smith, Prof. H. T. U Head of Geology Drpartmen! , nntverMty 
i»f Ma\\fiehu\ett<i. Ai-ki.m eiioTOfmAPH 

Smith, Harlan J Prof* wot and ('hai>m(tn of ihe Departmeni of 
Astronomy, I'nii'crsity of Texa% Jui^ukr. 

Smith, Dr. ITatold II Department of Broiogv, Urookhu tn N<i- 
tionai iMhoratory. Mlndklism 

Smith, Pr<pf. Ilaiiy Professor of Mii tobloloi^^ , Tnrversity of 
Rtrtntngham , England /Vntiirax 

StiiilU, James PJettrir i-mgrrieeting, denetal Plleclru 

('.ompanr Ei i ctrui powj.r swBsTATinN 

Smith, F’n»l, K.iil l lrnh. Ps\rh>dogy Department, Tntvetsitv of 
Wisfonsiii. .Aui>K»Mi‘ik\ • DkaI'M'.ss. Ki-akino, Lovuni-.ss, 
PiTcni. 

Smith, Philip H. Contributing Edittrr, Socitty of 'ialornottve 
Engineers. Auio.Momi.i. ; AirroMcrrivn siisrKN-^ioN ; .\oto- 
MOTIVE \KJiiCLi’; series «»f related aitides 

Smith, Dr. R.i>moiKl Idoyd President, AUehigan Teihnological 
I'niversity. Zone bi.umno 

Sinythe, Di. William Ralph Prf*fe.ssot emeritus of Physics, Cali- 
fornia Institute of Tethnol >gv. Ki lotkom voni-th: raoiation. 
Maxwelj’s KQifATioNs, Wavk EQUATION, other artlclcs on 
cleetrumaunetir theory. 

Snell, Dr. Ailhur H.iwh-v. Assisfant Director, OaL Ridge 

iMboratory; Dirrdor, Therttionnclrai Project, Oak Ridge Na- 
tional Laboratory. Neutron: Nku-ikon, deiayku: Neutron 
c:ross section ; Nkutriin optic.s. 

Stieil, Prof. Esiitond K. Profes -a f*f lUtuhetuislry, Cniversit) uf 
California, Berkeley. Bio assay (in pari). 

Snell, Dr. I'led M. Professor of Biophy.\ics, School of Medicine, 
State University of New York at Buffalo Ofi-n svsti'MS, 

THERMODYNAMICS OF (HIOEOGY). 

SnodgrasK, Frank R. Scripps InstitPte of Oceanography, 
University of (Jalifotnia at La Jolla. Gcfan waves Gii 
part). 

Snudgrass, Dr. Robert E%aji.s. Eorrner Ifonorary Research As- 
sociate, Smithsonian Institution. Arthropoda, Onnc:iioi*hora. 

Snook, Dr. Theodore. Professor of Anatomy, University of North 
Dakota School of Medicine. Tonsil. 

Snyder, Dr. Thomas Elliott. Research Associate, U.S. National 
Museum, Smithsonian Institution. Isoptera. 
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Sodezberg, Adolph. Consulting Mining Engineer, Western Mining 
Divisions, Kennecoit Copper Corporation. Miming, op£N-gut 
OR pir. 

Sohon, Dr Harry. (Formerly) Moore School, University of 
Pennsylvania. [nductanuk measukkment; Phase-angle 
measurement: articles on electrical instrumentation. 

Solitare^ Dr. Gilbert ilemard. Department of Pathology, Yale 
University School of Medicine. Muscular system pihordkr.s. 

Sonenshein, N. Captain {retired), U.S. Navy. Ship, naval (in 
parr). 

Sonett, Dr. Charles P. National Aeronautics and Space Adminis- 
tration, Ames Research ('enter. Space probe. 

Souders, Dr. M<»U. Form ft Director of Oil Development. Shell 
Development Company. Fractionating column; Full oil; 
Petroleum products; other artales on petroleum (.lu^iniKtiy 

Spackniati, Dr. William. Department of Ceology, Pennsylvania 
State Universtly. Coal paleodotanv. 

Spangi'nberg, Dr. Karl Rudolph. Former Senior Consulting 
Scientist, Research and Engineering, Lockheed Missiles and 
Space Company. Diode, vacuum, Pentode, vacuum; Triouk, 
vacuum; Vacuum ti’be: articles on other electronic tubes. 

Spcdding, Dr. Frank Harold. Professor of Chemistry, Physics, 
and Metallurgy and Dircrlor, Institute for Atomic Research, 
Iowa State Ihiiversity; Director, Ames Labotaloty of the 
Atomic Energy Commis'^ion. Rark-karth li.ements; articles 
on various rare-earth elements. 

Spencer, Dr. John Framis 'Hicodoic. Senior Reseatch Officer 
( Microbiologist ) , P'ngineertng and Process Devehtpment Section, 
National Research CounciV, Canada. Acktonk-hiitanol ker- 
mentation: AcKXONr.-rTHANoi. fermentation. 

Spey<*r, Dr. Joseph F. Cold Spring Harbor J,ahoTntory of (Quanti- 
tative Biology. Rihonucjleic acii>. 

Spiiidt, Dr. Roderick S. (iulf Research and Develo^ient Com- 
pany. BUKNl.NO VELOCITY MEASUREMENT ; CiOMBU.sTION WAVE 
MKAHUKKMENT. SpECTROSCOPY OF COMllUHTION. 

Spink, Dr. We.slcy Williutii. Professor of Medicine, University of 
Minnesota School of Medicine. Brucfli.o.sis. 

Spitirad, Di. Bernanl I. Division Direciot, Rcacloi P'ngtneeung 
Division, Argonne National Laboratoiy. Nucleonics; Re- 
actor pji\sic»: Thermal neutrons. 

Sprague, Dr. George FrtNictuk. Crops Research Division, Agn- 
tultuinl Research Servile, U.S. Depailmeni of Agriculture. 
Brei'Dino (plant). 

Spiague, Prof Ihiward B. Head, Agronomy Department, Pennsyl 
vania Slate University. Gkas.s chops (in part); articlr.s on 
various grasses. 

Spratt, Di. Nelson I'rjicy. Chairman, Department of Zoology, 
University of Minnesota. Fetal membrane; Ga.strulation ; 
Germ layers; articles on other fetal membranes. 

Sprenkle, Raymond K. Director of Education (retired), Bailey 
Meter Company. Orifice, Venturi tube. 

Spurr, Prof. Stephen H School of Natural Resources, University 
of Michigan. Ecology, applied; Forest kcolooy; Forest 

MAPPINO. 

Squire, Prof. Charles Francis. Associate Dean of Science, Agri- 
cultural and Mechanical College of Texas. Absolute zero; 
Low-temperature physics. 

Srb, Prof. Adrian Morris. Division of Biological Sciences, Cornell 
University. Dominance, recessiveness, blending. 



St^ie, Dr. William C. {Formerly) Maloney Clinic^ University of 
Pennsylvanta. Ltpid metabolism. 

Stahnk^ Dr. Herbert l^udwif^. Director, Poisonour Animah He" 
search Laboratory; Professor of Zoology, Arizona State Uni- 
versify. Sgorpionida. 

St^man, Dr. E C. Professor emeritus. University of Minnesota. 
Plant disease; Plant nisKAsi* control (both in part). 

Standiford, Feriis Charles, Jr. L. Badger Associates, Inc., 
Consulting Engineers. (Wapor \tor. 

Stansbury, Dr. Harry Adams, Jr. Reseatch Chemist, l^nton Car- 
bide Corporation, Olefins Division. A<:hTAi.UKH^*i>E ; Aldf- 
uype; Bknzaij;>ehyde j Formaldepiyui;.. 

Stapleton, Dr. G«*ors;c Kdwaid. Research Biologist, Biology 
Dii;i.ftoR, Oak Ridge Rational Laboratory. R^nlAl‘l(>^ micro- 
HIOI.OCV. 

Stare, Prof. Fredrick J Department of Kattitron. Harvard Vm- 
versity. Nutrition. 

Starr, Ktigcne CJ. Consulting Rngtneer, Bt}nnevtlle P<nvei Admin- 
istration. Ei.vctric powlh transmission. 

Stearie, Dr. K. W. R. Former President, Rational Hesearth 
Council of Canada Frkf radicm. 

Stei>bins, Prof. Cl. Lcdyard. Department of Cenefies, College of 
Agriculture. I'niversiiy of California at Davis. Pla.nt . voi u- 

TION. 

Steele, Dr. John LJmdon. Teihnual Offuet, Soil Survey, Fond 
and .igrirultural Orgamzatron of the I’niled Ratiorrs, Htitish 
(iuiana. Son. (orkat son. (.roups) in part. 

SteenrfKl, Prof. Norman Earl. Professttr of Mathemaitcs. Prime- 
Ion Cnivetsifv Firkr iittMUF. 

St('gu(*ida, Piof F. R Prnfrwor of Physiology, I'niversity of Illi- 
nois Dici-.stivI' systi m (in paii ). 

Slehle, Prol Philip MeI.ellati Professor of Physns, Viwersity of 
Pittsburgh. (Ianomcm. irassForm.vtions : 11amii,to.\'s kqua- 
TioN.s OF motion; IjaGranol's FQUATioss: other artides on 
( lasdeal iiieehani(.H 

SleinlxTt;, Prof. Arthur (r Deptirlment of Biology, Wesltm Re- 
serve I'ntueisi/y. Human c.knktic.s (in pari). 

Steinherg, Dr. Daniel. Chief, Luboratory of Metabolism, Rational 
Heart Institute Protki.n ; a.tu'les on various pititei i.s. 

Steinberg, Dr. Ellis Philip. Senior Chemist, Argonne Rational 
Laboratory. Nucllar (.ulmistry. 

Sieincrt, Emil F Arc Welding Division, H'estwghonse Fiettrie 
Corporation. Arc wkldino. 

Stcinhans, Pmf. Edward A. Dvxn of Biological Sciences, Univer- 
sity of California. Inrkct .’.ontrol, uiolooigal. Insect 

PATIIOLOOV. 

Stephen, Dr. A. G. Fortner Keeper, Natural History Department, 
Royal Scottish Museum, Edinburgh, Scotland. Echiuroidka; 
PRIAPUT.IDA. 

Stephens, Dr. Charle.i R. Associate Director, Chemical Research 
and Development, Charles Pfizer and Company. Oxytktra- 

GYCLINE. 

Stephenson, Prof, Richard M. University of Connecticut. I»o- 
TOPF. separation (STABLE ISOTOPES). 

Stepniewski, Wicslaw Zenon. Director of Advanced Re.seatch, 
Vertol Division, Boeing Airplane Company. Convertiplane. 

SteiKis, Dr. C. G. Chief, (fpper Atmosphere Physics Laboratory, 
AFCRL. Aeronomy. 



UCXXVIlf Coilfribulon 


Stem, Prof. Herbert. Department of Biology, University of Ca/i- 
fornia. La Jolla. Crll protoplast. 

Stern, Joseph A. Space Ditfision, Boeing Company Food man- 
OFACTURi.NO (in part). 

Sterner, Dr. John. Vice-Fresideni. Cordts Corporation. Launch* 
I.NU FAD COMPI.r.X. 

Stevens, John K Director, Design F.ngineering Research and Ad- 
vanced Development Division, AVCO Corporation. Landing 

CKAK. 

St«»vensnii, Dr Robert E. Bureau of Comtnercial Fisheries, Bio- 
logical Laboratory, Oalveston. K.stuakine ocfanoorai>iiy (in 
pan). 

Stewart, Dr. David B. lt.S. Geological Suivey Silicate phase 

H<2t*ll.lllKIA. 

Stewart, Dr. Cinuc Anne. Ptofewor emeritus of Geology. De- 
vonian. 

Stewart, Di John Wcstcott. Deparlmeni of Phyncs, (University 
of Virginia. Dimensional analysis , Ki.kcikicai. .standahd.s; 
Kkfkacixon.s of w.Wh.s: series of artieles on elerlririty. 

SU'wart, Prof. Wilson Nirhols. Department of Botany, Univetsity 
of JllinoiS C^UAL UAJ.l.s; PTERIlK>.SPrKMAI%. 

Stiles, Dr. R, Martin. Profe.\.sor, Department of Chemistry, I'ni- 
versily of Michigan. 'rHOPOi.oNE, 

.Stillwell, Dr. G. Keith. Mayo Clime; Mayo Gtaduale School of 
Medicine, University of Minnesota Theumotiikkapy (in 
part). 

Stilton, Prof. Ruben Aitbiir Direttor, Mnsenrn of Paleontology, 
University of Cahfomia, Beikeley. Mammalia ros.sii.s. aitu'le.<> 
on relat<'ij fossil i^roups. 

Storckeler, Dr. J. Jl. Lake States Forest K.xpefiment Station, L’ni- 
oerdty Farm, Si Paul, Minnesota. Forest skeimm; anu 

PLAN ITNO. 

Stokes, Pntf. J. L. Department of Bacteiiology and Public Health, 
WaKhingttm State Univeruty. Bac:tp.riai nutrition. 

Stoiiiiiiel, Prof. Henry M. Harvard I'niversity, Gulf strfam 

Stone, Dr. Kenneth (1. Professor of Chemistry, Mithigan State 
University. Organic ^uantitativi: analysis; Rkagknt 
ciikMicAi.s; Stgicuiomktry; other articles on analytical chem- 
istry. 

Stone, Prol. Letm StansheUl. Bronson Professor of Comparative 
Anatomy, Yale Hnioernty. Bi maviok, ontogenv' ok; E\l; 
Nervuu.s sY.viLM (all in part). 

Stoich, Dr. Hour}' Herman. Former Assistant Professor of Chem- 
istry, New York I'niverniy. Goal ciikmic.\ls; Coal (;asifi< 
cation; Fischkr-Tkopsch procf..s.s; related articles on chem- 
ical engiiK'ciing. 

Storer, Prof. Tracy F. Professor emeritus of Zoology, Department 
of Zoology, UriioersUy of California at Davis. Series of articles 
on various topics in zoology. 

Stotz, Pitif. Rimer IT. Univernty of Rochester School of Medi- 
cine and Dentistry. Ovtochrome. 

Stouteineyer, Prof. Vernon T. Chairman, Department of Agricul- 
tural Sciences, University of California at Los Angeles. Orna- 
mental plants (in part). 

Stover, Prof. Harold Earl. Professor and Extension Agricultural 
Engineer, Kansas State University. Rural sanitation. 

Strachan, Dr. Isles. Lecturer in Geology, University of Birming- 
ham, England. Graptolitiiina. 



Strain, Dr, ^Harold H. iS'rnior Chemist, Argonne National Labo- 
ratory. Carotenoid; Chromatoqraphy. 

Strandbcrs, Prof. Maltom W. P. Ptofessot of Physics. Mastachu- 
setts Institute of P echnology. Microwave spectroscopy. 

Strandtmann, Prof. Russell William. Texas Technological Col- 
lege. Mrsostiomata (in part). 

Straiiks, Prof. Donald Richard. Professor of Inorganic Cfn mi\try. 
Department of Physical and Inorganic Chemistry, t'niversity 
of Adelaide, South Australia. Radiociikmistry. 

Straus, Dr. Reuben. Director of I.ahoiatories and Neseatch, Saint 
Joseph Hospital, Burbank, California. Clinical rAxiioLooy. 

Strausbaugh, Dr. P. D. Professor erneritm of Botany, West 
Virginia Hniversitv. Metachylamydi af. . Tkiurtdai i.s : series 
t>f articles on plant taxonomy. 

Sirayer, Oeoigr Martin. Executive Vit c-President and Set letarv- 
Trea\uret , American Soybean As\ociation. E.xecutwe Dnector, 
Soybean Couneil of America, Inc So^iika.n (in pait). 

Streeter, Prof. Victor L. Umversity of Michigan. i'LUto mi.- 
CHAMCs; Pii»F. Pi.ow , SoORCK FLOW; Other articles on Iluid 
mechanics. 

Strut k, CUifTord Consulting Editoi. *Air Conditioning, Heating 
and V entilating.^ Di'okf.k-i>a\ 

Stroke, Dr Cieoige W. I'niveiMty of Michigan Doi'PI.pk kf- 
FiCT, Lioht. 

Stuart, Dr. Kdward G, Associate Piofessor of Pathology, 

date Dean of Aleduine, Dircdnr of Institute of Hiologu.at Sci- 
ences, MVf/ Virginia I'niveisity Sciics f)f aititk's on jnal<»niy 
and on human pathology. 

Stuart, Prof. L. C. Department of y.oology, t ’niveistly of Aheh- 
igan. Zoot.i.ooKAPiiic kloion, Zoot:K<»OKAPJiv. 

Stuart, William 'V. F.ditni, 'Flectiiral Conslruehon and Alainte- 
nance,’ AfeCinw-Hill Publishing Compony. (ioNDur »oh, i i rc- 
TKic:; CloNNKCTOK, Ki.Kt:TKit:; VViRiNo (i i.KiiTRic) . oilier aiti- 
cles <»n electric circuits 

Stuiiiin, Prof. Kiwin (.Jhailc.s. Department of Geology and Aliner- 
alogy and Museum of Paleontology, t’niversity of Michigan. 
Ru<;o.sa; ’I’AnuLATA 

Stiinkard, Dr. Horace Wesley Ilesearth Assoriale, Iiiveitebrnle 
Zoology, American Aiuseum of Natural History. PARAMToi.tM»\. 

Stuxxc'S, Frank Caleb. President, Pennsylvania Diilling Company, 
President, Foundation .■issonates. Ini ; Piesident, Lake Drilling 
Company; Pre.xident, Triangle Pump and Supply Company. 
Boring and drilling, mivlral: Cork DRii.L[Nt:; Wlli. i.cm;- 
OtNO (mineral). 

Sturtevaril, Prt»f. Alfred H. 'i ho mas Hunt Morgan Professor 
emeritus of Biology, California Institute of Technology. Gene: 
Gf.np.ticb. 

Stiirtev.int, CJoorge Rodger. Manager {retired). Engineering, 
Meter Department, General Electric Company. F.i.rt'.TRic ln- 
EKOY MKASUHF.MhNT ; WaTT-HOUR MKTKR. 

Sucss, Prt>f. Ilans R. {fniuersity of California at La Jolla. Ri.k- 
MF.NTB (cosmic ABUNDANCE). 

Sully, Dr. Arthui H. Director of Research and Development, En- 
glish Steel Corporation Ltd., Sheffield, England. Manganrsk. 

Summerbell, Robert K. Former Professor of Chemistry, North- 
western i/niversity. Dioxanf; Ether; Ethyi.lne oxide. 

Summers, Dr. Thomas Eugene. Agricultural Research Service, 
Crop.T Research Division, U.S. Department of Agriculture. 
Abaca; Jute (in part); Ramie (in part) ; Sisal. 



Suomi Dr VemrrS. 0/ A/r/r 0 rii/ff£r. Dlt/i'e’rjr^ 0/ 

H't'tconsin. MureoKOLOOtcAL iKsT/tuitE.yTATio.v; other articles 

€>n met<*cjrc»/<*j^u*a/ irwlriunr/ifatjon. 

Siiter, T>t. Hans H. ’f^xaco, Calgary^ Canada. Mvd volcano. 


SiftherJanrI, J. R Large Power Transformer Engineering, Gen- 
era! Electric Company. AuTOTRANSPORMEit ; Transformer 
( in part). 

Silicon^ Of'oriff P. Chief Scientist, Advanced Research Projects 
Agency, U S. Department of Defense. Interpt-anetarv pro- 
pui.sios ; Rcm:kkt; Rocket engine; Rocket staoino. 

Swanson, Prof. CJarl P. Department of Biology, Johns Hopkins 
Univcr\itY. Chkomo.somf. theory ok hkkkuity: Mkiosis : 
Raoiation c:yToix><)Y; Syngamv. 


SwaiiKori, Dr. ('arroll Arihitr. Professot of Botany. Ohio State 
University. Pi.ant tkansi.ocation (orcsanig solutes). 

Swfrn, J>r. Daniel. Professor of Chemistry. Temple (University 
1 nK«>XVI.ATK>N KLACTION. 


Switzrr, Dr. Chairman, Department of Mineral Sciences, 

Division of Mineralogy and Petrology, Smithsonian Institution. 
(*ai.i<:he: Nitkr : Nitrate mi.nkrais; Sooa niter. 

Sylv«*sli*r, Or. John CJarl. Research Specialist. Infer ttous Disease. 
Abbott Laboratories. Fiimagillin 


'Tabor, Paul. Sid! ('tniscrvafion Seiviee, l*.S. Department of Ag- 
riculture {retired). C^owpea (in part), Kui>zu: I^fgume for- 
AcjF.s ; T^f.spf.ui.za; Lupine. 

'TaKPr, Pnjf, Morris. Department of Bacteriology and huTnuntil- 
ogy, P2mory University. Virulkncf.. 

Tait, Dr. John Barclay (Oceanographer, Marine Lahoratoty, De- 
partment of Agiicultuie and Fisheries for Scotland. SToktii 
Ska. 

’Taiifi', Pri»f. K. Y, {Formerly) Department of Fler tncal Engi- 
neering, Ohio State University. Coupleo circuits, Ni iw'ouk 
TH i-OR\, electrical: other article.s on oloctnr cipiMiits. 

'Tanner, Dr. Fred W., Jr. Research Riorhemist, (.'harles Pfizei 
and Company, Inc. Oarjiomycin. 

'Tarljoiix, Prof. Joseph G. {Formerly) Electriral Engineering De- 
partment , (University of Michigan. Rei.ay. 

'Tattcrsall, Dr. Olive Soldcn. Research 'AoologUt, Ilayling Island. 
England. Mysidacf.a. 

Tauhe, Prof. J-Icnry. Department of Chemistry, Stanford I'niver- 
sity. <)XJI>\lI 0 N-RF.DtK:T 10 N. 

'Taul>er, Dr. Michatd E Research •S*ciVnG’»^, .Ames Research (Cen- 
ter. iV<i/tona/ Aeronautics and Space Administration. Reentry 

'Taylor, Prof. An^ns Elli-s. Professor of Mathematics, Vniver.sity 
of Cahftrrnia, I^os Angeles. Calculus, lUFi-'rRLNTiAL .vnu i.n- 
Tl*<iRAI.; DiFFERl.NTIATlON ; PARAMETRIC EQUATION; PARTIAL 
1>IVFI KENTIATION. 

T*ayK»r, Dr. C'tordon S. Tobacco Laboratory, Connecticut Agricul- 
tural Experiment Station. 'Tobacco (in part). 

Taylor, Prof. J. Herbert, Institute of Molecular Biophysics, 
Florida State University. Autoradiography; Historadiouka> 
i*hy; Nuclear radiation (biology) — in parr. 

Tedford, Dr. Richard Hall. Assistant Professor of Geology, De- 
partment of Geological Sciences, University of CaTtfornia, 
Riverside. Carnivora fossils: Perihsodactvla fossils; 
articles r>n related fossil groups. 

Telcki, Prof. Geza. Professor of Geology, George Washington 
University. Kurope. 

Tenney, Dr. Oerold H. Los Alamos Scientific Laboratory, New 
Mexico. Radkoorapky op metals. 



Thalmann, Prof. Dr. Hans Ernst. Visiting Professor of Paleontol- 
ogy, Stanford University {and Univeisity of ChUe). Foraui- 

NTFERA FOSSILS. 

Thoma, Dr. Richard William. Squibb Inrtitute for Medical Re- 
search, Steroid (in part). 

Klliolt, Jr. Re-search Chemist, Oak Ridge National 
Laboratory, Fuskd-.salt pha.se equilibria (in part). 

XhcHnas^ Dr, hlorgan David. Associate Ptofessor of (reography. 
University of Washington. Mineral resources conserva- 
tion. 

Thompson, Prof. Ccrald Liilhcr. Ptofessor of Applied Matke- 
rnaticw and Industrial Administrati/tn, Graduate School of In- 
dustrial Adrnimstration, Carnegie Institute of Technology. 
Game theory. 

Thompson, Dr. M. L. Principal Getdoght, Illinois State Geo- 
logical Survey. Fuki!i inidaf. 

Thompson, Dr. Stanley Gerald. Senior Staff Member, Lawrence 
Radiation Laboratory, University of California. Bp.rkklium; 
Cai.ifounium : Einstf.imum: Fehmium; Mkndeli vium. 

Thomsen, Dr. John S. Physics Department, Johns Hopkins Uni- 
versily Atomk' oonst^nt.s. X-umt (l>oth in part) 

Thoin.ion, Dr. Harry C. Fortner Ordnance Historian, G.S. 
Depattmenf of the Army. .Armami nt, army. 

Thomson, Prof. Robb Milton. DepattwenU of Metallurgy and 
Phyncs, University of Illinois. Alio^ .•structures; Crystal 

1>KFKCT.S, (rRAlN HOU .NOAKIhS (M I TM.I.UROY ) ; TWINNINO 
(r.KY.STALI.CKSRAI'H\ ). 

Thorne, Pr<»f. Gerald. Professor of Plant Pathology and Zoology, 
University of IVisconnn. Dorvi aimoidiia. 

Thurston, Dr. II. Ihivid. Rockefeller Ftnindatton, Bogtda, Co- 
lumbia. Plant uishA.sE control; Potato, Irish (both in 
part). 

'rhwaitos, Frodrik 'rurvillc. Assistant Professor einentns. Depart- 
ment of Geology, Univernty of Wist onsin. fiiAciATEi) tfrra.nk; 
articles on various glaciated fi»'inatit>ns. 

l’ikof.sky, Dr. Roiia!<' ShcrwiK>d. Speech CViwic, Mental Health 
Research Institute. Center for Language and Language Be- 
havior, (•mverstty of Michigan. Spf.ecii (in part). 

Tilton, Dr. George Robeil. Department of Geology, Umrerirty of 
California, Sau^a Barbara. Leao i.v)Toj*i.s, (•i.ociif.mi.'^<tky 

Tippo, Dr. Oswald. Prm»<>.ct, Univeraty of Massachusetts. Stfxb; 
Wood ^ anatomy am> ii>i niification). 

Tobias, Prof. Julian Moms. {Formerly) Department of Physiol- 
ogy, University of ('hicago. Biopori .ntial.s and rlectro- 
PHiSIOLOGV; Ei.kctrodiaono.sis ; Ellctrothbrapy. 

Toensing, Dr. Clarence H. Alleghany Ludlutn Steel Company, 
Inc. Tuno.nte.n. 

Toland, Dr. William G. Chevron Chemical Company. Oxida- 
tion PROCESS. 

Tompkins, Prof. Charles B. Department of Mathematics, Univer- 
sity of California at Los Angeles. C-alculus of variations. 

Torrey, Dr. Theodore W. Department of Zoology, Indiana Uni- 
versity. Urinary system (in part). 

Townes, Prof. Charles Hard. Massachusetts Institute of Tech- 
nology. Maser. 

Tracy, Dr. Paul Hubert. Professor emeritus. University of Illinois. 
Casein; Ckee.se (in part); Ice cream (in part); Milk (in 
part) ; Rennin. 

Trauberman, t«onard. Associate Editor, *Food Engineering.* 

Food bnoinbbrino (in part). 
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Treffcrs, Pn»f. H<’nry P. Professor of Microbiology, Yale Univer- 
sity. Immunity; Skin test; series of articles on immunology. 

Treyhal, Dr, Robert E. Professor of Chemical ICngineering, New 
York University. Solvent i-jctkagtion. 

'I'nHist, Pnif. l^urens. Professor and Head (retired). Department 
of Naval Architecture and Maiine Engineering, Massachusetts 
Institute of Technology. Propexxek> marine. 

'J’rowbridge, Dr. Arthur Carictrm. Professor emeritus of Geology, 
State University of Iowa, (Ioa.stal plain. 

Robert (J. Captain, (J.S. Navy {reliie.d) : Aeroset-General 
General Corporation. Astronautflm. K^(JJ.NKl•.Kl^o ; A.stro- 
NAirTio.s; Mis.sijk. 

'I'nimp, Pn»f. J<»hu GcurKe. Massachusetts Institute of Technol- 
ogy ] MPUl.Mi ORNKKATOK. 

'rriix.Tl, Dr. John f». Dean of Plngineering, Polyteiknic Institute 
of HrooKlyn. oop control .'jYstlm; Tklf.mlterincj ; 

ai'ti< les on othrr lotilioi systerii.s. 

Tsii<hiyu, Pic»f. Jlenry M. Department of Chemical Engineering, 
University of Minnesota. Dlxtkan. 

'I’urk, James I.. Associate Division Leader, Los Alamos Scientific 
Laboiatitry. Sew Mexico. Pinch i,h«k:t. 

Turkey, Dr. Harold Bradford Professor emeritus, Depaitrnent 
of Uoilicnlture, Michigan State Umveruty. Series of articles 
on saiioiis edible rriills 

'I’lilly, Di. John P. Pacific Oceanographic Group, Ftslienes Re- 
seaich Hoard of Canada Arctic Oc.l\n, Nor'iiiwl.st pa.s- 
SMSL. 

'ruiekiaii, J>r Karl K. Professor of Getdogy. Yale I niveisity. 
Kli.MLNTS ((ihOCIILMICAI. OLS'I Kill UTION ) . 

Tuinbid), Dr. David. Harvard University, (.;k\.srAi. (;Kou-iu 
iither artn le.s <»n <'ry.stalloKraphy 

'ruiiKT, Piof. C. Donnell. Professor of Biology, Duquesne ( nt- 
versity. Phy.siolcig>' .section on each <tf the endotrine Rlands. 

'I’urnei, Dr. (ilhatli'S VVe.sley. Professor of Dairy Husbandly, Uni- 
versity of Altssouri 1jAc;tat!on; Mastmsry i'.ianp. 

Turner, Prof. C.lessoii N. Professoi of Agricultural Engineering, 
Cornell University. Rural iu.i-ctkii'Icatio.n. 

Turner, Dean Lewis. (Eormerly) Utah State Universitv. 

I AND I 0.\M UV.VriON 

'ruriier, Dr. Kit hard J. Technical Diredi r, American (.yanamid 
Company. Foi.ic Aoin (in part). 

Turner, Dr, Thotiia.s B. Johns Hopkins University School of 
Medmne. Spirociii-tk; SYi*iiu.ii»; articles on various .spine 
(hcl.d mtection.s. 

I'urnwald, Wolfgang, (h'onnerly) Nordberg Manufacturing Chon- 
pany. Steam; Stkam knoine. 

Tuleur, Piof Fran/ B. Department of Pingineering and Applied 
Science, Yale University. Vibrator. 

Tuttle, Alan II. Design Engineer, Worthington Corporation. 
Lathe; Machimno operations; Woouwokking; articles on 
various luachiniug operations. 

Tuttle, Dr. W. Norii.s. General Radio Company. Current 
MEA. sUKEMENT (ill part); Dioital voi.tmeter; V'acuum-tubk 
voltmeter, V'oltaoe measurement (in part). 

'I’yler, Pro!. Albert. Division of Biology, California Institute of 
Technology. Reproduction, animal; scries of related artiUe.s. 

Tyler, Ivan 1.. Research Counselor (retired). Research and De- 
velopment Laboratories, Portland Cement Association. Grout; 
G unite. 



Tyler, John £. Scripps Institution of Oceanography, Cniversity 
of California. Sea water (in part). 

Uchida, Dr. Tohru. Professor of Zoology^ Hokkaido Vnwersity, 
Japan. Scvphozoa; articles oii related taxonomic groups. 

Udy, Dr. Marvin J. {Formerly) Strategic~Vdy pTOces-^ei^ Inc.. 
Engineers. Chromium. 

Underwood, Prof, jbenton J. Noithwcstein I'niversity. Vi.huai 

I. EARNING. 

Upton, Dr. Arthur (laniicld. Biology Division, Oak Hidge No- 
tional Laboratory. RaPIATION INJUR\ (iuolckin). 

Usinger, Prof. Robert Leslie. Dividon of Entvmtditgv and Aca- 
rologr. ('nifeidty of Californio, Herkclcy Hkmd'TI-ka 

Valleau, Dr William Doniey. Di%twgui\hed ^fufewot <•/ Plant 
Pathology, University of Kentucky. Tohauou (in parti 

VaUtMitync, Prof Joliii R Prnfe\ or of Hfobtgy, (’ornell Uniiet- 
\ity. Iho.SEHERE, lilO.SPHhKh, «UO( ill KMIM RY Ot'. 

Van Allen, Di. J. .\. hnivenily of Iowa. Van .Ai i ».\piatios. 

Vim .\ndel, l)r 'rjceid llendiik Scrippx Institution of Oceanog- 
raphy, I’niveidty of California. Di.i.ta fin pari ‘ . Ukwy 
MiM-.KAi.s, Marine sepimenik On puit). 

\'an (^iiiipenlioul, Prof. ErneM L PiofeKutr of Anatomy. llt\tnl- 
•igv, Ewhivoltigy, /’iifi'e/w7r r»/ Louvain School of Medutn*’, 
Helgiunt P.ANt.Ri.As (in pait). 

van de Kainp, Dr Peter Piofaun o/ Oitecior. 

Spioul Obsfivutoiy, Swaithmorc (’olfcge .'\.stromi-tr> , 
PaR.VI l.AX (A^THO^UM\^ 

Win Doiii, Dt. Willi.iin C» Stitpp\ Insttt niton of Ot vanogiaph^'. 
I'niver^tiY of ('aUfonito 'J’sitNAMi. 

\'aii Dyke, Prol. Jolin llowanl. Ptofewor of Anatomy. Hahne- 
mann Mtdital College. Ui.TiMonRANoniAL hodii.s. 

\'an Klc<*l, Dr D. S Head, Depaifment of fiofany. l't•ll•n\tty 
of iit'oigia CoRTix, i'Jant; Knoophimis , Ilvpfmi'UMis. 

V'an Niel, Di. Coinelis B H*’7Z\ietn Profewor enietitu\ of Hiol<*gy, 
Hopkins Marine Si'dion of Slonfoid Uniienift Bacterioi - 

0(;Y . pEKME.NTAllON : MlCtKOltlol.OOS , HlLOlXJKAI.TKktlNF 

\'an Rl>kc, Di. 1>onaId Dexter Itrookfuwen National Lahorntoty 

BlUCMEMfSTKY 

Win Wa/ei, Dr. John R. Seniot Scientist and Rcseatch Dnertor, 
Monsanto Company. Phoshiokus. 

\’an Winkle, Piof. Quentin. Department of ('hetnuliy. Ohio 
State University. Dialysis; Ki.ki crokinetk: i-iif nomkna ; 
i)thcr aiticles on ci>Uoidal chcniiMry. 

Vandor Wide, Pn>f Wallace F- kta^sachusetts Institute of Tcth- 

nology. Civ IIERNETICS. 

Vanderzee, Pmf. Cecil E. Department of Cheinistiy. Untnersity 
of Nebraska. CiouNTERouRRENx mas-s-tkan-sfcw oceration ; 
Equilibrium, umkmical. 

Vanick, James S Consultant, Foundry-Castings. CJa.st iro.n. 

Varner, Prof. Joseph E. Miehigan State University- Atomic En- 
ergy Commission Plant Research Labtiratory. Pi ant metab- 
olism. 

Vaughan, Dr. Edward Kemp. Department of Botany and Plant 
Pathology, Oregon State College. Currant; RAsrnKRRV (both 
in part). 

Vaughan, Virginius N., Jr. Data and Teletypewriter Planning 
Engineer, American Telephone and Telegraph Company. 
Data communications; Teleoraphy (in part); Teletype- 
setter; Teletypewriter exchange (TWX) service. 
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Vaughan^ Prof. Wyman RIstine. Department of Chemistry, Uni- 
versity of Michigan. Isomerism, molecular; Optical activ- 
ity; Stkrbockemistry; other articles on stereochemistry. 

Vclick, Prof. Sidney Frcdcrirk. Department of BiologiceU Chem- 
istry, University of Utah College of Medicine. Bioix>oical 

OXIDATION. 

Ver Wiebe, Prof. Walter A. Former Professor of Petroleum GeoU 
ogy, Vniver\ity of Wichita. Natural oas. 

Vernon, Kdward M. Manager. Weather Analysis and Prediction 
Division, U.S. Weather Bureau. Weather (forecasting and 
FRbMicTiON)- in part. 

Verwey, Dr. W. F. Professor and Chairman, Department of 
Microbiology, University of Texas Medical Branch. Biolooi- 
CAL.s; articles on infections caused by hemophilic bacteria. 

Vesper, Dr. Harold Gould. Chemist, Shell Development Com- 
pany. Petrochemical (in part). 

Vestal, Prof. Paul A. Rollins College. Series of taxonomic articles 
on lower plant groups. 

Vestine, Dr. Ernest Harry. Rand Corporation. Akronomy. 

Vestling, Dr. Carl S. Professor and Head of Depaitmenl of Bio- 
chemistry, University of Iowa. Eneroy metaboiism 

Vid«>ne, Dr. Romeo Albert. Assistant Professor, Department of 
Pathology, Yale University School of Medicine. (IiRctiLATiON 
dlsokdere; articles on various circulation disordris. 

Vieiheller, Prof Frank. Extension Uoiticultuiist (retired). 

Professor of Horticulture, University of Maryland. Horticul- 
tural CROP.S. 

Vincent, Sydney Arihibald. Consulting Naval Aichiteit. Snip, 

MKRCIIA.NT. 

Vine, .Allyn (!. Physical Occanogtapher, Hole Oceano- 

graphic Institution. BATIlYTlfhRMOORAI'H , OCKAN CURRENTS 
(in part) ; Ska water (in ]>art). 

N’ishniar, Dr. Wolf. Department of Biology, University of Ro- 
chester, TlIlOaACTERlACr-.AE. ^ 

Voigt, Dr. G. K. Professor of Forest Soils, School of Forestry, 
Yale Universit). Forest soil; Forest tree nursery man- 
agement. 

Vokac, Clharles W. Manager, Metallurgical Equipment Division, 
Whiting Corporation. Arc heating. 

V'olk, Prof. Wesley A Department of Microbiology, I'niversity 
of FiVgiwia School of Medicine. Bacterial ooen/.yme; Bac- 
terial LNEYMK (both in part). 

VoUuiii, Howard. President, Tektronix, Inc. Oscii.i osgopk, 

CATllUDK-RAY. 

von DoenhofT, Albert K. Staff Scientist, National Aeronautics and 
Space Administration. Airfoil; Airfoil profili.; Aspect 

RATIO. 

Vonncgiit, i>r. Bernard. Arthur D. Little, Inc. Atmo.sphf.ric: 

El.ECTKlC.lTY. 

\'os.s. Dr. Gilbert L. Piofessor of Marine Biology, Institute of 
Marine Science. Cephalopoda; articles on related taxonomic 
groups 

Wackennan, Prof. Albert £. Professor of Forest Utilization, Duke 
University School of Forestry. Loccino (forestry); Lumber 

MA.NUPACTURE. 

Waddingtuii, Dr. 'rhoinas Ciidworth. Professor of Molecular 
Sciences, University of Warwick, England. Scries of articles 
on various topics in clwmistry. 

Waelsch, Prof. Salome G. Albert Einstein College of Medicine, 
New York. Mutation (ontogeny), 

Wagner,^ Prof. Dr. Carl. Max Planck Institut fur physikalische 
Chemie, Germany. Lieseoano rings. 



^®S**^^* Robert P. PToffssoT of Zoology, Uttiv0rsity of Toxos. 
Gene ACTION (m part). 

W^l, Dr. Floyd Michael. Associate Professor^ Department of 
Geology, University of IllinoU. C:i.ay; IU.av minf.rai.s ; artirlrs 
on related minerals (all co-authored ) . 

Wahlstrom, Prof. Ernest Eugene. Professor of Geology, Ifniver- 
stty of Colorado, Petrography. 

Waidelich, Prof. Donald L. Professor, Department of ElecUical 
Engineerings University of Missouri. Power suppi.v, et.kc- 
TRONic; Rbctipirr; Voltaoe Rr.niii.ATOK (in part) : luws of 
related articles. 

Wakunan, Dr. Sclinan Abraham. Piofes^or emeritus, Institute of 
Microbiology, Rutgers University. AciTiNOMYCt-TACKAh ; Atm- 
NOMYGETALES, Nkomygin; Strrptomvcbtaceae : Strepto- 
mycin. 

Waldron, Dr. Robert D. Research Scientist, The Garrett 

ration. Dielectric constant; DihLECTRitis ; stTies of r<»Uir<l 
articles. 

Walker, Dr. Donald Gn^gory. Asiociate Profestoi of Anatomy. 
Johns Hopkins School of Medicine, Skei.ktal system (in 
part) . 

Walker, Dr W.iririi Franklin, Jr. Department of Pialogy, Ohcf' 
tin College. Muscular system (in part). 

Wall, James Robert. Senior .Scientut, Alcoa Reieatch Labora- 
tories, Aluminum Company of America. Gallium. 

Wallace, Dr James Merrill. Profe^\or of Plant Pathology, Uni- 
versity of California, and Plant Pathologist, Research 

Center. Fruit (tree) dlseasks (in part). 

Wal.Hh, Prof. Joseph Eeonard. Perktni Ptofeiuo of Mathematics, 
Harvard Vniversiiy. Complex numhkrs anu complex varia- 

HIKS. C.ONFORMAL MAPPING; 1 .APL\(:k\s I>IE I- 1- HEN'i lAL I QUA- 
TION. 

Walsh, Dr. Peter Jo.scph. Reieatch Department, lamp Division, 
IVestinghouse PUectric Corpotalton. IFeiat radiation, series of 
rt'latcd articles (all co-authored). 

Walter, William CJ. Manager, Advanced Programs, Space and 
Information Systems Division, North American Aviation Inc. 
Aerodynamics ; Acromecha.nics. 

Wang, Profcjssor William S-Y. Division of Linguistics, Ohio State 
University. Speech (in part). 

Ware, Dr. J. O. (College of Agriculture, I'niverstiy of Arkansas. 
Cotton (in part) 

Warren, Piof. Bertram E. Massachusetts Institute of Technology. 
X-RAY DIE fraction (ill pait). 

Wartik, Prof, 'rhonias. Pennsylvariia Slate f/ni>^er.u'0' Borank. 

Warwick, Di. James Walter. Depaitment of Astio-Geophysies, 
University of Colorado. Astronomical geophysics. 

Watkins, Dr. Thomas D. Chabitt College, Hayward, (.'alifotma. 
Goat; Mohair; Shfkp; Wtwi. (in part). 

Watson, Prof. William W. Department of Physics, Yale Univer- 
sity. Atomic physics; Auoer eeekct; Molecular physics; 
Nuclear physics. 

Wattenberg, Ben. President, Fairfield Publishers, Inc. J-Iardok; 
Inla.nd waterways transportation. 

Watterstm, Dr. Ray L. Department of Zoology, University of 
Illinois. Blastulation; Cleavage, embryonic 

Weaver, Dr. £. PUigenc. Research Scientist, Scientifie Laboratory, 
Ford Motor Company. Series of articles on various topics in 
chemistry. 

Weaver, James L. (Formerly) Electron Tube Division, Radio 
Corporation of America. Phototube; Phototube, multi- 



XCVI 


Centnbiiten 


Weivti, Pn)f. Paul. 
ehonutil College of 


Proftstor (retired), Agrieultural and Me- 
Texas. Oil-field model. 


Weaver, S» E. Northrop Aircraft, Ine. Drone; Parachute. 

W(l)f> Plot .1. E. Professor of Zoology, University College, 

Ibt dan ^ t^eria. Cbphalochobdata, 


hebtt Dll id C. Auociate Director, Stanford University Library. 

Photocoi'yixo processes. 


tVrlxr F.iwiii I- Consulting Engineer. Hot-water heating 

SV.STIM; P.l.VEt HhATI.VC AND COOLING; RaOIANT HEATING; 
JiWI.iTOK. 


If 'rbt-r Pivf. Handd Chrisrian. E/a/esfor n/ CAemira/ E’nff/aeer- 
,ui- J/ais./c/iuir/tf /n.sri/ute o/ Ter/ino/ogi; E.NTHAl.rr; En- 

II. e.e. .,AMree-e>K .if rfilutrtl nrtich'S 


Wd'rkfl, Dt Kvimotli Granville. Deftattinmi of Dairy and Food 
Indu\tnp\, I'nivpnity of WisconAtn. D (in p«'irl). 


Weeks, ]<ewi.s Oeoige Geological ('onsultant. Mim-hai. ruii. 

ARKAS. 


Wi’eks, Dr Owen B. Research Prufe\s»t, Sew AiexUo Stale Uni- 
versity AcilROMOBACTRKACbAK. 

Welle, JleiJiian (< Bell I'elephone f.aboralonei, Inc. Mriai. 
«:nAriN«;s (in pait), 

Wehr, Dr. Kveiett Klnier. Principal Reseatch Parasilologtsl^ Ani- 
ifiat Disease and Paiastte Research Division, Agricultural Re- 
scatch SciVicc, U.S Department of Agriculture Fii.ari()[DK\. 

Weibel, Dr Kw.ild RmUiIl. iiAsociatt ProfessoVt Depattruent of 
Anatomy, l.'tnverstty of Xitneh, Switzerland. RFf»i*iKAT<>R\ 
>'>.sTKM DisoRUiRs. aitiilos nn various n‘S|>H.il<>r> disru tiers. 

Weitherl, l*rul. CIhuiles Kipp. Profesior of Zoology and Dean, 
Gollege of Arts and Sciences, I'nivetstlY of Gmcinnati Oakim* 

OVASI2UI.AR .SY.STF.M . RKl'kOUlIfTI VR SYSTI M . IIrISARN SYS- 
TEM (all in part). 

Wed, Dr. .\lfn*d Julius Attending Microbiologist, Broti.v-Ieebanon 
Hospital i.'entei. New York Scries of artines on tnititk 
Imeieria 


Weil, Prof. Robert 'I*., Jr. School of /snJt^^nerr^w^^ 

College. DiRi.c:T-cuHRhNT ckm-.katoh; Maomto. 

Wriiiinati, Dr. David jlssociale Professoi of Mtcrobiolosiy, Yule 
Is'niversity. pAK\.srn>i.<M;Y, mfdicai.; series of aitiiles lui para- 
siljc Jnb'<'tions 


WViiislein, Dr. Marvin Just'ph. Manager, Department of Muro~ 
biology, Scheiing Cerpor/ifion. (>riskofolvin. 

WVissniaii, Prof. .S. 1. lYashington Ihiiveisity. p.i I'.ctkon i>aka- 
MAUNETIC RKM>NAN<:K i>iM:.CTKOS«.r>l*Y. 


Welch, Dr. Har<»td E. Zoology Department, Ihitveisity of Mam- 
toba, Canada, Scries of artieles on taxoiioinie groups of nciiia- 
tt»de.S 

Welch, Dr. Winona H. Head, Department of Botany and Bac- 
teiiology, De Patiw I’niversily Series of taxonoinie uiUelcs on 
mosses. 

Weller, Dr. J. Marvin Professor emeritus. Department of Geo- 
phyncal Sciences, Univefsity of Chicago. Cyoloyhem, Varvk. 

Wellman, Dr. Frederick Lovejoy. Visiting Professor, Tropical 
Plant Pathology, Department of Plant Pathology, North Caro- 
lina State University, Cacao. 

Wcllner, Daniel. Department of Biochemistry, Tufts University 
School of Medicine. Enzyme (in part). 

Wells, Prof. John W. Department of Geology, Cornell I’niversily. 

COELENTKRATA FOSSILS’ SCLERACTINIA FOSSILS. 

Wells, Prof. Lcmen J. Professor of Anatomy, University of Min- 
nesota. Rkfroougtivf. system (in part). 



CoflMbuton . 


Wendlandt. Dr. WmIm W. Propaor of Chemistry, Texas Teeh- 
Hologieal Cottage. Cakbon; Crbmicm. symbols and fokmv- 
LAs; Manganese compounds; other artidei on iooigBnic 
chemistiy. 

Wengeirf, Dr. Shrmian A. Professor of Geology, Urtiversity of 
New Mexico. Bioherh; Biostrome; Stromatolite. 

Wcnkert, Prof. Ernest. Department of Cherntstry. Indiana llni- 
oersity. Steric effect (chemical reaction). 

Went, Dr. Frits Warmolt. Piofessor of Botany. Desert Research 
Institute, (tniversity of Nerada. Punt orowth. 

Wentworth, Join W Manager, CC.SF, Program, Radio Corpora- 
tion of America. Tklevi.sion receiver (in parti. 

Wenrcl, Dr. William A. Lawrence Radiation Iwboiatorr. Space 
CHAMBER. 

Werbin, I. Vernon. Liiensed Ptofesdonal /Engineer and Attorney 
F,N0INEE;RIN0 and ARnHnKl'Tl'RAl conthact.s. 

West, Dr. William. Eastman Kodak Companv Ab.norption 

(H.KCTROMACNETIC RADIATION) ; DmiM'.RSION (RADIATION). 

Wetmorc, Dr. .Alexander. Research Associate. Smtthsiinian In- 
stitution. .ARCHAEORNiriiES (in part); .Ave.s fonaii s ; Dia- 

TRVMIH1RMF..S ; DiNORNITIIIFORMEA ; HenPE RORM.N , ICHTIIA - 
OKNIS 

WrATT, Prof Ernest fJlen. Departmmt of Psi.-hotogy. Princeton 
Cnwitsily Piionoreception. 

W'exlrr, Dr. Harrv. Forniei Direct, n of Reseatth. f A Weather 
Bureau. Poi ar meti'.oroi.ooy. 

Wharton, Dr. (f. W Chau man and Piofissor. Depaitmeni of 
Zoologv and Entomology. Ohio .Stole University. Acarina. 

Wlieelrr, Piof John An liibald. Palmer Physual Laboratory. 
Piinreton I niversity. Atomic bomb thiAiN bhaition, no- 
Cl I.AR ('.RIIICAI, MAS.s: FlsRION, Vl'CI.EAR 


Whinnerv, Prof. |ohii R Piofessor of Electrical Engineering, 
l-nwersitv of California. Berkele). 1Va..kwari>-wa\i- iitBE: 
KiYhTRoN. Macnetron: Microwave ti'be . 1 ravi- i ino-wave 
1 IIBI!. 

Whistler, Prof. Roy l,e.ster. Department of Biochemistry. Puidiie 
I'nii'eisitv- Series A aitieli s on tarbohvdiates and their deriva- 
tives (all lo-aiilhoi-eilV 

Whiteonil), Di Rhh.iid I'. It- id. H-Foot Wind runtiels Bianrh, 
Langley Researeh Center. Sational Aeronautics ami Apace Ad- 
minislralion. Aerodynamic wave dhac, Fha.nso.mc fi.k.i i. 

White, Dr. C. I..TiiRdon. Piofessor of Ceogiaphy. Stanford I ni- 
vetiity. South Ami-kica. 

White Prof Clolin. Department of Fpidetriiology and Public 
Health. Yale 1,'nineisily School of M -dictne. EimdeMIOHr.y , 
series of artirles in epidemioloev. 

While Prof D Cl. Massachusetts Institute of 1 echnology. De- 
parirneul of Electrical Engineering. TiiERMOM-EcrRic I-OWIR 
Ol- nerator. 

White Dr. T. A. Technical Director fot Foods, National Starch 
and Chemical (\>rpotation. Starch. 

Whitehead, Prof. W. Dextei. Department of Physics, (-'niversit) 
of Virginia. Mean free path. 

Whitney Dr. Roy P. Oeon and Vice-Pre ident, Institute of Paper 
Chemistry. Paper and paper products. 

Whittaker, Dr. Robert If. Professor of Biology. '^n'tiersUy of 
California, Irvine. Biotic lsolation; Ecosystem, Terri- 
toriality. 


Whittington, Prof. lUrry B. Professor of Geology, Harvard Vni- 
versity. Trilobita. 




XCVtII 


Contri^rton 


Widder, Prof, David Vrmon. Harvard University. Intsokal 
transform; Laplacb transform. 

Wiens, Prof. Herold J. Department of Geography, Yale Univer^ 
shy. Asia. 

Wiesnian, Clarenro K. Director, Research and Development 
Division, John Sexton and Company. Food p.ngineering; 
Food MANifj<ACTURiNO (both in part). 

Wiphtman, Pmf. Arthur Strong. Professor of Mathematical 
Phyucs, Princeton University. Group theory. 

Wiidhack, William A. Associate Director, Institute for Basic 
Standards, National Bureau of Standards. Instrumentation; 
PxivsicAi. measurement; Vernier. 

Wilhelm, l>r. Ilarlry A. Associate Director, Institute for Atomic 
Research and Ames Laboratory of U.S. Atomic Energy Com^ 
mission. Thorium; Uranium metali.urov. 

Wilko, Prof, (ilharics R. Department of Chemical Engineering, 
University of California. Diffusion in oasi'h and i.iquids; 
Mas.s-tran.sfkk operation. 

Wilkinson, Prof. Denys Ilaigh. University of Oxford, England. 
Binding knf.rov, nuci.rar (in part): Nuoi.far structure; 

POTFNTIAI. HARRIER. 

Wilkin.son, Dr. Mu'haol K. Research Physicist, Oak Ridge Na-- 
tional Laboratory. Neutron dii- fraction. 

Wilkinsrm, K<^cr I. Head, Traffic Research Department, Bell 
Teleplume Laboratories, Inc. Communication.<; .system 
(traffic; Dr.sioN 

AVilIrtt, Prof H (I. Department of Meteorology, Massachusetts 
Institute of Technology. Aik ma.ss. 

Williams, Dr. Dean N Batlelle Memorial Institute. Lead alloys. 

Williams, Piof. ])iid]e\. Department of Physics. Kansas State 
llniverstty. Measure; Units, syktkm.s of; scries of articles on 
physics. 

Williams, Prof. Kvetard Mott. Carnegie Institute I'echnology 
CIOAXIAI. CAHl.E. 

Wilson, Pn»f. R. Brii^ht, Jr. Departrneut of (•hemrstry. Harvard 
University. Chi-micai. dinding. 

Wilson, Pi-of. J. Waller. Department of Biology, Brown Univer- 
sity. Liver (in part). 

Wilson. J)i. John 'I’li/t* Director of Institute of P'arlh Sttetues, 
University of Toronto, Canada ThCTOvopuYsics ; Warping, 

1 AK’I ll CRUST. 

Wils<»n, Dr. f.<>oiiar(l Richaril. Research Professor of Geology, 
University of Oklahoma; Geologist IV, Oklahoma Geological 
Survey ^ Pai.y'noi.ogy. 

Wilson, Dr. Morluy R. Geological Survey of Canada (retired). 
AKciiEOEOtc; Hakf.ment rock; Phecamurian; Proterozoic:. 

Winch, Prof. Ralph P. Barclay Jermain Professor of Natural Phi- 
losophy, College. Capacitance; Electrostatics; 

Magnet; other articles on electrostatics and magnetostatics. 

Winding, Dr. Chailcs C. Director, School of Chemical Engineer- 
ing, Cornell University. Plastics fabrication. 

Winger, Dr. Alvin G. Foreign Operations Division, Rohm and 
Haas Company. Non-permbable membrane. 

W'inklrr, Dr. Eva M. U.S. Naval Ordnance Laboratory. Shock- 

WAVE DISPLAY. 

Winugrad, Harold. Consulting Engineer, Allis-Chalmers Manu- 
facturing Company. Semiconductor rectifier. 

Winterkorn, Dr. Hans F. Professor of Civil Engineering, Prince- 
ton University. Soil mechanics. 



**®*?*T J* Chief Application Engineer, Hydraulic Division, 
I win Disc Clutch Company. Fluid coupling; Toroue con- 
verter. * ^ 

Wis^ Fdinund _Mpmnfian. Asusfant to Vice~President, Rfsearch, 
ihe International Nickel Company, Inc. Gold alloys* Silver 

ALLOYS. 

WUHcenus, Dr. Goorgp F. Director, Garfield Thomas Water 
Turinet, Ordnance Research Laboratory, Penntyloania State 
University ; ^ Head, Department of Aeronautical Engineering, 
Pennsylvania Slate University. Water tunnel. 

Withington, Sidney. Chief Electrical Engineer {retired). New 
York, New Haven and Hartfoid Railroad. Repulsion motor; 
Universal motor. 

Wolfe, Dr. Ralph Stoiiei Dcpattmcnt of Aficrobiftlogy, Univer- 
sity of Illinois. CaULOHACTEKIACEAK; SlDl-.RO(;APSAr:EAE. 

Wolferz, .\lfrcd H. Tachometer Development Ditetior {retired) , 
Weston Instruments. Fachomi'tlr 

Wolff, BcTtram. (Fftrrnerly) //. Wolff Book Manufacturing ('om- 
pany. Book manuI'Actukl. 

Wonders, Dr. William C. Professor and Head, Dcpaitmeut of 
Ceography, Vnhetsity of Alberta, Canada Arctic: and .sub- 
arctic ISI.ANILS. 

Wood, Prof. Karl Howard. Mayo Foundation, (tnivemty of 
Minnesota and Mayo Cltnic. Oximetry. 

W«H)d, Dr. Ivan Daley. C*tnsultinti Engineei. Irrication of 

CROPS. 

Woodall, Jaiiws F. Dniswn Manufui tming Manager, Lamp 
Diviiittn, li'estinghoHse Electne Corporation. Pii4)t production. 

Woodbiiiy*. Dr. Angus M. Professor emeritus, EcoUigieal Research, 
University of Utah. Animal community. 

Wnralcoik, Alfred IIimIh’iI Ok ranif graph)' and Metetnology, In- 
stitute of Physics, Univer.sity of Hawaii, Honolulu. S> v water 
( in part) 

Woodroid, Di. Jaspei Ciiiy. Chairman, Diviuon Food Piocessing, 
UniverHty of Geotgia. Pi-anut (in part); Pecan. 

WirkIs, Prof. John M Sfhool of Chemical lingineering, Purdue 
Untvosity. Esterification. Transkstkkification. 

Woc»d5<»n, Prof. Herbert H. Department of Electneal F.ngineering, 
Massachusetts Institute of reehnology. Macnetohydrouy- 

NAMIC POWER <;EM-H\T0R. 

Wooley, Prof. John G. Professor emeritus in AgricuUuial Engi- 
neering, Univetsity of Missouri. Aoric.ultukai. encini.ekjng 
(structures). 

Wooster, Dr. Warren S. Professor of Oceanography, Seripps In- 
stitution of Oceanography, University oj California. Ska w.^tkr 
(in part) . 

Worchcl, Prof Philip. Professor of Psychology, University of 
Texas. Blindness. 

Work, Dr. Lincoln T. Consulting Engineer. Size reduction. 

Worthington, Lawirnc'e Valentine. Woods Hole Oceanographic 
Institution. Caribbean Sea; Sargasso Sea. 

Wright, Rear Adin. Edward Alvcy. Commander, Pearl Harbor 
Naval Shipyard, Hawaii. Wake (seagoing vessels). 

Wright, Elliott Francis. Consulting Engineer, Advance Products 
Division, Worthington Coiporation. Ckntripuoai. pump; 
Displacement pump; Pump; Pumping machinery. 

Wulff, Dr. Verner J. Masonic Research Laboratory. Photo- 
reception (in part). 

Wyrtki, Dr. Klaus. Professor of Oceanography, University of 
Hawaii, Southeast Asian waters. 



Yamada, Dr. Prof. Tuneo. Biology Division^ Oak Ridge National 
Laboratory. Embryonic induction; Embryonic oroanizbr; 
Fate maps, embryonic. 

Yeatnian, Dr. Harry C. Professor of Biology t University of the 
South. CVCLOPOIDA. 

Yntrma, Dr. (Srorgc Busey. Untied Aircraft Research Labora- 
tories. Meissner effect; Superconductivity. 

Yoch<»lson, Dr. Ellusi Loon. U.S. Geological Survey. Conicon- 
chia; Conularida; Gastropoda fossils; Monoplacophora. 

Yoke*, Dr. John Thorna*, HI. Department of Chemistry, Oregon 
State University. Soap and detergent. 

Yosim, Dr. Samuel J. Croup Leader, Physical Chemistry, Atomics 
International, Division of North American Aviation. Bismuth. 

Yoat, Pn>f. Don Cl. M. L. Professor of Inorganic dhemislry, Cali- 
fornia Institute of Technology. Quaternions. 

Youiir, Dr. David A Department of P^nlomology, North Carolina 
State University. Homopti-.ra. 

Younif, Edward M, Jr. Associate liditor, 'lingineering News- 
Recotd.* Scries of arlieles on earth-iiiovinK inathiiiery. 

Y»»uiik, Dr. Jatnes R. Mead Johnson Reseanh Centei. Gum 
fill part). 

Youni;, Pr(»f. Paul Thrunas Professor emeritu\. Department of 
P\ychology, University of Illinois. Motivation. 

Young, Dr. Robert Williaiii. (Jorixultant in Aeouslia, U.S. Navy 
lileitronirx Labstratory. Musical acou.stics, Mtsicai instru- 
ments; K(*iK'S of rel.it(*<l arti( Ir^ 

Young, Dr. Roland S Consulting Chemical Engineer, Canada 
Goualt. 

Young, Dr. I'homas Piofesxor of Chemixtiy. University of 

Chitago. Eqiiii iHRiUM, io.mc, I1yi>rol\sik, series of related 
articles. 

Yii, ])r. (Ihing-Siing Professor of Astronomy, Hood College: 
Director, lyilliatns Obseivatory CIonstI'I.i ATior^ articles on 
various constellations. 

Zahiri, Irvjng. Professor, Department of lUtdogttal Chemistry, 
Untrcrsity of California .Vr/io«/ of Aledtcinc. ( liioi kstkroi. ; 
Ergostekol ; Steroid (in part^ ; Stkkoi.. 

Zue'barias, Dr. Jerrold Reinach, Prnfesu/r ttf Physics, Aiassachu- 
setts Institute, of Technology. Atomic clock. 

Zaiigerl, Dr. Rainer. Chief Curator, Department of Geology, 
Chicago Natural History Museum. Euryapsida; Protoro- 
sAirKiA; Sauroptkryoia. 

Zauineyer, Dr. William John. Crops Heseareh Division, Agti- 
euUural Research Service, U.S. Department of Agriculture. 
BhAN (in part). 

Zieinba, John V, Midwest Editor, 'Food Engineering.' Food 
ENoiNKbRiNo (in part). 

Ziinitiernian, Pn>f. Arnold A. Depaitrnent of Anatomy, Baylor 
College of Medicine, Texas Medical ('enter. Lymphatic sys- 
tem (in part). 

Zuider, Di. Nortc»n D. Rockefeller Institute. Transduction, 
hactfhial. 

Zirkle, Prof. Raymond E. Professor of Biophysics, (University of 
Chicago. Linear knbroy transfer (biology). 

Zuk, Dr. William. University of Kir^mia. Crfep of materials; 
Photoklasticity. 

Zweifol, Dr. Richard George. Curator, Department of Herpetol- 
op, American Museum of Natural History. Amphibia; series 
of articles on related taxonomic groups. 

Zwitling, Prof. Edgar. Brandeis University. Teratogen esis. 



The purpose of the index is to help the user find 
,pecific information. To this end, an index entry 
has been made for every term discussed in the en- 
cyclopedia. 

Entries are specific rather than general. The en- 
tries under “Chemistry” and “Chemical engineer- 
ing” refer to the subject as a whole. Specific chemi- 
cal compounds, elements, and processes related to 
rliemistry or chemical cngincciing arc indexed under 
their own names, often with analytical subentrics or 
cross references to related subjects. 

In general, an index entry is a seicntific or lech- 
nulogical term rather than a eommun .synonym- for 
example, “Phototube” rather than “Eleriric eye"; 
“Drosophila melanogaster” rather than ‘Truil fly.” 

The spellcd-out form rathei than an abbreviation 
IS used for an entry. There arc cross refctenecs from 
coiiimon abbreviations — for examp'e, “AC see .Aller- 
nating current” and “DN.\ ire Dcoxyiiliomtrleit 
.ifid.” 


How to Use the Index 

In ehemical compounds with prefixes, the prefixes 
are disregarded: Af-lienzoylglycine is under “Boi- 
roylglycine” and beta-sulfur under “Sulfur.” 

The alphabetical arrangement is library style, 
word by woid, rather than dictionary style, in which 
the division of words is disregarded. Hyphenated 
words are arranged as separate words, .so that “Di- 
lert-rurrcnt ammeter” immediately follows “Direct 
current.” 

Volume numbers are given in boldface, follosved 
by page numbers referred to in that volume. Thus 
“4 48-.')0; 12 1.^6-I4(l” indicates pages in volumes 4 
and 12. Where an entry is also an article title, and 
iheie is more than one page litation, an asterisk has 
la;cn placed after the one for the page on which the 
.irlicle title will be found, to help the reader find the 
major discussion of certain indexed topics. Thus if 
12 l.ll, 101-16-1* are the page citations, the aniclc 
title and hence major discussion will be found on 
pages 161-164. 

Index 


A 

\ tli<(|sUv' ladar 11 lj06 
K pnoti diMnbtition: ^tattilich 
13 71 

\ supply (<’U*clmnic power) 

JO 600 

\ '.>86 AWity 7 26fi 
AsiUva 14 34!) 

Ajrdviiik 14 133 
I l-i;*: Vi 79 
\l)jri)s 1 2 

■\b.ik.uinwic/, A 7 172 
Ab-ilrtiic I 2-3*. 59I;6 74-7S 
Abjmtiere I 382, 3 628 
4 S76 

Abjiy^. |.ike I 107 
Abb^ E. 1 591; 4 136; B 72, 
3*18. 9 3505 
•3bbA c«)iiden8er 8 383 
Abl>* number: chromatic 
aberration 3 90 
Abb^- iufractumeter 11 408 
Abbe’s sine condition 1 5 
Abbot. C. G. IS 266 
AblM)t silverdisk pyrheliometer 
II 214 

Abbott, n, C. B 640 
Abbott-Aubert effect B 640 
Abdomen 1 V, 397; 7 185: 

14 120 

Insccta 7 135 
Abdominal cavity 10 20 
Abdominal rib 12 855 


AlMliicens neivc 3 537 
cnibtyology 9 47 
Abrdn% 6 404 
Abel, TI. 8 176; II 626 
Ahcl J. J. 7 163 
Abel. N. 6 282 
Abel equation 2 84 
Abelian groups 6 282 

ranonical transformalions 
2437 

Aliclian inie)pr:il 4 561 
Abelson, P. 11.9 41: 14 65 
Abcrg, B 5 529 

Abt*rrani svKU'Katiou 11 379 
.At)erration. optical 1 3'7*; 

7 29-30 

aitiKmatisRi 1 6 
chromatic S 89-91 
coma I 5-6 

curvature of field 1 6 
distortion I 6-7 
geometrical optics 9 363- 
568 

lenses 7 451-4.54 
plotting of image errors 
I 8-5 

spherical (aperture) aber- 
ration I 5; 9 367 
of telesorpes 18 450-452 
vision 14 837 

Aberration of light 1 7*; 7 505 
Abies amabilis i 278 
Abies balsamea 2 97; B 168: 
5 277 

Abies balsamifera 8 406 


Ab^e^ conottor 5 277 
AbtCi futiert 5 277 
AInrs urandts 5 278 

htMitftnfia 8 188; 5 278: 

10 2!)y: 14 28Hr 
Ibiet tmiguifitn 5 278 
Abir\ pTO(rra 5 278 
.Abielatc 5 74 
Abictic acid II 629 
Abiotropliy luiiiian geiicUcs 
6 512 

Ahl.isiiii I 7-8 
.Ablation: matcimls 12 553 
sfiiMirv learning 12 181 
snow line 12 392 
spacecraft structure 12 552 
Abney level 5 458 
Abnormal behavior 1 8-9*; 4 51 
convulsive disorders 8 452 
definition I 8 
elettrocunviilsive sluM'k 
4 471 

epilepsy 5 40 
Freudianism 5 584 
ind^noc I 9 
mental defidenry 8 225 
mental illness 8 226 
iicuiusis 9 80-81 
organic origin 1 9 
paralysis agitans 9 547 
pellagra 9 615 
phetrylpyruvic oligophre- 
nia 10 114 
(ksychoanalysii 11 74 


Abnormal behavior— cont. 
psyclingctiic origins I 9 
psycluMis It 79 
sehi/ophrenia 12 66 
senile dementia 12 177 
Bomati/mtioii 12 500-501 
types 1 8 

Abnotmal teiiilizaticm: embry- 
olf^y. ex|)erunenlal 4 573 
Abnormal glow r^ion $ 215- 
217 

ABO blood groups system 
2 267-268 

Abomasum 4 158; 6 72 
Ahuiliopsis mortsfi 4 40, 107 
Abrams, Duff 8 363 
Abiains, L. 10 977 
Abiatichus mirrostomus 11 557 
Abrasion (honing) 6 477 
polishing 10 457 
Abrasion (by streams) 5 358 
Abtasion resistance: hardness 
scales 6 837-338 
Abrasive I 9-10 
boride 2 294 
rarbi^ 2 450 
diamond 4 101 
diamond grit B 100 
emery 4 582 
grinding 6 272 
hardness tests 1 10 
materials 1 9*10 
silicon carbide 12 821 
wheels 1 10 
see also Refracteny 


1 



2 Abmlvt drilling 


Abnilve drilling 2 206 
Abrasive sawing 12 42 
Abrasive wheels 1 10 
Abronia 5 58 
Abrania lati folia 4 295 
Absaroka Ranges 9 157 
AbHxss 1 492; 2 2 
Abscission 1 10-105*; 7 430 
agricutural regulation 1 
10a 

factors averting 1 105 
flower 5 534 
fruit 5 545 
hormones 1 105 
plant growth 10 337-338 
Absolute age: carbon-bearing 
materials II 291-297 
earth 4 330-331 
geochronometry 6 119 
rock materials 11 591-594 
Absolute ampere see Ampere 
Absolute coulomb 4 458 
Absolute differential calculus 
2 403 

Absolute eiectrical standards 
4 458-459 

Absolute entropy 5 11 
Absolute error 12 310 
Absolute farad 4 458 
Absolute henry 4 458 
Absolute humidity 6 515 
Absolute ohm 4 458-459*; 9 277 
Absolute pitch 10 244 
Absolute pinsurr 10 580 582 
Absolute systems of units 
14 205 

BriUsh 14 205 

Absolute threshold (sensation) 
12 176 

Absolute volt 4 458-459 
Absolute watt 4 458 
Absoute zero I 105-11*; 7 598; I 
19 486-487 

and superconductivity 
13 295-301 

Absolutely continuous functUm 
of real variable II 372 
Absorbance 12 582 

infrared spectroscopy 7 108 
Absorber oil 19 72 
Ateorptance: cadmium sulfide 
7615 

Absorptintetric analysis see 
flpearophotometrie analysis 
Absorptiometric mctliods (gsis 
analysis) 6 45-46 
Absorption 1 11-19 
dielectric 4 115 
digestive system 4 173 
humidity control 6 516 
parUcle beams 1 1 1 
Absorption (electromagnetic 
radiation) 1 11-17 
In atmosphere 11 214 
coefFldcnt 1 12 
color centers 8 294-297 
color filters 6 266 


Absorption (electromagnetic 
Tadiation)->coni. 
contrasted to scattering 

I 13 

dispersian 1 15-17 
fluorescence 1 14-15 
gases 1 14 

infrared absorption of su- 
perconductors 13 299 
interstellar 7 219-222 
laws 1 12-13 
liquids 1 14 
luminescence 1 15 
incasuiement 1 13 
MSssbauer effect 8 600- 
6005 

optical materials 9 350 
piiosphorcscence 1 15 
physical nature 1 13-15 
quantum theory I 13-14 
radio-wave jiiopagation 

II 320 

selective 1 11-12 
solids 1 14 

Absorption (sound) 1 17-19 
absorption corffident 1 18- 
19 

acoustical materials I 17- 
19 

nncdioic chamber 1 
mufflers 8 629-624 
noise control 9 121*. 129 
Absorption coefficient: electro- 
magnetic radiation 1 12 
solutions I 11 
sound 1 18-19 

Absorption cycle: refrigeration 
II 413 

Absoiption edge x-r.iy 14 578: 
AlMorptioii lefrigeiatioii 1 147 | 
Absoipiion s(N:>rita 12 592 
Infrared 7 107-110 
spccirophotoinetric analy- 
sis 12 583 

Absoiption wavemeter 14 440 
Absorptivity: heat radiation 
6 371 

of skin 2 201 

Absorptivity coeffidrni 12 582 
AlisiracUng M-iials 7 542d 
Abutments: arch 1 508 
Abyla 3 255 

Abyssal-bcmthic /one: maiiue 
eesMystem 8 107 
Abyssal red clay 8 136 
Abysiupdagic fauna 4 40 
Abynopclagic zone 4 39 
AC see Alternating current 
Acacatechin tannin IS 390 
Acacia 6 297 
Aauia iongifolia 8 241 
Acacia savanna 3 189 
Acidian fiyatcher 9 362 
Acadian orogeny 13 411 
Act^ymma vittata 3 287 
Acalypteratae 4 219 
Acanihaceae 14 192 


Acanthamoeba castelUmii I 330 
Acantharia 11 815 
Acantfiaster 1 598-599 
Acanthastrea echinata 12 77 
Aeanthephyra muUispina 4 40 
Acaiuhite 1 528 
Acanlhobdelltt 6 456 
Acanthobothrium IS 530 
Acanthoccphala 1 19-^*, 420; 

7 12%; 9 29 

Aiehiacantiiocephala I 19, 
516 

Eocanthocephala I 19; 

5 30-31 

Palacacanthocephala 1 19; 

9 495 

Aeanthocheihnema perstam 
5 257-259 

AfauthofheUowma sirefAocer- 
ra 5 257 

Afantliocheilonemiasis: Filarlo 
i(lr:i 5 258-260 
Acanlhocysth 6 390; 12 27 
Acanlhodes 1 24 
Acanthodii I 23-24*; 12 360 
Aranlhometra II 315 
Atanthoiiema 9 609 
4cantliophrynus cortmatus 
I 300. 496 

Acaiiihoptcn see Peidforines 
Ac.intho|ncrygii see Pcrcifnr 
mes 

icanthnrhina 3 61 
AcantUosceUAes oblectut 3 287 
Acmthoscuna larva 4 26 
Aranthotelwn I 396 
drara/ut u'oodi 14 115 
Acariride 8 518 
Araridiac 12 29 / | 

Aciirma I 24-25*. 496, 558-559 | 
cltigger 3 59 
gnathosonia 1 24 
idiusoma I 24 
Ixudidcs 7 298 
Mesostigmata 8 252 
mite 1 24; 8 517 
miliclde8 5l8 
Onychopulpida 9 328 
tick 1 24 

I'rombldiformes 14 114-115 
Acattst siro 12 29 
Acaustobloliths 2 240 
Accelerated frame of reference 
5 492 

Accelerating grid: cathode-ray 
tube 2 555 
Acceleration 1 25 
angular 1 25*, 27 
and centripetal force 2 640- 
641 

Coriolis see Coriolis accel- 
eration and force 
differcntiation 4 130-131 
and forec 3 435-436 
gravitational 6 263-265 
instanuneoiis 1 25 
linear 1 25. 27 


Acceleration— conf. 
meaiurenient 1 27 
radial (CMtripetai) 1 25; 
2 640-641 

rectilinear motion 8 601 . 
602 

KlaUve U 427 
rigid-body dynamia 
II 572-579 
tangential 1 25 
Acceleration analyris 1 1^-27 
Acceleration measurement 
I 27 

Arteleration pidcup see Aced- 
crumeter 

Acceleration servomechanism 
12 199 

Acceleration testing: rocket- 
sled II 611-614 
Aodcrator: automotive see 
Thnntlc (automotive) 
Cockcroft-Walton 3 250- 
251; 9 573 
concrete 3 364 
linear see Linear accclcra 
I lor 

I 2-Mrrcaplobcnrotlnazole 
13 601 

ncgativc-ion 14 267-268 
particle see Particle aca-l 
era tor 

iiihbci II 636 
Atcclcriti 3 195 
Atoelenimrtcr I 27-28 ^ 
aiigidnr 1 28 
electrokinctic (rauHtucer 
4 481 

ineitial guidance system 
6 288; 7 91 
linrar 1 27 
solioii 12 463 
Vibration pickup 14 321 
Acevptor atom 1 28 

sciuiconduciors 12 167 
Access atnind highway 14 14- 
15 

AcQ»>sory bud 2 361 
Accessory inineraU 8 444 
Acccssoiy nerve 3 538 
Anipitet Uriaius 6 346 
Aaipitridac 4 317; 6 346: 

14 377 

Accordion 8 666-667 
Accumulator, electric see Stor 
age battery 

Acclnus vertebra 12 554 
Acenaphthene 3 236; 16 485 
Acentropus 7 468 
Accphalinc gregarine IS 12 
Acer 9 168 
Acer campestre 8 99 
Acer macrophyllum i 100 
Acer ftegundo 8 99 
Acer ftetuylvanicum 6 99 
Acer platanoides 8 99 
Acer pseudoplatanus 8 99: 

18 360 



AciptllMr fttIVMCMW 


» 


Tubrutn 1 99 

Acer saccharinum 8 99: !9 119 
Acff sflrcAflfiiin 8 99; 10 S8Q; 
13 24S 

Vffwceae 18 26 
Uerenthultu barberi II 61 
^cercntomidae 11 81 
\cprv«li« 8 21? 

Ifflabularia crenutata i IS 
4 rftahularM mediterranfa 

4 \% 

\cruibuluii] 12 358 
Digcnca 4 148'150 
Acetal 1 29 

aldehyde 1 229 
Acculdehyde 1 29*. 317, 

5 22 23: 9 92: 10 370 
vthvi alcohol 5 89 
prodMCtioii I 29 
uses 1 29 

AciMldehydc 2-(2-ethoxycth- 
uxy) ethyl 3.4-ractliyl-eiiedi- 
uvy|>henyl acetal 7 142 
N«'{.itdoI: |jiodurri(»n 1 29 
\i<-i.uni(1e 1 303 
luirn AM‘t.iinit!oiM!nfaldchyd(‘ 
tliiosemicarba/otic 13 606 
Acetate 1 30* ; 5 74 
Vci(.iU' butyrate film 10 40S 
Aic iatc (liohMeiol IS 526 
iavt>t> 5 75. 14 526 
.icid I 30*. 5'K), 2 30, 36. 
12. 171: •i 376. 6 220; 9 92: 
12 fl6S 

.lul.ilr 1 30 
.iietvi.ition 1 36 
tlieniic.ll pnipi*rtic.s 1 30-31 
I<mh! pieseiv.ition 5 426 
inolociilar assuciation 8 538 
pioiliKlioii 1 29'30 
|iUNlii(lion by frrmenia 
lion 14 324 
solvent 12 496 
oy o(«o Vinef;.tr 
Ari-iu acul bactciia 1 .32 
Aietii anhydride I 43-44 
.icctylation I 36 
prodiirtion I 29 
/(rforirouu 14 324 
4rr/i(o}rMo»(i.t: Acliromobac- 

tcraa-ae 1 39 

>>l}>ha-Aceto-alpha-hydroxy- 
hiitviir add ] 317 
Aciiloaceiatc 5 74 
A(c(o.iccllc add 2 30, 35; 7 534 
ketosis 7 340 

Accioacctic ester see Ethyl ace- 
toawate 

A-"eu>aceiic ester chelate 3 20 
iceiobacter 4 91: 6 217; 8 81: 
1165; 14 508 
Pseudomonadaceae 11 63 
vinegar 14 324 
^(etl^bacter pasieurianus 
10 324 

ffftobaeter subojtydnns fer* 
menution 1 31-84 


Aeetobaeter suboxydatu £er- 
nientation~ro»t. 

Bertrand's rule 1 81 
biochemical reactions 1 92 
L-wrbose production 1 33 
Acetobacler xylinum 2 12 
Acetobacler suboxydam 
fermentation 1 31 
D{ -}-Acetoin 1 31 
t(-f)-AoeCoin 1 31 
Acetol 1 32; 2 80 
Acetolactic add 1 318 
Arefomonoi II 63 
Acetone I 34-35*; 2 SO; 7 534 
chemical uses I 34 
ketosis 7 340 

petrochemical 10 43. 46 i 
production 1 34 ' 

I Acetone cvanohvdrin 10 458 
i Acetone-butanol fermentation 
1 34 35*; 2 2 

Aretone-cthanol fermentation 

1 3.5-36 

Acetniiuria (metabolism in ru- 
minants) 8 265 
Acetophenone 1 36 

infrared spertnim 12 584 
svn-anti isomerism 7 279 
ultraviolet al>5orption sper- 
tmm 12 585 

1 Ateinxy-A chloro 4 |H'iit.in(*ne 
13 599 

2-Accloxvpvridine II 112 
Acetyl cldoritle 1 36. 44 
Aretvl c<K*n/ynic A 1 56: 7 277: 
10 349 

metabolic disoiders 8 250. 
261 

.V-AicrvI l>-g]iKos.iminc 6 522; 
8 583 

Amyl pliosphale 1 36*; 2 31. 51 
Acclylacrlonc 3 18 

2 Atcrvlaininofluorcnc: <»ricol- 

ogy 9 326 

Aceiyldted sug.ir 8 .581 
Acetylation I 36-37 
acid halide 1 44-45 
acylation I 61 -62 
enryme 5 20 

Acetylcholine 1 37*; 6 358; 

10 435: J2 564 
cardiovascular system 2 502 
carotid body 2 531 
choline 3 85 
endocrine mechanisms 
4 590 

muscle (biophysics) 8 637 
pantothenic add 9 .538 
skeletal muscle oontraciioii 
8610 

in unconditioned reflex 
II 400 

Aoetyldioline cycle: poison 
10 436 

Acetylene 1 37*. 245. 254; 

2 899; 6 538; U 209 


Aoetyloie— coRt. 
acetylide I 8? 
chemical binding 8 25 
Crignard reaction 6 271 
liquid propellant 11 6 
l>etrochcmicat 10 43-44 
petroleum products 10 72 
polyacrylonitrile reiin 
10 459 

Acetylene tordi IS 684 
A^-Acetylgiucosamine add 
10 491 

I N Acetylglutamic add 1 316 
>V-Acctvigiutamic scmialdc- 
hyde I 316 
Acetylide I 37 

see atm Carbide 
.V-Acrty1isatin 7 377 
A'-Aceiyloriiiihine 1 316 
Acetylsalic>’lic add 1 592 
Aa:tyUuIfonamide IS 244 
AchaKtsia .«ce Cardiospasm 
Achard, Fran? (^ri IS 240 
Athathm fuHra 12 388 
Athene 2 432; 5 512; 12 145 | 
Achernar 13 41 
Arherontiti atrofMU 7 469 
Atheson, E. G. 1 10; 6 100 
,4f;iefa9 4I8 
A(hfta AvuiNi/it 9 416 
irhtUen 12 571 
Arliillfs (asteroid) 14 114 
Athlaiuvdous flouer 5 .329 
Arhloe aUcruola 1 .598 
Athlya 4 590; 10 200 
.4choIic stale 7 531 
Achondnte 8 314 
Aeluiiidropl.isia 1 37-38; 12 368; 
IS 492 

Achondrophistic dwarfism 1 38; 
6 509 

4r/ir/i> xiifiola 8 59; 4 358 
Acinoitc 18 692 
AchTomat lens 7 452 
AchiuiiMliaceae 2 132 
Beggialoales 2 132 
Aclirom.'itic vision 14 336 
Irhromntium 2 132 
Achromobat trr 8 81. 432-433: 
10 64 

Achromohorler (iuheri 2 25 
At /inmobacter Uquefariens 
IS 542d 

Achromobarter xeroHs I 38 
Achmmobacieraccae 1 .58-39* 
in milk 8 432 
muipholugy 1 38; 5 96 
taxonomy 2 11 
Achromycin see T etracydinc 
Ad form 9 115 

Acid see Add and base; see 
also spedfic entries such as 
Sulfuric add 

Add amide see Amide, add 
Add and base 1 39-42*; 2 106, 
962; 8 457 

addity functions 1 42 


Acid and base— tonf. 
amphoteiism 1 842 
Arrheniua-Ostwald thmry 
I 89-40 

Bronsted th«»7 1 40-41 
coordinatlmi chemistry 
3 457-461 

hydrogen ion 6 550-552 
hydroxide 6 570 
Lewis theory 1 41-42 
neutrali/ation 0 82 
pH 10 89 

sjU (diemical) 12 16-17 
solvent 12 497 
Usanovtch theory 1 42 
Add anhydride 1 48-44 
u(«‘tyIation 1 86-37 
acylation 1 61 -62 
Grignaid reaction 6 270 
sre nbt» Cairboxylic acid 
Acid-base: clieinistry 8 457- 
461 

pix>perties. periodic table 
10 14 

Acid-b:<se indicator see Indi- 
cator. acid-basc 
Acid-i>ase reaction: titraCiem 
13 656 

Acid blue 43 4 305 
Acid ddoiide 14 389 
Acid dye.s 4 299, 907 
Add-fast stain 1 45-46* 

Ad<l green I 4 900 
Arid halide 1 44-45 
acetylation I 96-97 
acylation I 61-62 
Grigmird reaction 6 270 
see also Carboxylic add 
Acid (hydiugeiiatkm) 6 552 
Acid open hearth process IS 99 
Add phosphamse 8 197 
Add prriccsses: steel manufac- 
ture IS 99-102 
Arid salt 12 16 
Arid soil 12 425-427 
control of pU 12 429 
Add treatment: petroleum 
processing 10 70 
Add raluc: fat and oil, non- 
edible 5 189 
wax 14 443-444 
Acid yellow 3 4 303 
Acid yellow 73 4 303 
Addic rocks 11 590 
Addity functions I 42 
AddUing process: and gas 

wells 9 299 

Acidolysis 1 46*: 14 ISe 
Acidophil 2 269 
Addophitus milk 8 484 
Acidosis 7 840 
Acidulant (food) 5 576 
Acineta 18 297 
Adnoui gland 5 48 
Acipertser II 514, 516 
Aeiperuer brevirostrum I8-'207 
Acipertser fuhfescens 1 46 



4 Adptnnr •hirio 


I 




Adpuatr liuno It 207 
Aeipmir sturle oxyrhjmchus j 

Aelp€iuer traumontamu 

am 

Adpetaeridte 1 46 
AdpauerllonBa I 4 £*, S7-S8; 
t 442; It 20B 
ClupeUormia S 222-223 
Ackerman steering I 46-47 
Adcenaiui, Rudolph S 463 j 


Acoustic transducer see Trans- 
ducer; Transdooer. electro- 

acoiuHc 
I Acomtic tnam 4 2 i 

/ Acoustic niodtr see Sound 
I Acoustic waves’ in bars 14 428' 
429 

in nitids 14 430-431 
in Kav< 14 42B-428 
in llqiilrti H 428 
in solid f 6 


Acmaetdae / SIP 

Acme Cokrr (print 

inx) to ^)? 

AcTSRe rntybeam & SH^ 

Acmite 1 067; 11 129 
Acne I 47*: 12 369 
Aenc rosacea 1 47 
Acnidosporidca 1 47*: 11 5.3; 

13 II 

Acoela I 47 48*; 10 414; 

14 1440 

Acoelomau I 48*. 420 
Aconine 10 440 
cii-Aomitic acid: Krebs cycle 
7 570 

Aconitine 10 440 
Aconitum I 247: 10 440 
Acom 9 2.31 

Acom barnacle 1 562: 5 56.3 
Acorn oil 5 189 
Acorn worm 1414: 5 5 
Arorut rahinm 1 497: IS 125; 
14284 

Acoustic absorption ve Absorp 
tion (sound) 

Acoustic coinpHunco 7 57 
Acoustic enrigy 12 10.5. 518 
Acoustic feedback 1 520 
Acoustic filter 5 265-266 
Acoustic free field I 5!>9 
A(x>uacic homing system (guided 
missile) 6 291 

Ac<Histic iin}>c(lntice rcr Iiiijied- 
ana, acoustic 

Acoustic interferometer 7 189- 
190; 14 182 

Acoustic listening buoy see 
Sonobuoy 
Acoustic mass 7 .37 
Acoustic meatus 4 318 
Acoustic mine 1 48 
Acoustic noise tee Noise, 
acoustic 

Acoustic ohm 7 .37 
Acoustic power 12 .510 
Acoustic resistance 7 57 
Acoustic resonator .tee Resona- 
tor. aa)ustic 
Acoustic torpedo I 48 
antisubmarine warfare 
1 484, 4845-485 
naval armament 1 545 


Aooostics-^ofif. 

nolle oontrd 9 120-130 
pbyiial (mtit) 2 S )8 
pi^rdioiOEmfc/Gi 11 fi-T4 
reverberati& li 537‘S$9 
sonia 12 sod 
sound 12 509‘5!8 
superposition, principle 
of !3 304 

ultrasonics H )82'186 
underwater sound 1 49 

vfbratiim 


/ Infraction nlth elci'ffonef ‘ ^ ^ ^ 

and hoic^ 0 A02rA02tf 


ActinUrial 62.64.., jjj 
Anthoioa 1 455 

Edumrdda ,1,,, , 

Haicamfioitta sta^ j ^ 


( Aapitivd immtwohpcal /»/■ 


1 maetirtic sp/n waves 

jAcntnut 1 49*. 420: II SIS 

6 .5n2d 

Acrasiales 1 49-50*; 7 375 

interaction with phonons 

Acrastcac see Aaasial^ 

6 592r 

Acrastn 1 50 

see atm Sound wave 

Aerasina 8 677 

Acoustic well lofrgfng 14 472 

AiraUunus 4 411 

Acoustical absorption 9 121 

Arrididae6 261;7.334 

Amiistiral branchei 7 415 

Acridine 1 50 .51*, 463; 3 236 

Acoustical engineering: archi- 

Ariidiiie dye 2 20, 4 .303 

tectural aeousticn 1 517 .520 

Acridine Oiaiige NO 1 51 

audio amplifiers I 66.5 

Auiilaviiie 1 .51; 4 30.3 

disk recording 4 236-244 

Acrtlan 5 214 

dvnamicil analogies 4 315 

dyeing 4 .3105 

hearing aids 6 356/;-357 

A(ril,iii lf>: dyeing 4 3100 

loudspeakers 7 587-59.3 

.1(114 gtylluA 5 338 

magnetic recording 8 56-41 

Acroceplialnsynductyly 12 .168 

mechanical vibration 

AfioaTidac 4 212 

R 190-195 

AtroAm 7 327 

microphones 8 558-365 

Aciodyni.1 4 236 

musiral instruments 8 66.5- 

Auulcin 1 .11’. 10 49 

667 

heibicide6 421 

noise control 9 120-129 

Anotofihux iKifu'anellHs 7 462 

noise measurement 9 1.30 

Aciotnegaly 6 397 

155 

AfiolMna .3 474, l4 76 

optii'nl recording 9 353-358 

4rro/>fort hvannthtts 12 77 

public address systems 

Aciopoiid cotals 12 78 

11 88-90 

4r>onV;iN« aeifuatus 6 581 

shock Isolation 12 292o- 

Aciavileiiiidae 12 8 

293 

Aciosome 5 236; 12 602 

12 502-504 

dcrofterniim hiUite 6 405 

telephony 13 445-447 

Arrotelsa loUatif 15 629 

transducers 14 18 

Actotluwacica 1 51-52*; 5 145. 

vibiation damping 14 516 

562 

518 

.i(}ot)ela gemoiA 9 38 

vibration Isolation 14 318- 

Aciiix (Alpha Criicis) S 569 

320 

Acrylate 5 74 

vibration machines 14 320- 

Acrylic acid 2 47.5 

321 

.Acrylic ester 14 18<i 

vibration pickups 14 321 

Acrylic tiliei 4 .3105 

see aim Acoustics 

Aciylic resins 9 493 

Aamsiical image 7 29 

Aaylonitrile 1 52 

Acoustical materials 1 17-19 

cyannethylatioii 5 635 

Acoustical tile 1 IB 

fumigant 5 560 

Acoustics 1 48-49 

nitrile ruhlier 11 640-641 

architectural 1 517-520 

Acrvlonitritc-bmadiene rubber 

atmospheric 1 651-652; 

to 46 

12 515-517 

Actaea alba 10 11 

electroacoustics 4 463 

.4ct4ieon 8 561; IS 406 

engineering 1 48-49 

Actaeonidae 9 545: IS 406 

geometrical (ray) 1 518 

Actaletidae 8 290 

hypenonics 6 5925-592d 

ACTH see Adrenocorticotropic 

musical 8 661-664 

hormone 


S222 

actinium I S4-55 
americ/um f S0I-S02 
bcrkcHum 2 168 
californium 2 417 
curium 3 624-625 
einsteinium 4 417-418 
fermiuni 5 217 
ferromagnetism 5 229 
lawiendum 7 421-422 
magnetoclicmistry 8 54 
neptunium 9 41-42 
nolielium 9 1 1.5-1 16 
piotnainium 11 50 
thorium IS 610-612 
see also Raic-earth elr- 
mentt; I'ransuraniiim 
elements 

Artinistia see Coelacanthifor 
mes 

Actinium 1 55, 4 545 
electron configuratioit 
4 504 

ionization potential 4 504 
radinaclivilv 11 278 
ArtinohadHtts 2 352 
Ar/ffioOflc/IiiM /igMieret/i 2 352 
AftinobariUuK mallei 2 552: 

6 205 

glanders 6 205 
Artinochitinosi I 24-25 
Actinolitc 10 12 
asbestos 1 .569 
peridotitc 10 12 
Aelinomnnas II 548 
Actinnmorphic flower 5 527 
Actinomorphv 10 54.5 
Ac/trmmyret I 466-467: 9 620 
,4r/tnon}vrrt hovis I 56 
4rlinomvret ttreWi 1 56 
Actinomycetaceae 1 55-56 
taxonomy 2 II 

Actinomycetales I 58*; 2 11; 
5 496 

Mvcobacteriaceae 6 677 
Schizomycetes 12 65-66 
StieplomycetaMae IS 178 
taxonomy 2 II 

Actinomyccte 1 464: 5 105: H 
459; 13 178 
actinopha^ 1 57 
soil raicroorgaRlams 12 461 
viennydn 14 327 
Actinomydn 1 468 



H^rcoiUlS6*,466^: 

K^coUunl ideDce 1 122 
Eomyxldal57*;S226; 

Pl52; 18 U 
^inon II 278, 525 
Ictinophage 1 87 

iciirioptanaceae I 57 
uxonomy 2 11 
^ctinojfhnes 1 57 
.crinopoda xee Actinopodea 
rtiiiopixlca 1 57*; Jl 52, 515 
Hrii^flaKcIlida II 52 
Hettozi>ida 6 590;II52 
Radiolanda II 52; 12 27 
Sarcodina 12 27 29 
Arilnoptcri see Actinoptcrygii 
\c*iiioptcrygii I 57-58*: 9 442. 
441; 10 417 
Ad|>cnseriformes 9 442 
Amiiformcs 1 304; 9 442 
Angiiillifoi moa 1 4(^: 9 442 

Batrarhuidifuttnes 2 111: 

9 442 

llclonifoimcs 2 16t; 9 442 
Bcrytifoimca 2 170; 9 442 
carp 2 532 

('.lu(M:irc)riiic'> 5 222*225: 

9 442 

(hukcr 5 •>■70 '/.'ll 
(^prlntfoimi’N 5 018 ‘H'l. 

9 412 

CvptituKloiitifdtiiU's 3 648 
650. 9 4 >2 
ilace 4 I 

Ectu'nciroinic.'; 4 359 360; 

9 442 

fvoUiitonary changes in 
9 445 

flying riah 5 363 
Gadifortnes 6 2: 9 442 
G,iMei().siei formes 6 7); 

9 44‘> 

CohicMiiilormca 6 229: 

9 442 

l.ampHdiforracs 7 389: 

9 442 

I.ophiiroriiiea 7 583; 9 442 
Mustacembeliformes 8 168; 
9 442 

Myctophifonnes 8 679; 

9 442 

Notaeanthiformea 9 169; 

9 442 

PegasifoTiTOS 9 442. 610 
Pvreiformes 9 442: 10 9-10 
Pcrcopst formes 9 442 
Pleiironectiformes 9 442: 

10 417-418 

Polypteri formes 9 442; 

10 490 

rayfln 1 57-58 
Saixopharyngiformes 9 442: 
12 2 

Semionotiformtt 9 442: 

12 175 


ActlDopterygU-eofii. 

SynbnhdillonBtf 9 442: 
18J67 

Tetraodondforma 9 442; 

IS 530 

Zelformes 9 442: 14 610 
Actinopyga 6 466 
Aetinosphaerium 12 27 
AcdiUMKle 18 105 
Actinostroma 8 261 
Actinostromariacea 12 604 
Artinolhrips IS 628 
Artinoirorh iatva 10 151 
Acdnoiirani iinti: radioactivity 
II 278 

Actinula larva; Coelciiterata 
S 255-281 
.Action 1 5R 

Action (phvsics)* dimensional 
analysts 4 193 
Planck's constant 10 265 
principle of lca.st action 
7 448-444 

Action and reaction, law of 
9 91 

Action force: Newton’s laws of 
motion 9 91 

Action potentials- bio|K>lentiaK 
and eleciiophvsiologs' 2 237 
Anton spectra* ultraviolet radi- 
ation fbiology) 14 I8R 
Action variables 6 332 
.Acdpvlin.t see RadloLirUla 
fniturps II .52 
Aclilhia/ic acid 1 47u 
/4ctiti.s nKiruloria 12 23 
Actis-ated alumina: desicc.iiit 
4 77 

Activated carbon I 58 59 
charcoal S 10 
gas mask 6 60 
in sugar nianui .ctuiing 
IS 2S8 

Activated 7-deliVdrocholesterol 
14 343 

Activated fin 12 275 
Activated sludge plants 12 226 
Activation, neutron see Neu- 
tron activation 
Activation analysis 1 59*: 

II 306 

neutron activation II 2*H) 
Activation and affecliviiy fbc 
liavior) 8 005 

Activation energy, kinctin 
fchcmical) 7 356-35? 
Activation overvoltiigc 9 457 
Activation theory emotion 
4 584 

Activator: luminescence 7 611 
Active satellite 8 320fl 
Active sonar see Sonar ^ 
Active transport; metabolic dis- 
orders 8 259 

Activity (thermodynamics) 

1 60-61*: IS 575 
activity ooeffidenu 1 90-61 


Activity (themidJiiaiBEci)- 
font. 

equilibrium, chemical 8 50 
free energy S 495 
(ugacity 5 558 
hydrogen ion 6 551 
standard states I 60 
theory 1 60 
see also Solution 
Activity coefficient (thermody- 
namics) 1 60-61 
Actom>osin 8 611 
Actiiafoi, hvdr.iulic *re Hy- 
draiiiic actuator 
Actuator, servo str Servomotor 
Aciilea 7 466 
Aculciita 6 574 
Acnlogiulhidac 3 278 
Aciii.incc; plioiogiaphy 10 1.57 
Acute clDldhood infections 4 54 
.Acute tnferiivc cnccphalomye 
lius 9 79 

A< ule Ui > iigui I at heobi onilit • 

Its virus 9 •»44 
Acute leukemia 5 192-202 
Acute phaiyngilis 10 100 
Aryanogenesi.s: gene action 
6 106 

Atxlic coinprmnris 9 394; 

14 2()K 

Acvchc liydiucatboii derivulivcs 
9 3{»9-397 

Ar\l adenylate 2 30 

.Ac)l Co\ tlehydiogenase 7 532 

Aryl exchange I 46 

Aql gniiip 1 61. 5 75 

.Acvl h.ilidc 1 44 

alpha- Acylamido aritl 4 461 

aIpha-Acvlainid<icarbun>l 9 ttil 

.Arylntion 1 61-62 

arid anhydride 1 4.5-44 
acid halide 1 44 4.5 
biiedcl-Grafts icactioii 
5 525 

V-Acylcthaiiolaininc 9 461 
<> Acylethanolainiiie 9 461 
N-Acylgliitainalc 9 1 12 
3 At>lindolc ? 63 
Aq'loin condeii.stitiur.s 3 375 
Acylpyiidiiiiiim salts II 112 
N-Acylpyridiniiim salts 11 112 
Adunicllo 5 119 

J. C. 4 335; 9 40; 

10 420 

Adami,W. 8.4 417:7 503 
Adams-Williamson expiession: 

seismology 12 155 
AtLiin's apple 14 346 
Adams catalyst 10 412 
Adamsite 9 401 
Adapidac 10 589 
Adnpidium 12 177; 18 641 
Adaptation (biology); macro- 
evolution 8 11 

Adaptive radiation (evolution) 
811 

Adtptomeier 14 336 


AdEoi* SoS* S M 

• Sft 

Added<olor plaM* prlntiak 
»e07 

Adder (analog) 1 869*870 
mechanical differentlaii 
1 868 869 

Adder's tongue fern 9 842 
Adding maclunei 2 400 
.Addis oounr 8 193 
Addison. 1 . 6 482 
Addison's disease 1 62*: 4 236: 

6 482 

c'infeaf pathology 8 192- 

202 

pi) mentation 10 225 
see also Adrenal disorders; 
Adrenal gland 
Adililion I 62-63 
algebraic I 238 
analog computer solution 
1 368-370 

digital compulcr 4 182 
number system O 2^ 

1.4 Addition (Oiels-Alder re- 
action) 4 116 

Addition fom|M>iinds 8 156-158 
Addition foimulas: plane trig- 
onometry 14 94-y» 

Addition [Milvtneri/alitm 

1 63*: 10 479 4RH 

alkali metals and metelUc 
alkyls 10 482 

complex or ionic catalysis 
10 481 

free-radical catalysis 10 480 
])roccssea 10 480 
sec also Polymerization 
Addition n’acUon 1 63-64*; 

2 346 

alkvnr 1 254-255 
Diels Alder reaction 4 116- 
117 

h*alogcnation 6 325-330 
hydrogenation 6 552*558 
organic chemical synthens 
9 391-392 

polyolefin resins 10 487 
stcric effect IS 131 
see also Addition polymer- 
iration: Diene 

Addition nile: probabilities In 
finite spaces 10 025 
Atlditive ostoration: color cen- 
ters 8 29.5-296 
Additive colorimeters 8 801 
Additive processes: photogra- 
phy. odor !0 16? 

Additives; gasoline 6 70-71 
Additives, food 5 S75-.379 
Adduert rubbent 11 644 
Adelcifla 1 64*; 8 249 
Adelie penguin 12 607 
Adeltna 7 

Adenine 2 195: 4 66; 0 209: 

10 880.859: tl 115; 14 218 
excretion 8 187*148 



A4mw virus 


* 

Adeao virus U 928ii 
Adenocardnoma t 948: 8 620; 

9 880-581; 11 481 
Adenohypophysis 10 2^7 
see also Hormone, adeno- 
hypophyseal 
Adenoid 19 669 
Adenoma 0 S20 
tnondilal 7 621 
Adenophorrj 9 SO, 32 
Adenosine: nucictc acid 9 209 
AdeniMinediphusphate (ADP) 

I 64': 2 18. 39. 50. 459. 

6 220; 10 187, 283, 319. 3.52. 

371 

amino add 1 311-318 
biological oxidation 2 214 
nudcicacid 9 214 
photiMvnthesis 10 191 
Adenosincmonopliosphate 
(AMP) 1 66; 7 531 
nitrogen excretion 9 112 
Adenosincpliospliate 2 50-51 
Adcnoxinctriphosphate (ATP) 

] 64-65: 2 16; 4 6005; 

8 Sr)6a; 10 187. 2B3 
adonylir acid I 6.5 
amino acid 1 311-318 
bacterial coeiuyine 2 13-14 
bacterial metabolism (fatty 

acid) 2 SO I 

biologicil oxidation 2 214 
hioliiminescence 2 221 
carbohydrate metabolism 
2 458 

glurose 6-phosphaU‘ 6 218 
^uiamitM! 6 220 
Krebs cycle 7 370 
metahnlic diaotdcis 8 2.59 
mitochondria 8 520 
miiiicic biochemistry 12 563 
muscle biophysics 8 641 
muscle oHitraction 8 611 
nitrogen exrteiioii 9 112 
phosphorus 10 136 
photosyntluMs 10 191 
plant meulmlism 10 349. 
352 

in plants JO 371 
transferases 5 24 
Adenosis 2 325 

S-Adenosylhumocysteine 8 341 
5-Adenosylnielliionine 8 341 
Adenovirus 1 65-66 

fluoresceiit-antihody meth- 1 
od 8 38S ' 

Adenovirus type 4 10 428 
Adenylic add I 65*; 2 30 
adenosi nctr i phospha te 

(ATP) 1 65 
nudeic acid 9 209 
Adephajpi S 276 
Adermin 14 342 
ADF (automatic direction find- 
er) 4 231-232 

ADH see Antidiutetic Iwcmone 


Adliara IS 41 

Adherence, immune 10 91 
Adlidion, molecular i 66 
and colu.'sion 8 268 
Adhesion tensitm: interface of 
phases 7 I8I 
Adhesive 1 66-70 
glue 6 219 
mucilage 8 621-622 
Adhesive, structural 1 67-70 
Adiabatic change, atmosphere 
see Atmospheric adiabatic 
change 

Adiabatic demagnetization 
! 70; 3 572-574: 7 .599 
Adiabatic engine 5 4 
.Adiabatic invaiiants; action 
variables 1 58 
phisnu physitH |0 391 -.392 
Adiabatic proarss I 70 
idiantum IS 116 
Adimeridae see Colydiidae 
4tUneta 2 114 

ildinotberium ttvinutn 9 171 
Adipamidc 1 303 
Adi|Mtc 5 74 

Adipic add 2 475, 10 460 
Ailipokinin' fatly acid trans- 
port 7 534 

AdiponitHle I 70*: 10 46 
\di|x><ia dolorosa 9 242 
Adipose tissue 1 70*; 12 564 
brc»wii fat 1 70 
lipid metabolism 7 531 
inullihtcular 1 70 
unilocular 1 70 
white fat I 70 
Aditoiidacks 9 142 
.Adjacency iiialilx 6 2.54 
Adler, A. 5 535; 11 74. 80 
Admiral butterfly 2 381 
Admiralty biass 3 470 
.Admit ally rocfficiciit 12 280 
Admiralty me(.il’ tin alloys 
13 650 

Admittano; 1 71 

umduclaiice 3 382-383 
pirallel .ic circuits 1 273 
susreptaiiw 13 330 
Admixtures: conciete 3 364 
AdnatUm (botain) 5 327 
.Adonis 1 597 
Adma 5 338 
Adienul IS 619 

Adrenal cortex hormone: ade- 
nuhypophyscjl 6 480 
Adrenal cortex steroid 1 71-73 
androgen 1 398a-3985 
corticoid bicKiynthesis 1 71 
corcicoid catabolism t 73 
sterol IS 139 

Adrenal disorders 1 73-74 
Adrenal gland I 74-78, 488; 

4 236 , 588 , 598:6482 
abnormalities 1 78 


Adrenal ^and— eonf. 
adrenalectomy 1 77 
in Amphibia 1 75 
anatomy 1 74-75 
biochemistry 1 77 
biosynthesis of oirtical 
steroids 1 78 
in birds I 75 
calcdiot amine I 76 
Chrumaffln ceil 1 74 
embryology I 74 
epinephrine 1 76 
in fishes 1 75 
histology I 75-76 
in mammals 1 75 
mincraloan ticoids I 74 
norepinephrine (artmmol) 

I 76 

phenylalanine 1 76 
physiology 1 76-78 
pn^vtcTonc in biosynthe- 
sis I 78 

ill Prototheria 1 75 
in reptiles 1 75 
supian-nal gland 9 78 
tyrosine 1 76 
70ti:i fasciculala 1 75 
Tona ginmerulosa 1 75 
zona reticularis 1 76 
Adrenal hyiierplaMa 13 526 
.Adrenal medulla (physiology) 

I 76, 5 41: 13 365 
Adienalectomy I 77 
Adn.-n.ilin 4 .585; II 71. flt 
chronuilophoie 3 98-103 
Adicnalin: endocrine tiicclia- 
nisms 4 590 
hoiinone, adici.al 
incdulliirv 6 481 
we tdw hpiiiqdiiine 
Adrenergic heart beat 8 139 
Idrrnri 3 285 

Adrenocortical hormone see 
Adrenal cortex steroid 
Adrenocorticoid see Adrenal 
a>rtex steroid 

Adrcuocortlcotrophin 13 618 
emiunrine mechanisms 
4 590 

pituitary gland 10 2.50 
Artrenocmticotropic hormone 
(ACTH) I 71: 9 629 
adenohypophyseal lior- 
moiic 6 479*480 
adrenal gland 1 74-78 
endocrine mechanisms 
4 590 

hypophysis 6 596-597: 

10 250 

Adren(^*niital syndrome 1 74 
.Adrenosterone 13 526 
Adrian, laird B 203 
Adriatic Sea 5 114; 8 207 
delU^-Adrostcn 17 beta-ol-8- 
one 6 235 
Adsorbate 1 79 


Adsorbent 1 79 

activated carbon 1 58 
chromatography 8 92 
gas mask 0 59 
Adsorption 1 78-82 

activated carbon 1 58-59 
applications 1 70 
ratalysis 2 549 
cell-surface Ionisation 
2 624 

charcoal 3 10 
desiccant 4 77 
drying 4 282 

gas chcomaUtgraphy 6 47 
40 

humidity control 8 516 
isobars 1 80 
isotherms I 80-81 
kinetics 1 81-82 
molecular sieve 8 546-547 
precipitation (chemistry) 

10 572 

protein isolation II 36 
surface phenomenon 
IS 3I4-S1.5 

thennodynamici 1 81 
types I 79-80 

Adsoiption rliromaingraphy 
3 93, 96 
Adiila 5 119 
Adulaicsccncc 6 96 
.Adulaiia 5 210 
Advonlia 1 553 ^ 

Adventitia 14 290 
Adsentitiuus bud 2 361 
Adventitious roots 13 124 
Advcnturiiic 5 213 
•lerhmina 9 510 
.\cchminid.ic 9 510 
.4<f/iwiO/>horttt orcidentali* 

6 268 

Aeridiospore II 654 
Accidium II 654 
,4rdet6 3I5 

iedfs aegypti 4 62, 218. 7 I22h 
8 214, 599; 14 105 
Aedfs albopirtm 4 62, 218 
Aedes pnlynesimd^ 5 258 
Aega psora 12 533 
Aegtran Sea 5 114; 8 207 
Aegeriidae 7 464 
Aegerinaugite II 129 
Aegerine augite 18 361 
Aegcilic 13 361 
Acgialitidae 8 276 
At^idae 5 291 
Aegina 8 25.5 
Aegina. Gulf of 5 114 
Aegla 4 31 

I Aegothelidae 2 448 
Aegypiinae 5 178 
Acluroidea 2 522 
Aeolian sediments: soils 
beneath 9 522 
Aeolosomatidae 9 315 
Aeohthrips fastiatut IS 628 
Aepophilidu 6 401 



Africa 
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4ff}yomis 1 82 

Aepyorniihidac 1 82 
Aepvornithiformes: elephant- 

biwis I 82. 694 
4c^uvrea 2 222 
Acquorin 2 222 
Vcratinff agent (food) 5 376 
Xfrjiion: walcr treatment 
14 409 

Acrcnchyma IS 115 
Acrul ve Antenna (aerial) 
\crtal jeep I 197 
Arrij) navigation see Air navi- 
gariim 

\cri.d photograph I 82-84*; 

10 156 

archeological applications 
1 84 

engineering applications 

I 83 

in foiest mapping 5 456 
ill forestry I 83 
geological applications I 82 
geographical uses 1 82 
tn meteorology I 84 
iiiilitnry intelligence 1 83 
(Miruleum piusjiecring 

II 25 

plidiogranmictry 10 156 
soil Micnie and agiiculture 
1 83 

Aerial siirvtv: photographing 
13 670 

steieoplotting instrument 
13 67*1 

tiqHigiaphic surveying and 
mapping 13 678-679 
Aeiiai Mamtvavs 2 368 
Venal tiansnnsMon liiirit 14 52 
Aeiial watfarc 1 534-537 
■irrobadUm ftolytiiysn 2 44 
inohacter I 84*; 2 44; 5 1, 69; 
9 173 

hUt'rohacterinreae 5 1 2 
IMViC test 7 48-49 
i^rohtti ter aewgenes 1 466-467; 
2 378. 024 . 5 67, 424; 8 431; 
IS 528 

ifTobarter cloacae IS 542 
Aeraharter leiianicum 7 486 
Voiiilnc bacteria IS 1, 2 
VerMlyiiainic center 1 84 
Aerodynamic downwash: at- 
iiu>spheric pollution 1 644 
Aeiudvnamic drag see Aerody- 
namic wave drag 
Arrodynamic flight: limits I 89 
■Aerodynamic force 1 84-87 
hallistic range 2 7? 
change in momentum 1 84- 
85 

drag I 86 
flutter 6 355-556 
helicopter I 85 
let en^ne 1 85 
lift production 1 85-86 
propeller engine 1 85 


Aerodynamic fbrce-corat. 

STOL airplane 1 86 
subsonic night IS 226 
turbopropeller engine I 85 
VTOL airplane 1 86 
Aerodynamic heating I 103 
aerothermndynamics 1 10 $ 
heat convection S 442-443 
Aerodynamic lift: airship 1 217 
autogiro 1 674 

Aerodynamic resisunot: air- 
plane 1 2(^ 

Aerodynamic surface: aerody- 
namic center 1 84 
Aerodynamic test* shock-wave 
display 12 298-299 
Aerodynamic wave drag 1 87- 
88*. 534; IS 308 
aerodynamic efhciency 
1 88 

aerodynamic force 1 84 87 
airship 1 218 
causes 1 87 

effect on lift-drag ratio 
I 88 

form 5 344 

icdticlinn 1 87-88; IS 175 
Keynolds numb«T II 540 
skin friction 5 344; 12 372 
subiliiy and cotuiol 1 88 
Mreainlinlng IS 175 
subsonic flight 13 225 
supersonic flight IS 108 
transonic flight 14 61 -64 
AcKMlynamics 1 88-89 

ballistic range 2 76-78 
brunches I 89 
compressible Dow 3 348- 
349 

helicopter rotor 6 385-186 
hydraulic anahog table 
6 526 
kite 7 364 

spacectafr structure 12 547 
subsonic flight 13 224-229 
supersonic flight 13 307 
309 

transonic flight 14 61-64 
turbine blades 13 89 
wind-tunnel teste 14 497- 
501 

AcKwlastic stabihtv I 192 
Aerot'lasticity I 89-93 
buffeting 1 91 
control cffectivenws I 90 
control reversal 1 90 
divergence 1 90 
dynamic stability I 91 
flutter I 90; 5 355-956* 
gust loads I 92 
noise 1 92-93 
stall flutter 1 91 
Strouhal number 1 91 
vibration 1 92-93 
Aeitdogy 1 93 

Aeromagnetic surveying 1 93- 
94 


Aeromagnedc surveying-cont. 
air-borne magnetometers 

1 93 

compilation and interpre- 
tatioR 1 94 

field equipiiwnt and meth- 1 
ods 1 94 

fluxgate magnetometers 
1 93 

mineral prospecting 11 21 
nuclrar magnetometers 
1 93-94 

values and limitations 1 94 
Aeromechanics I 94-95 
see also Aerodynamics 
Aeromonas 11 64 
Aeronautical charts 2 535; 9 17 
fiolar navigation 10 442 
Aeronautical engineering 1 95 
airplane fustda^ design 
5 587-588 

astnmautical rngineciing 
1 603 

flight science 5 309-310 
Aeronautical meieoro1<^ 

I 95-97 
icing 1 97 
jet stream 1 96 
lightning strikes 1 97 
low visibility at terminals 
1 95 

tro|H)f>.iuse 1 96 
turbulence I 96 ! 

upper winds and tempera- 
ture 1 96 

Aeronautics 1 97-iHl 
tcleiiicliTiiig 13 429 
Aenmomy 1 98 99*; 6 171 
uii glow 1 99 
atmosfiheiir n>m[)osition 
I 98 

aurora 1 99 

coipiiMiilar ladiation 1 99 
gc'Oinagnctism I 99 
ionic com|M>s>lion 1 98 99 
loiiosphei ic structure 1 98 
pro|)criies of upper atmos- 
phere I 98 99 
sfcrirs 12 237-238 
ultraviolet radiation 1 99 
x-iadiation 1 (H) 
see also Astronomical geo- 
physics 

Aerosol 1 99-101*; 9 585 
atmosphere I 100-101 
aimiHipherie pollution 
1 645 

cloud physics 3 214 
coagulation 1 100 
diffusion 1 100 
dust and mist collection 
4 296 

filtratitm 1 101 
Cormatiem 1 100 
marine organic materials 
IS 104e 


Aeroiol-Hront. 

optical and electrical prop- 
erties 1 100 

screening smoke 12 81-K 
sea salt 12 104-I04a 
sea-water droplets 
12 104-10411 
stability 1 100 
see also Sire reduction 
Aerosol bioclimatology 
2 200-201 

Aerospace-vehicle flight regime 
1 88 

Acrosporin see Polymyxin 
Aerostat 1 101-102 
airahip 1 217-220 
balloon 2 86 
Aerostatics 1 101-102 
Archimedes' principle 
1 101 

Boyle's taw 1 101 
buoyancy 2 372 
0:artes' law 1 101 
Dalton's law 1 101 
Joule's law 1 101 
Pascal’s law 1 101 
Aeiothermochemi|try 1 102 
see also Gas dynamira 
Acrothermodynamics 1 102- 
104 

aerodynamic hciUng 1 103 
compiciatble flow S 348- 
549 

external flow 1 103 
internal flow 1 ]Q2'103 
skin friction 12 372 
spacecraft structure 12 547 
see alMi Gas dynamio 
Acscicpiadaccae 6 115 
4rfrHlut 2 359; 3 188 
Aeiculus glabra 2 359 
Aesrulm hippocdstanum 2 359 
Aesculuf octandra 2 359 
Aeshntdae 9 275 
Aestivation 5 327 
Ae^ituum. Sinus 8 593 
Aether see Ether (physics) 
Aethoprora metoporlampa 
8 679 

Aetobatiz narinari 8 573 
Aelosaurus 13 544 
AF see Audio flequency series 
of entries 

AFC (automatic frequency con- 
tnil) 1 676b 

Affcctivity and activation (be- 
havior) 8 605 

Afferent impulse: in decere- 
brate rigidity 10 527 
Afibrim^nemta S 195 
Afocal lens 9 366 
Afocal optial system 9 365 
Africa I 104-109 
climate 1 104*100 
coal fields location) 1 448- 
449 

I coal resources (taUe) 1 4M 



i AMccm tfrong* 

Afrlca—c0fif. 

drainage I 108 
folded areas 1 107-1^ 
lilands X lOB 

oil and gas field (locations) 
• 447 

pliyiical map 1 105 
plateau features I lOd-107 
resources of 4 948 
rift valley system I 107 
wgetation I 104-106 
volcanic fearurca 1 107 
African drongo tl 92 
A^ican elephant 4 887 
African Jungfish 4 210 
African plateau 1 107 
African sleeping sickness see 
Sleeping sicknins, African 
African trypanosomiasis see 
Sleeping sickness. African 
African violet 9 408; 14 192 
After feather 5 195 
After-image; vision 14 999 
Afterbirth 5 241 
Afterburner 1 109-110 

turbojet 1 174. 186; 14 149 
turboprop 14 151 
Afterbiiniing: burning velocity 
measurement 2 975 
effect of 14 158 189 
Afterflame: flameproofing 
5 295 

Afteiglow. riamepnx>fing 5 295 
silock-wavc display 12 299 
see also PhospliorcscciKi: 
Aftershocks, earthquake 4 953 
Aftcrtieating dye 

4 910a 

Aftoiiian (Interglacial) 6 195 
AC see Allcrnaliiig-gradiriU 
Agamemnon (asteroid) 14 114 
Afameris Aetaudata 7 l22/i 
Agamidae 19 23-24 
AgamiiiaglnbuIitMMnisi I 110*. 
2 265 

gamma globulin 6 99 
in immunity 7 94 
metabolic disorders 8 257 
Aganastcridac 9 942 
Agaonlidac 6 874 
Agii/wruti 11 ^ 

Agar I 110*: 6 5. 1^7 
Agar get test: antigen-antibody 
reaction 1 479 
Agnrbaciertum I .99 
Agarbat terium mesentericum 
IS 542a 

Agaricales 2 107: 8 660 
Agarifiis bts/mrus 8 660 
Agassir. A. 9 266 
Agassiz, 1.. 1 622 
Agassiz Plain, laike 9 159 
Agassiz trawl 8 I02r 
Agate 1 111*; 12 922 
chalcedony 8 6 
gem 6 99 
type 14 171 


I Agate Bridge 10 49 
1 ,4gatAii 3 187, 400a, 401 
Af^ave S 190- 4 292b; 7 814; 
10 992; 19 120 
cantata 12 948 

Affove fourcrovdes 12 79, 948 
if'mtr sixalina 12 79. 348 
Agave worm 7 464 
ACC faiitomafic gain control) 

I 676b-676r*; 19 471 
\ste. absolute see Absolute age 
Age, neutron II 966-967 
Age determination see Dating 
raethofls 

Age-hardening treatment; non- 
ferrous metals and alio^ 

6 979 

Afi^ inhibitor* plastic com- 
ymunding 16 476b 
Age theories, earth 4 9SO-93I 
4gefaiuf phoenieeus 2 254 
Agetenopsis 1 408 
Agenesis* hvpoptasia 6 .597 
nervous system disorders 
9 69 

Ag^isia 12 988 
Agfa Cnpyrapid 10 160 
Agfacolor film 10 167 
Aggliirinalion reaction 
1 11M12 

antigen-antibody reaction 
1479 

conglutination 3 399 
lant^f ieUt di f feren tiation 
scheme 7 990 
Agglutination test IS 14 
Agglutinin I 112 

agglutination reaction 
1 111-112 

Aggregate, concrete 8 562 
Ai^ression I 112 
frustration 5 .549 
Agitation: mixing 8 522-.524 
Agfanthn 3 285; 14 10 
Aglaophamta 10 469 
Aglaspida 8 244; 14 562b 
Aglomertilar kidney 8 140 
.Aglycon 6 224 I 

Aglycon group 6 219 
Agnatha 1 112-119*. 414. 420; I 
8 205: 14 908 I 

Cephalaspidoniorphi 1 112- I 
119:2 649 I 

Coelolepida 3 282 
Cycl(Kit<»maia I 113: 3 644 
Myxinidae 1 113 
Ostemtraci 9 446 
PaleoToic 1 112 
PetromyTontidae 1 113 
Ptcraspidnmorphl 1 119: 
1185 

Recent Agnatha I IIS 
Agnosia I 113*. 489.898 
Aganiatites 4 

j Agonistic behavior 12 995, 400 
I .Agorcqibobla 10 110 


I Agranulocytwia IS 244 
leukopenia 7 486 
Agricultural chemistry I 113- 
114 

chemuigy S 89-55 
fertilizer 5 236-239 
fumigant 8 560 
important diemicals 1 114 
scope 1 113-114 
soil sterilization 12 465 
see atso Ccieal chemistry 
Agricultural drainage 1 138- 
139 

Agricultural engineering 1 114- 
116 

crop processing 1 115 
electric fmwer 1 115 
fai in structures 1 115 
machinery 1 114 
power 1 114 
soil comwrvation 1 116 
training I 116 
water conservation 1 116 
Agricultural machinery 1 116 
fertili/ing 5 241 
selection t 117 
terracing IS 800 
tiaclor 14 11-12 
use cost 1 117 
work capacity 1 117 
see alto Agricultural soil 
anti crop practices 
Agricultural meteorology 1 IlK- 
119 

Agricultural residues* chemiir- 
gy 3 54-58 

Agricultural science (animal) 

I 119-122*. J2 2j8 
artifla.it insemination 
1 120 

breeding, systems of 1 120 
biecxliilg tcrininulogv 1 12U 
uitile puMluction, daily 
2 .564-.568 
ctieinurgy 3 59-85 
feedsiiiffs 1 120-121 
livestock breeding 1 119 
livestock fmling 1 120 
livestock fungus infections 
1 122 

livestock judging 1 12i 
livcstiKk nutritional re- 
qinrcnieiits 1 121 
livestock pest (onttol t 121 
mule production 8 628 
new breed formation 1 120 
swine pniduction 18 342 
see also entries on spedfic 
animals 

Agricultural science (plant) 

I 122 126 
bean 2 115 
chemurgy S .53-55 
fertill/crs 1 122 
flax 5 299 

fungicides 1 129; 5 563 
I growth regulator 1 125 


Agricultural science 
^ast)~conf. 
tierbiddei 1 124 
insectiddei 1 129 
mechanization 1 122 
nematocides 1 123 
peanut 9 602-606 
photoperiodism 1 125 
plant nutrition 1 122 
plant translocation (organ- 
ic mlutes) 10 981 
soil sterilization 12 465 
sorghum 12 506-509 
soybean 12 593-537 
squash 19 29 
strawberry IS 171-172 
sugar beet IS 241 
sugar canc IS 243 
sunflower IS 292 
viruses 1 125 

see alto entries on specific 
plants 

Agricultural soil and crop prac- 
tices 1 126-134 
broadcasters 1 128 
cattle production 2 862, 
567 

torn 3 482-48.3 
cover crops 3 .526-528 
drill I 128 

drying and storage I 131 
f(*rtj)i7ing 5 241 
lianuwing 1 127 
harvesting I 129 ^ 

plant diseax: control 10 .515 
planting 1 128 
plowing 1 126 
processing crops 1 139 
terracing 19 800 
tillage 1 128 

tee alto entries on s(xrcific 
crops 

Agriculture I LHI-lSg*; 4 400 
agronomy 1 HI 
alfalfa 1 292-295 
chemistry I 119-114 
com 8 480-488 
ecidogy 4 400 
farm rtops 5 182-183 
grain crops 6 245 
legume forages 7 449 
meteorology 1 118-119 
micrnmetcoroli:^ 8 354 
oasts 9 298 
plant disease 10 904 
rural dcctrification 11 652- 
6.53 

rye 11 686 

in United .Sutes I 134 
wheat 14 479 
world conditions I 136 
terradng IS 500 

Agriculture (drainage) 1 198* 
139 

Agriculture (itnicturei) 1 115, 
199-141 



Agriculture (*tnictures)-con(. 
grain-etorage and -process- 
ing I 141 

housing types I 140 
AgTioftidae • 275 
AgTabaclerium 5 96: II 548 
Hbtzobiaceae 11 546 
4eTobecUrium gypsophilae 
11 546 

.^f^robacterium pseudatsugae 
11546 

Attubeclfrium radiobaettr 
11546 

4grobacteTium r^iizogener 
II 546 

igTobacterium rubi 11 546 
ierobacteriwn slellulatum 
II 546 

{grobactrrium tumefeciens 
5 516; 6 252; 10 507; 11 .145. 
546 

Agrmiiyridae 4 212 
Agronomy 1 141-142 
ifirofrtton 8 190 
igtopyron smithi S 190 
.l(rrroi<**nrNa Gilhago 14 105 
4|,ooWif alba II 189 
Agiiaiilirnte 4 255 
\giilh.is rurrent 9 247 
Agulhas siieam 7 56 
4ilanthm 2 579 
Aileron 1 215 

stability and contiol IS ^8 
Hings 14 517 

4tlurof/ttda melauoleucux 9 516 
4dKn4r 9 515 
Aiuslio volcjnics 11 597 
Air 1 142 

.ihuosplicrc 1 627 629 
ronipositiun 1 6.17-618 
iicat convc'ciion S 499-444 
moisture content 8 583 
rofngrraiit II 415 
vrUicity o{ sound in 
12 513; 14 431 
water-vapor content 3 214 
we also Atmwipherc 
Air Almanac 1 I42> 675 

celestial body identibca- 
tion 2 563 

Air armament see Aimamcnt. 
air 

Air bladder 12 180 
Alt blown asphalt 1 591 
An brake 1 142*; 2 318 
lir car 1 197 

Air carriers: air transportation 
1 160 

Air-cirrulation measurement 
1 221 

Air classifien: mechanical 
3 156 

Air-cleaning devices 1 162 
All rompreisor 1 142-143 
tee also Compressor 
Air condlticHiing 1 143-145 
comfort control S 816-317 


Air conditioning— cont. 
comfevt equation I 144 
dehumidllier 4 45-46 
eflfcctive temperatme I 144 
heat pump 6 367-369 
humidifier 6 514 
inside air terapenitute 
1 144 

marine machinery 8 123- 
124 

rdative humidity 1 144 
temperature-humidity in- 
dex IS 491 
thermostat IS 593 
Air conditioning, automotive 
I 145-146 

Air exmtaminants' mines 8 4!^ 
Air cooling 1 146-147 

absorption refrigeration 
I 147 
dry I 146 
evaporative 1 146 
heat transfer 1 146 
icr as lieat sink I 146 
roechaniral lefrigeration 
1 147 

steam-jet refrigeration 
I 147 
iwt 1 146 

Air moling svstem* engine 

4 603-604 

finned surface 4 605 
heat transfer 4 605 
Air-ciishion s^hicIc 1 197 
Air cycle; refrigeration II 414 
Air decontamination 4 38 
Air-dcfiolarired alkaline cell 
14 477-478 

Air-diclet trie ca|>acitor 2 446 
Air disinfectants 1 47.5 
Air rtnlKilism 4 565 
Air entniining portUnd a*tnent 
I 198*; 3 964 

Air expiosmn. nuclear 9 181- 
184 

Air filter 1 147-148 

dust and mist colh-clion 

4 296 

eleritonic aii cleaners 1 148 
electrastatic precipitation 
1 147 

impingement 1 147 
straining I 147 
viscous-impingement air 
filters 1 148 

warm air heating system 
14 sa5 

Air glow 1 99. 148*. 528 
Air heater 4 403-404 
Air lift pump 4 246 
Air liquefier 3 574-575 
Air mass I 146-151 

development of mneept 
1 14B 

fronts 5 558*: 8 327-329 
jet systems 8 327-329 


Air mass— font, 
origin of 1 149 
weather significance 1 149 
Air navigation 1 151; 9 10 
air almanac 1 142 
air-traffic control 1 159 
airport zone 9 21 
approach and landing /one 
9 21 

automatic astronavigatton 
I 67.5-6765 

dead reckoning 4 18-21 
instruments 9 17-18 
long-distance enroute zone 
9 21 

navij^tor's chart 9 17 
liolar regions 10 442 445 
pressure aitiincter 1 287- 
288 

radio altimeter I 288-289 
short -distance enmute rone 
9 21 

squall line 13 21 
see also Guidance systems; 
Navigation systems, clec- 
irutitc 

Atr petcussioii dnUitig: mm - 1 
era! 2 296 
Air pocket I 151 
Ail (>olhition ser Air iMtllutiun 
control; Atmospheric pollu- 
tion 

Air iiolhition control 1 151-155 
air-rliMtiifig devices 1 152 
aii-in<«ni(oring instiument 
1 15.5 

aliuospheric dilution 1 153 
dust and mist colleclion 
4 296 

electrostatic precipitator 
4 538-539 
inciiieration 1 154 
incinerator design I 155 
smoke 12 387 

see also Atmospheiii |K)1- 
hition 

Air-|iosilion indicator 6 281 
Air pressure 1 1.55-158 

caus.ll n‘lal>onsh{})S 1 156 
climatology 3 174-178 
cyrh'iic 3 641 
designating 1 156 
deviations and variations 
1 157 

diurnal variation 1 157 
158 

geographical characteris- 
tics I 157 

high armosplicric pressure 
1 640-642 
hurriane 6 520 
Isobar (meteorology) 

7 275-274 

low atmusplteric pressure 
1 642-643 

maps 7 275-274. 290 
millibar unit 8 440-441 


Air tro na pertoWnit f 

Air pressure— conf. 
in moving air 1 156 
upper air patmmi 8 383- 
335 

Air propeller see Propeller, air 
Air pump IS 294 
Air revitalization equipment 
8 124 

Air rotary drilling 2 297 
Air-sea interface 12 103-105 
aerosols 12 104* 104a 
air bubbles 12 104-104a 
conduction 12 104 
dioplet ejection 
12 I04-I04a 

evaporation 12 J03-104 
he/', and water vafior 
12 103-104 

ocean-meteorological rela- 
tions 9 263-264 
radiation 12 104 
thermocline IS 562 
Air-separation process I 638 
Air sextant 2 585: 12 234 
Air-speed .ndicator 1 220 
Ail- standard cycle 9 451 
Air supply masks 6 60 
Ait suspension, automotive 
1 685 686 

Air tciii|>eratmG I 1.58-159 
animal range 3 424 
diurnal rang^ 6 269 
fluctuation in 3 170 
greenhouse effect 6 269 
isanoraal 7 2705 271 
Libyan Desert 4 327 
over continents 3 424 
polar regions 10 440-441 
upper-air measurement 
1 632 

Vostok, Antarctica 4 327 
Air to-air combat 1 .534-537 
Air-to-air missiles I 536 
Air-(n surface missile 1 537 
Air traffic I 160-161 
I Air-traffic control I 159, 162- 
I 16.1*; 14 12-13 
I airway beacons 11 4 
surveillance radar 19 323 
, Air I rafftC Control Transpon- 
der System 1 159-160 
I Alt ttatisfmrtaiion 1 160-163*; 
14 65 

airport 1 161 
cargo lines 1 160 
classes of service 1 160 
helicopter 6 389 
international limn 1 160 
local lines 1 160 
military aviation 1 165-166 
Kgtilaitcm 1 161-162 
safety 1 162-163 
supplemental lines 1 160 
cerritoriai lines 1 160 
traffic 1 160-161 
trunk lines 1 160 
urban lines 1 160 



to Hvtiy 

Alf'turbulence itudy I 402 
Air*vdocity aieaMirement 
1 220-221 

snemometer I 401-402 
bridled pressure plate 
I 221 

heated tbermMouplc 1 221 
Rata thermonietn' 1 221 
pitot static tube I 221 
mituri tube 1 221 
Air waves setr Meteorology (syn- 
o^c) 

Air waves, upper synoptic 

I 163*; 8 8S1-3S2 
Airborne magnetic survey: min- 
eral prospecting 11 21-22 

Airborne magnelomeiet 1 93; 

II 22 

Airborne radar 1 163-165 
Doppler drift 1 164 
Doppler radar 4 265-268 
drift meaHurement I 164 
electronic pilotage equip- 
ment 1 163 
radome II 325 
squall Hoe detection 
IS 21 

wcatlier detection 1 164 
see aiw Radar 
Airborne radio sextant 

1 67&1-6765 

Airborne radioactivity surveys: 

mineral imMpecting II 24 
Aircraft I 166 

aerodynamic healing 1 103 
aileron aintroi 1 689 
air propeller 11 10 
alr-iwlocity roeasmemcnt 
1 221 

airport engineering I 214 
altitude control I 689 
automatic flight control 
systems 5 308-309 
automatic throttle amtrol 
1 676d 

autopilot I 689 
bank-angle cmitrol 1 689 
ceiling 5 904 
dasiifications 1 166 
cockpit controls 3 307 
combat 1 534-537 
cmivertlpiane S 445 
degrees of frocdoni 9 303 
diffuser 4 142 
directiottai controls 5 307 
dive 5 305 
dnnw 4 274 
dynamic characteristics 
S 305 

dynamic handling quali- 
ties 6 302 

dynamic performance 5 302 
elastic behavior 1 89-93 
devator 4 559-560 
endurance 8 305 
equations of motiem 5 MS 


I Aircraft-*ro»f. 

ferret (reconnaissance) 

4 521 

flight characteristics 5 302 
306 

flight controls 5 306-309 
flight dynamics 5 309 
flight performance I 186 
flutter 5 355-356 
glide 5 905 I 

ground speed measuicment 
1 164 

handling characteristics 

5 306 

heading control 1 689 
helicopter 6 384-389 
instrumentation see 
Aircraft instrumentation 
jet range and endurance 
5 305 

landing 5 306 
landing gear 7 395-395 
naval 1 542-5421; 
noise I 182184 
ornithopter 9 4085-409 
parachute 9 543 
pitch-control 4 559-560*; 

5 307 

pitch-rate control 1 689 
prcmiire altimeter 1 287- 
288 

radio altimeter I 288-289 
ranf^ S 304 
rate of dimb 5 304 
roll controls 5 30? 
roll-rate rontrol I 689 
stability IS 31 
static characterhlics 5 304 
static handling qualities 
5 302 

static [lerformance 5 302 
storm detection 
IS 166a-I565 
subsonic flight IS 224 
supersonic flight IS 307- 
309 

take-off 5 306 
thrust defined IS 615 
use in meteorology IS 1665 
vertical take-off and land- 
ing 3 445 

wind tunnel tests 14 497- 
501 

wing 14 508-518 
yaw control 1 689: II 649 
jve also Airplane; Airship 
AiTCiaft, military 1 165-166 
Sirenift accidents I 696 
Aircraft armament see Arma- 
ment, air 

Aircraft braking; thrust rever- 
sal 1 188 

Aircraft cannon 1 5S4 
Vulcan 1 534 
Alrcnft earburetimi 2 479 
Aircraft carrier 12 262-263 


I Aircraft compass system 1 166 
dead redconing 4 21 
I Aircraft drift measurement 
1 164 

Aircraft early warning 1 220 
Aircraft engine 1 166-167 
carburetor 2 477-480 
criteria 19 591 
helicopter 6 366 
magneto ignition 8 53 
mufficn 8 623-624 
ramjet II 335 336 
reciprocating 1 167-170*; I 
7 l%-209 

superohar^ IS 2% I 
turbine 14 148-152 
turbofan 14 149. 154-155* 
turbojet 14 149, 155-157* 
turboprop 14 149-152, 
I57-158* 

turboram jet 14 158-160 
see also mitrics on specific 
engines 

Aircraft engine, redprorating 
1 167-170*: 7 196-209 
Aircraft engine performance 
1 171-177 

air speed 1 176-177 
altitude ca(xibility 1 176- 
177 

flight envelopes I 176 
ramjet 1 175-176 
range I 176 177 
redprorating engine 1 171- 

177 

specihe fuel consumption 
I 177 

turbojet 1 173/ 
tiirlmprop 1 174-175 
Aircraft fite 1 186 
Aircraft fuel I 177-179 
additw I 178 
frecritig I 178 
impurities 1 188 
jet fuels I 178-179 
piston-ciigine fuels 1 177- 

178 

propulsion I 187 
ramjet 11 336 
specifications I 179 
temperature stability 1 179 
volatility i 178-179 
Aircraft fuel system 5 558 
b(K>st pumjM 5 558 
Aircraft guns 1 534-536 
sights 6 298-299 
Aircraft instrument panel 
I 179-181 

flight and navigation In- 
struments 1 179-180 
integrated display 1 180 
organization for decision 
1 180-16! 

Aircraft instrumentation 1 181- 
182 

air-speed indicator 1 220 


I Airerafc iiutruineatation.r 9 Q{ 
angle-of-atuck indicator 

14 597 

automatic horizon 1 676 
flight test I 181 
glide-path indicator 6 212- 
213 

navigation instruments 
J 181; 9 17-18* 
powCT-plant 1 181 
radio compass 4 231-232 
rate-of-cHmb indicamr 

11 346-34? 
sexunt 12 234 
stall-warning indicator 

15 36*: 14 597 
terrain-clearance indicator 

IS 502 

turn and bank indicator 

14 163-164 

yaw indicatOT 14 597 
see also Navigatiim sys- 
tems, electronic; entrin 
on speciBc instruments 
Airaaft landing equipment, 
automatic landing system 
I 676r-676d 

lerrain-clcarancr indicator 

15 502 

Aircraft low-approach systeiuv 
I 182 

altimrtm 1 287-289 
autopilot 1 690 
instniment Utiriing%ystom 
(1IJ5) 7 147-149 
piccisioii approach radar 

10 577-578 

Aircraft maneuvers see Flight 
characteristics 
Aircraft noise 1 182-184 
aeroclasticity I 93 
air-to-ground propagation 

12 517 

boundary-layer noise 
1 184 

exhaust noise 1 183 
fuselage design 5 591 
jet noise I 183 184 
noise control 9 122 
propeller noise I 182-183*. 

11 12 

propulsion system noim 
1 187 

Aircraft propeller see Propeller, 
air 

Aircraft propulsion 1 184-188 
electromagnetic 4 490-492 
engine 1 166 
engine installation I 186 
fire 1 188 
fuels ] 187 
gas turbine 6 67 
nuclear 9 175-177 
performance 1 IKI 
propulsion system noiw 
1 IS? 

ramjet 11 395936 
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Aircraft propuUion-cont. 
Kquirenients 1 164*185 
gp^ requirement 1 185 
system! I 185 
thrmtt reversal 1 188 
turbine 14 148-162 
ste also entries under ipe- 
dfic engines 

Aircraft rudder see Rudder, 
aircraft 

Airaaft safety: airport visibil- 
ity 1 95 
fixe I 188 

jet stream (meteor) 7 SIO 
lightning strUtes 1 97 
turbulence 1 96 I 

weatiier avoldantt radar 
8 ]I9 

Aircraft stabilizer see Stabili/cr, ! 
aircraft 

\iraaft testing 1 188 197 

aerodynamic sliape 1 169 i 
aerodastic stability 1 192 
aerorlasticity iharacteris- 
tics I 189 

air loads I 191-192 
airframe loading 1 191 
canopy ejection 1 190 
contiollability 1 191 
data processing 1 197 
data recorders 1 194 
<lata leduclion 1 192 
di*velopineiit testing I 191 
dynamic ground tests 
1 1R9191 
engine tests 1 191 
fatigue life studies 1 192 
flight-test instruments 
1 182 

flight testing 1 191-194 
flow separation patterns 
1 189 

flutter 1 192 
full-scale testing 1 189 
ground tests 1 191 
instrumentation I 192-197 
lift and drag curves I 189 
maneuverability 1 192 
model flight tesu 1 189 
model testing 1 189 
performance 1 191-192 
pilot scat ejection 1 189 
rocket-sled testing I 189- 
191; 11 611-614* 
shock patterns 1 189 
stability 1 191 
static leading tests 1 191 
sutic stability 1 189 
stnictural flexibility 1 189 
structural flight tesu 1 191 
telemetering IS 426 
transducer 1 195 
vibration 1 191 
wind tunnel I 189; 14 501 
wing air had distributions 
1189 

see also Environmental test 


Airflow patterns: schlieren 
photography 1* 67-68 
shadowgraph IS 259 
Alrfoi] 1 198-SOl 

aerodynamic center I 84 
aerodynamic force 1 85 
air propeller 11 10 
aspect ratio 1 589 
design, dynamic similaritv 
4 512 

effective aspect ratio 1 200 
effidency factor 1 200 
elliptical planform 1 199 
201 

elliptical wing 1 198-199 
fluid-flow properties 5 544 
lift-control devices IS 227 
lift-drag ratio 1 201 
multiplanes I 201 
pitching moment roeCfi- 
cient 1 200 

prediction of wing charac- 
tcristia 1 199 
subsonic flight IS 224 
tail assembly iS 386 
wing 1 198-199; 14 508- 
518* 

wing drag coefficient I 200 
Airfoil profile 1 199, 201-206* 
circular transform 1 204- 

205 

classification 1 205-206 
dimensional analysis 1 201- 
202 

effects of viscosity 1 202 
flow around a cylinder 
I 202-203 
flow regimes 1 202 
flow with circulation 
1 203-204 

Joukowsky trv'isforination 
1 204 

Kutu condition 1 204-205 
NACA designations 1 ^5 

206 

perfect fluid flow 1 202 
prediction of wing charac- 
teristics 1 199 
section drag coefiident 
I 202 

section moment coefficient 
1 202 

thin airfoils I 205 
Airframe I 206-208 

fuselage 1 206. 5 586-591* 
materials I 208 
tail assembly 19 366 
wing structures 1 206; 

14 510-518* 

Airglow see Air glow 
Airlines 1 160 
Airplane I 208-214. 604 
aerodynamic rmistance 
1 209 

ailercms 1 215 
i air brake 1 142 


Airplane-cont. 

air-speed indicator 1 220 
airfoil I 198-201 
angle of atuck 1 211 
area rule 1 210 
fi-17 1 536 
fi 24 I 536 
B-5B I 556 
bomber 1 534-557 
buffeting 1 91 
combat I 554-557 
«mtroi reversal 1 90 
controls 1 213 
dynamic stability 1 91 
elevators 1 215 
enginm 1 208-209 
F9F-8 12 262 
V 89 1 536 
F-lOl I 536 
F-IU2 I 536 
F-105 1 534-535 
F-106 I 536 
fighter 1 554-537 
fighter -txnnber 1 334*537 
flight scieiue 5 309 310 
(hitler 1 90 
flying boat 12 123 
fuselage 5 586-591 
gross weight 1 185 
gust loads 1 92 
induced drag 1 211 
hit force I 211 
Lightning I 534 
Mustang I 534 
piessiire drag 1 209-210 
propulsion 1 !W8-209: 

II 16-18* 

iitdar-cqiiippcd 11 212r 
ramjet 1 208 
range I 212 

recipnKating engine 1 208 
rocket 1 208 

rudder 1 215 I 

seaplane 12 123 
skin friction I 209 
spoiler 1 213 
stability 1 212-213 
S'lOL (short take-off and 
landing) 1 86 
streamline I 210 
structures 1 213-214 
tail dSsemMy 19 386 
tail stabilizer 1 213 
thrust 1 208 
I'hunderbolt 1 534 
turbojet 1 208 
turboprop 1 208 
unpowered 8 219 
vertical tail I 213 
VTOL (vertical Uke-off 
and landing) 1 66; 

14 308-310* 
wave drag 1 210 
see also Aircraft 
Airport 1 161, 216* 

air carrier service category 

1 215 


AIrport->nmf. 

asphalt surfaces 1 591 
beacon II 4 
buildings 1 161 
continental 1 161, 215 
express I 161 

Federal Aviation Agency 
classification I 161 
feeder 1 161 
hangars 1 161 

intercontinental 1 161, 215 
intercontinental express 
1 16! 

lighting II ^51 
local 1 215 
personal I 161 
rii'iway see Runway, air- 
port 

runway length code 1 161 
st'condury I 161 
standanis 1 215 
traffic-roiitiol tower 1 162 
trunk line 1 160, 215 
visibility 1 95 
see also Airport engineer- 
ing 

Airport engineering I 214-216*; 
14 65 

buildings 1 216 
construction I 216 
design 1 216 
fadlities 1 161 
parking apron I 216 
pavement I 216 
planning 1 214 
runway amstructitm 11 650 
runway lengths 1 216 
site locations 1 215 
taxiways J 216 
terrain I 215 
see ntso Airport 
i Airport runway see Runway, 
airport 

Ail port surface detectiim 
equipment 1 216-217 
high'defimtion radar 1 216 
pneumatic system 1 216 
4tnhip I 217-220 

aerudyiiamtcs I 218-219 
blimp 2 259 261 
buoyant force 1 101 
consumption of fuel 1 218 
dirigible 4 254 
drag I 218 
gases I 217 
' hangar 1 219 
hud 1 217 
lift I 217-218 
mooring 1 218 
rigid 4 234 
uses 1 219 

wind-tunnel teiu 1 218 
Airsickness 1 696; 2 201 
Airswept conical ball mill: pul- 
verising 9 560 
Airway beacons 11 4 
Airy, Sir George 7 504 



r J Airy dhk 

AJjy disk 4 136: 9 383 
Aliy formula: reaoivin; poiver 

II 499-500 

Atry-Helikanen iscMtatic system 
IS 5)9-520 
Airy's integral 2 ISO 
AISI type (stainless stttl) 

IS S4<S5 

Aistopoda I 221*, 336; 7 474 
Aiticen. R. C 2 187 
Aitoff-Hammer oval world pro- 
jection 8 9? 

Aix sponsa 4 290 

Aizoa(%ae 2 643 

Ajttriryathm I 509 

Ajax flexible coupling S 51^ 

Ajax oats 5 183 

Akermanite 8 213 

Akiriete 3 76a. 82. 152. 401; 

12 65, 67, 343 
Akron ZRS-4 1 218 
Akulnv. N. A. 5 231 
Akureyri disease 9 79 
Alabama Black Belt 9 151 
Alabiimine 6 324 
Alabaster 6 301 
Alaid Volcano 1 523 
Alanap 6 422 
Aianap-3 6 422 
Alanine I 221-222. 118; 2 12. 

45. 19.5; 7 164; 14 17 
biosyntlirsks I 222 
alpha-Aianinc I 569 
bcta-Alanine 9 587 

amino acids 1 308-319 
in histone 9 217 
plant motabtilism 19 357 
in prolamines 9 217 
Alanine raremasc 5 24 
belH-Alanyl-l. -histidine 6 457; 

9 629 

beta AIaiivl-l-iiirthyl-1 -liihii 
dine 6 457; 9 629 
Alar cell 5 90a 
;4/aria 10 80 
Alarm systems 1 222 
fire detector 5 278 
Alaska 1 522; 9 158 159 
Arctic Rockies 9 158-159 
Arctic sIo|Mi 9 152 
fioid 5 277 

PaciOc mountain system 
9 158-159 

see nlio Arctic an<l sub- 
arctic Islands; Arctic 
Ocean: Bering Sea 
Alaska cedar 2 578: 3 648 
Alaska Current 9 249 
Alaska Highway 9 159 
Alaska Peninsula 1 .523 
Alaska Range 9 159 
Alaskan brown bMr 2118 
Aloteryf/iere alata 10 429 
Alauda arvemis 7 404 
Aiaudidae 7 405; 9 589 
Albacore M 136 
Albamycin jtee Novoldorln 


Albanian AlpgBltr 
Albatross J 222*; 10 697 
Albedo (astronomy): Jupiter 
7 321-322 
Mars a 147 
I Saturn 12 38 
Alliedo (climatology) .5 174 
insolation 7 144-145 
ocean areas 8 116 
polar regions 10 441 
Albedo (nuclear physics) 1 223. 

11 .367 

Albedo (optics) I 222-223 
geometrical I 223 
physical (spherical) 1 223 
Alberger process 12 17 
Albers equivalent conic projec- 
tion 8 97 

Albert. Uke I 107-109 
Albertan epoch 2 425 
Alberti, F. von 14 81 
Albeititc 1 22.5 
Alhrrtognadrya 1 601 
Albian stage 3 543 
Albinism 4 236 

human genetics 6 501 
Albinnhactrr 5 1-2 
Albilc I 223-224*. 5 211-213; 

12 477 

feldspar species 5 207 
Alhilc law: twin law, feldspiir 
5 207 

MiMimyciii 7 268 
Alboran .Sea 8 207 
.Albia'lil net ladiomeler 11 215 
Albula group 5 117 
.\lbtiincn plates 10 602 
Albumin 1 224*; 2 263; 4 414, 
5 376 

blood chemistry 3 197 
protein II .59 
Alhiiiiiin process 10 615 
Albiiiiiinoids: protein 11 39 
Albuinitiuiia 9 40 

metabolic disoidcrs 8 2.57 
Alta torda I 667 
4ir«l/genes 8 432 
Alcaligrnes visiohctU 1 38; 

8 432-433 

Alcrdinidae 3 473; 7 .561 
Altrs altfs 8 597 
.4bes americana 8 507 
Alciiciny 3 46 
Alcliroinc 7 265 
Alcidae 3 9: II 91 
.Mciopidae 10 461 
Alckid pioducis 8 280 
\kotiul I 224-225*. 475 
acetylation 1 36-37 
antifrec/e mixture 1 471 
bacterial aerobic oxida 
lions 2 29-30 
butyl 2 379 
cetyl 2 662 
ester 5 71-77 
ethyl 5 89-91 


Alcohdl-cont. 

Fiscbcr-Tropsch process 
5 283 

glycerol 6 220-221 
I glycol 6 223 

Grignard leaction 6 270 
mctliane 8 339-340 
fjolyhydroxy alcohol 10 473 
printing-ink vehicles 7 113 
propanol 1 1 6 
straight-chain 5 284 
see also Rthyl alcohol 
Alcohol consumption 2 156 
.Alcohol dehydrs^nase 5 22 
en/yine 5 20-22 

Alcoholic beverage see Distilled 
spirits 

Alrotiobc lermentation; bacie- 
tial carbohydrate 2 38-41 
Alcoholy.sis 1 225*; 14 18n 
Alcoholysis reaction 14 1 8/> 
Alcomax HI 1 266 
Akur 8 589. 14 235 
Aicrcs 7 265 

Alcyonacca 1 225-226*: 3 255 
Antlio/oa I 4.5.5 

Alcyonaria 1 226-228; 3 255. 261 
Alcyonacca 1 225 
Antho/ua I 455 
Goeiiotheralia 3 264 
OftrgonauM 6 238 
Pcnnatulacea 9 621 
.Slnk>fiifeiu 13 148 
‘I'elestacea I3 452 
AftyontdiuNi 3 611 
A/cvoniimi 1 226; 3 255 
Ahvonium fnihnatutn 1 226 
Aklebaiaii 1 228*; ^ 41 
.Aldebaiatiium 14 6(Hi 
Aldehyde 1 228 232 
acs'taldchyde 1 29 
aaulein 1 51 
aklol condensation 1 228 
iK'ii/aldchydc 2 164 
beiiroin condensation I 230 
(Iatmi//aro icartion 1 228- 
229 

chemical {>r<q>ci(ics 1 228 
foimaklehydc 5 472-473 
furfural 5 565-.566 
Gattermati-Koch syntlicsis 
1 231 

Grignard icaclion 6 270 
nomenclature 9 396 
oxime 9 468-469 
Reformatsky reaction 
1 230; 11 402 

Riemer-Tiemann synthesis 
1 231 

Schiff base 12 62 
synthesis 1 230 
tests 1 230 

Aldehyderollidine II 110 
Alden, J. 13 266 
Alder 5 178 

dune vegetation 4 2925 
Aldei fly 6 394 


j Aldohexose f 453 
Aldol condensations 1 228; 

! 3 374 

Aldolase 2 16. 460; 5 23; 10 370 
bacterial enzyme 2 16 
Aldopentose 2 453 
Aldose 2 451 

Aldosterone 1 232*: 6 483 
adrenal cortex steroid 1 72 
endocrine mechunisms 

4 590 

Aldoximc 9 468 
Aldrich. L. T. IS 522 
Aldrich regain indicator 8 534 
Aldrin 7 1 40 
Aldrovandi, U. 1 422 
Ale 8 80-87 
Alectorit grarea 9 588 
.■fter(ort.f rufa 9 588 
AletJtopteris 9 504; 11 86 
Aleukemic leukemia 7 481 
Aleut ifMpores 8 570 
Monlliacene 8 568 
Aleurites fordii 14 137 
Aleutian Islands 1 523 
Aleutian Low 1 522 
Aleutian Range 1 52.3 
.Ak'iiiian Ti<*ticli 4 326 
Alexander. F. 12 501 
Alexandrian seri<» 12 327 
Alexnndnir 3 116, 6 98 
\lex.indr(iwic/, J 9 6 357 
Aleyrwlidac 6 473 
Alfalfa I 232-235. 5 182-ft3 
ngricultutai iinporianre 
I 2S2 

botanical characteristics 
I '233 

dehydiating equipment 
1 132 

ilisc.i!(cs 1 234 
flower 1 233 
niiptoveincnt of stiuins 
1 233 

plant I 233 
|X)llinaiion 1 233 
seed 1 23.3 

Alfalfa butteifly 2 381. 7 472 
Alfalfa caterpillar 7 1225 
Alhilfa dwarf virus 1 234 
Alfalfa seed gum 8 92 
Alfalfa weevils 14 461 
Alfin catalyst 10 492 
Alfvf^n. H. 14 265 
Alfv^n waves 3 496; 8 565; 

10 392-393 

Algae 1 235-237*; 7 494; 8 348, 
356; 9 276; 12 343. 345, 459; 
13 531; 14 375 
atoll 1 647 
Charophyta 8 II 
Chlorophyu 1 237; 3 80-83 
Chryiophyta 1 237 
classification 1 237 
compensation intensities 
12 106 



ANtytoflefi, p«h«kiim 


fl 


K\g*e-^ont 

Cyanc^hyu I 2S7 
dutnbution 1 2S6 
ttonomic importance I 2^7 
fuglcnoph^w I 2^7 
sef Algae 
hilophilic 2 140 
Phieophvfa 1 217 
pirrophvn 1 217 
icprKluction 1 216 
Rhndophyti I 217 
Mitta depMita on 12 117 
soil micronrganisuii 12 462 
I hillophva 1 211 
Ii,ie f will I 217 2S8 
mrifline ilgie 1 470 
gfologir range 1 217 
f imnelli 6 190 
Hilimeda 6 119 
import int fimtliu 1 217 
iKCimbrian floni 9 101 
^denopmi 12 471 
Mn il III istiomi^ 7 16 
\Vil stiiirtmes sediment irv 
I rks 12 111 

Uf, 1 svmiiiont rooxinthtllte 
I i*” I r -00 1 471 
70 12 7R 
\)i, 11 lips 1 117 
Wlthw 1 ^m 24 l 
Id n n 1 62 61 
(grin lie u(K.t itions ind 
rxprt^sions I 218 
IX im I 211 219 
< nd non il equ Itions 1 240 
lisisi m 4 2>0 
iquit 111 1 2'*0 210 
(quuioiix |]ir )r> of 1 46 
(xpinem I *>10 1 111 Ilf* 
hrtormg 1 240 
friitt in I 240 
MOiip theoiY 6 281 
lUniiti 1 210 240 
httii finitheinitirs) 

7 410 411 

luuhiplii ition 8 626 
noiiiion 8 174 
number xvsi^m I 210 
{Nrturb'ition (mithrmn 
icsl 16 10 
pOTser I 219 
proportion 1 241 
quidritic formula I 211 
ndicil I 210 
ntio 1 241 
root I 210 
tubtrartion 10 211 
variition 1 241 
ve alw Inalyttc geometrv 
Mgebnie number theory 9 221 
226 

llgebraic numbers 9 224 
11ki?*>raie operations and ex 
pressions 1 288 
Algemb 9 611 
^Igiiirnmxptor JZ 180 


AIgin<297 JO 89 
Alginic lad 10 84 1164 
AIgtnite S 212 
Alginomonai II 64 
Algol 10 10 

binary stin 2 190 
light ? 503 
Algor mortis 4 28 
we alto Death 
Algol itlim division 1 
tiididein 6 11} 
gigantea 6 16 
Alicvlic <(>in|Kmmls 14 208 
Alic>clic hvdiotnbon 1 241 
244* 6 111 

nmleciil ir striietiire I 242 

241 

ocfiincnee ind nomeiich 
tuie 1 241 212 9 107 
propel ties 1 24 1 
sttroeliemistis 1 211 211 
uses 1 241 

Alievelie oigiiUMlilonm aim 
fKitinds i 71 76 
Alulide I 211 

\lif,nnuni ihirt ue Nuino 

gi iph 

thmi 11 111 
Mimi 1 irvt 1 166 
Mioth 14 211 

IlipliitK fivdiiHiihin I «I4 
* 1 h* b Iti r(} 
ilk in< 1 J'l 

Miplutn oti,in<Hhl( ne coin 
p muds I - "1 I 

\li(|ii II p It n implingtah ( 
niqiies 12 21 j 

\liring 8 280 
\lt/itin I 1 b b 221 
Mi/nm xtlloH GC ladbise 
indie irof 7 60 
Ml/ turn 4 106 

Mi/iiin< ippliiu If 4 0 I 

VIk idtcni 6 111 
Mkidiensni I 246 6 11 
Aik idi>m 6 111 
\lkili I 216 

pi< diKtion 4 461 
Aik ill hldsf itsO >00 212 
Vlkilt hilides color einurs 
1 204 207 
IlilUrfretO 121 
ionic nvsfils 7 217 
photomnduetisiis 10 110 
photoctiiissKin 10114 K1 
\1ki1i met il r itions in biogeo 
diemic il eyrie 2 214 
Aik ill mtlMx 1 246 

Bnlloum 7om theory 
2 338 

cesium 2 616 617 
cohesion S 269 
ftinctum 5 493 
lithium 7 N1 546 
organoinetillir compound 
9 402 


Alkali meuis-^eont 
potassium 19 580 552 
Tuhidium 11 647 64B 
sodium 12 408 412 
spteti I 1 618 6b0 
see at\o entries under spe 
cific metals 

Mkali rhvohtc 10 66 11 160 
Mkali soils 12 427 
Mkih vajKir niignetometsrs 
1 04 

Mk lime cell 14 477 478 
Alkiline earth metals I 246 217 
banum 2 01 06 
beislhiim 2 170 178 
cahnim 2 100 
ionic (isstsl* 7 247 
inignev urn 8 18 24 
iidium 11 122 124 
stiontiiim 1 1 101 10> 
see atst intnes under spe 
eific imtals 

Mktiine phosphitise 12 (6b 
blood rheniisirs » 197 
Mkilmi St n 1^1 biiteiv H 157 
119 

(i«/iiig of eleetrolyte 
U 119 

Mkd d I JI7.18* 2 140 

10 IK 

iliopine 1 661 
csfleint 2 (88 (80 
< KTiine 1 219 
lis|,tine P 110 
tsol iiini sipintion uid 
uUniilicilioii 1 218 
liqiim 7 022 

inn]diiiii 8 i98 

nieotim 9 100 
(KeiiiHtia I 247 2IK 
opt lies 0 111 
pliiK nil r dxdism 10 119 
fpi nim II PK> 

Mtvdinim 1(207 
iluobtonutu H 
uses 1 218 

isii Ml (liemie ils 14 127 
te also entiles iiitdet spe 
eifie tlkdoids 

Mkini I 248 >1P 2177 6 5(1 
ilkvht on 1 211 
utiiK 2 bbi 

elf hydi 0^1 nil ion I 210 211 
elliine 5 84 HI 
lisehei I ro|>sch pioeess 
5 281 

lulogenitioti I 210 
ivnneti/ition 1 211 
Kolbe hvdtociibon ssnihe 
SIS 7 160 
ineth me 8 119 
mention I 210 
nomenclaluie t 248 240 
9 195 

oexmrrencc 1 249 
octane 0 273 
oxtdititm 1 250 


Alkane— cmif 
propane 11 6 
properties 1 249 251 
sulfonation 1 250 
synthesis 1 249 
Alkanesnlfcmtc lads 1 250 
Aik imdamine 1 251 
Alkaptonun i I 9 507 508* 
8 218 

fum-iiyl actecMcetic aod 
8 218 

gene irtion 6 106 
humogentisise 8 258 
homogtiitisic aid 8 258 
iKhronous 8 258 
\lk ipnmuite oehronosis 10 226 
\1k itet tnc b 514 
AlkuiutK 6 114 
Alktne I 212* 6 113 

idehtion reation 1 61 64 
eycli elodceitriene 3 640 
esclooetileii une 1 611 
ejMivulitiuii 5 41 44 
ethylene 5 01 
Iisehc 1 lupsch process 

5 283 

noiiuDchtuie 9 305 
polyilkine 10 160 461 
potyidefin asms 10 481 
piop>l<rnc II 18 
let ilso Oletin 
Alkcmdivno I 216 
VIkenyllati/em 6 11} 

AHensne I 216 6 114 
Alkox> giuup estei 5 75 
\Usd poiyesUi tesms 10 466 
Alkvl Inlide alkane I 240 
Giignatd leaeUon 

6 260 2/1 

h doge 1 ited tiydroeii bim 
6 (21 126 

V Alk>1 pvmlidoiH 7 176 
Mksl tidie d I 252 2''1 
lu X iplu nyb tli me 6 435 
norat ndituie 9 105 
Alkyl iluimnum comimunds 
9 401 

\1ksl iiiiidinnisomea 1 480 
Mkvliiseneixidc 9 401 
\lk\hisin»9 401 
Alkvliiscmic i<id9 401 
Alkyl irsonnns and 9 401 
Alkyl nyl sullonate 14 200 
Alkyhte ivi ition gisolme 0 69 
Alkyl itum 1 211* 2 177 5 87 
ilkane 1 211 
er irking S 112 535 
1 ih>1 m donate 5 92 9A 
(iHilel Ciafts rcicticm 
5 536 

petroleum piocessing 10 69 
mgsntrmeullic compounds 
3 176 

tee alto Re forming (petro 
leum refining) 
Alkylatiem petrolmim 
i 1 253 254* 



AAfibeateae $S3S SS4 

AlkfiketyUmm compoumh 

# 40B 

Alkj^boroo compounds 9 403 
AJk^cadinlum compounds 

• 403 

I Alkylimidasole 7 
8 Alkylindole 7 63 
AlkyllJthium compoumli 9 40^ 
Alkylnugneiiura compound 
9 408 

Alkylmeroiry compound 9 103 
Alkylphosphirw 9 404 
Alkylphoyphonic acid 9401 
Alkylphoiphonou) aad 9 404 
Alkylphoiphonous dichloride 
9 404 

Alkylsodnim compounds 9 40.2 
Alkykinc compounds 9 401 
Alkynel294 2W 6 513 
KStylene 1 37 
addition reaction I 61 6J 
nomenclature. 9 193 
Alkynylbencenc 6 314 
All aop drill 1 128 
All trms retinmc photorecep 
tion 10 182 

Allanitr 1 233 8 29fia II 26*) 
pleuchroic hilos 10 417 
Allantoic aad 2 46 
Allantoic bt idder 14 
Allantoic vein 2 300 
Allantoin 2 16 7 13 14 218 
myiasis 8 680 

Allintois 1 233 236* 3 1 8 
241 14 223 
Amniou 1 128 
cxtricmbiyonic metnbrinc 
1 233 

ft til inciubi im 1 2 >3 
geim liycr 1 23b 
pheenti 1 236 
plicentiliofi 10 231 
Reptilu U 482 
uiinary sysitm 14 221 223 
AUantonemitidu. 14 169 
All lid H A 10 173 
Allerulid-ir 9 27b 
Alice W 14 624 
Allegliennn /one 0 245 
Allc(d)cny Fsenpment 9 149 
Allegheny mound ant 6 382 
All^henv Mount tins 9 U9 
Alhglienv Plitciti 9 119 
Alleglimy Rivir 14 120 
Allele 1 236 2 20 
genotype 1 256 
multiple 1 236 
symboltsm 1 256 
AUelomimetic behavior 12 193 
Allen C V/ IS 287 
Allen E 2 216 
Allen k W 10171 
Allen Moore cell dilorine 
manufacture S 70 
A»enel 245 4 117 10 460 
optical nctivity 0 347 


/ ¥/£enfv//^ / 

/ 4/*r / H 4 9/7 
/ 4/Jergen 1 472 560 60f 
inipbylaxjs 1 595 
hspcrsensitjvicv 6 590 392 
Allcrgir rhinitis set II ly fivci 
Altergv 1 474 2 147 

atopic 1 236 257* 6 391 
see ut\t llypeisensittvity 
Alletlirin imefticidc 7 142 
Allievi Lonii/o 14 19b 
I Alliguor I 237* 9 3i2 
Crorodilii 3 351 331 
vetrebra 14 107 
\lligator gar 6 19 

ir misfisnppirnsir 1 257 
3 352 6 417 7 338 II 327 
AlUf^ttor smensis 1 237 
J/fium 3 114 

4fffum astalonuum 9 126 
I Ilium repe 9 12b 14 W3 
var aggtfgitum^ )2b 
>ar luaparum 9 126 
4//ium ftstuiomm 9 126 
4//ium ponum 9 126 
A!li wi Min um 6 19 9 12<> 
fi/iurn ufutrn ?f rayum 9 *26 
titohathynrlla 11 167 
Allochtmicii mctimoipbisni 
8 102 

Allochronic spccits 12 372 
Alloriiuiimic acid (cis) 2 473 
4fiod(rminysTUT rangtnneus 
8 231 11 367 
UioetKOcIi I 257 10 414 
14 1446 

Pre rhynchid u 1 257 
41)01^ n < succession IS 231 
) 334 

\Uogiomiidei 5 413 
Vllohydroxy D pxnhnt. 2 13 
10 200 
\ll(KKiiiu nc 6 311 
Mlopliine 3 104 163 
Allophenc ^ciu ictum6 112 
lllophonts 10 120 
Allophorc J 99 

ncuril <r<st 9 78 
All s{ioivploid 10 488 
III tf Ota S 233 
Allopttgn me 1 77 
l/f>tiUMis 4 199 7 127 
D(4 ) Allosc 2 433 
111 xtuhaxter t 3*H) 600 
Allotliem I 237 238* 8 82' 

Mimmilu 1 257 
MiiUitubeiciiliti 8 82 
Allotuognailii 7 189 9 142 j 
Allotnomoiphic grinular tek ' 
ture 7 1 1 
Allotype 14 172 
Allowance (mi^ianical) 1 258 
foiee ht 5 417 
locitton fit 7 370 
press 6t 10 379 380 
running fit 11 630 


/Amed hind land dmt/ of/ A/bf-ani/ 

/ vAtdM 9 l 9 S j •!«> latarmettlbc 

I Xllowed transition vlcc/ion I pound mines 
rules 12 160 162 / speabc names 

Allovin II 114 I All<^ deposition 4 532 

endocrine mechanisms { Alloy lunction diode 7 liiu 


0 »o 

under 


4 394 

Alloy 1 238 260 
AIttico 1 266 
aluminum 1 295 297 
amtigam 1 298 
assaying ] 398 
bcjiing illoys 1 238 
bmiry 1 260 265 2119 


Alloy junction transistor 7 jig 
impurity content 7 316 
n p n 7 318 
pnp 7 118 
Alloy steels 13 91 
Alloy structures 1 260 265 
Bnlloutn rone 2 318 139 
electron compounds 1 261 


brass 2 320 
Biillouin /one theory 
2 318 319 
bton/t 2 149 
( tdmium 2 188 
cist iron 2 319 541 
cobalt 1 247 
uippir i 468 471 
coiiosion I 487 491 
corrosion resisting 1 238 
du cisuiig I 238 
lusihle I 2*'9 
y,(iminium 6 177 
f,old 6 211 212 
licit IK ilnuiit b 178 182 
high temper iturt I 259 
intcinKtillK compounds 
7 191 lO** 
inteistiuil 1 261 
11 cm 7 2b1 267 
lion silicon 7 269 
U lu 10 88 
low txpinsion 1 259 
loss inciting .( 248 2''0 
ini^ncsiiim 8 20 24 
m ignclic I 2''9 260 
minj^inesc 8 87 88 
mctil foiming 8 28b 
miaui idiogi iphy 8 168 
tiitktl 9 93 97 
pdltdium 9 321 
platinum 10 411 
icsisii\it> II 196 
ihmlitim II 330 
silver 12 111 312 
soldtting 12 471 
solid St It chemistry 
12 178 179 


264 

inteiktitial alloys 1 261 
ordet disoider in 1 264 

265 

phase diagrams 1 260 
sue and valena factors 
1 261 263 

solid solution 12 471 
sulMUtuuonal allopi 1 261 
262 

Alloyco coriosuHi lesisting a 
1»4 7 26b 

Alloying rotiosion prevention 
8 491 

by ulii ivmics 14 181 
Allpoit O 8 b08 10 \j 
Allied A I 4 320 
Allied D M 12 10 
Allspice I 2b''* 8 08) J2 612 
Aliiivi il cones 3 112 
Alluvial fan 4 71 77 10 2b0 
soils Inne ilh 9 32.. 

Allitvi tl soils 12 tJ4 
Allvl ilcohoi 10 4 1 46 
Allyl chloridf 1 75 6 326 
10 41 46 

Allvl h tildes 6 )2b 
Allvl Uitic Kid 1 61 
AHvlcnc 2 430 

Allyhe reiiranf^mcnt II 402 
Allylic teiminalion 7 111 
Aim line N lutica! see N lutir 1 
Almanac 

Almandilt 6 19 40 
Almond I 263 266* 9 211 
Almond calico disease 1 493 
Almond oil 3 189 
Almost periodic functions 


stiinlcss Steel 13 14 15 
steel 2 300 11 89 91 


stiuctutal propel ties 1 ^ 
263 


5 488 469 
Almucantirs 1 607 
Almco 1 260 266* 8 25 

electnm diffraction pattern 


substitutional I 262 
iu|icrc(mductivity II 293 
101 

umiry 1 260 
thermal conductivity 
S 391 

thcimoample illoys 1 260 
tin 10 88. IS 649 650 
titanium 13 635 


4 507 

ferromignetism 5 233 231 
magnetic alloy 7 263 
Alnilam 9 407 
Alnoite 7 389 390 
Alnus 4 2925 
^fnut incttnu 10 12 
Alnus rubra II 386 
Aloe IS 120 
Alopeoa 4 236 



ihpefunu 14 J(?5 
4hf>ex lagopus S 490 
/thsa sapidissitna It 238 
illowttok 8 572 
U{Kica 1 266 
alpha 10 234 
Mplia Bofttia see Arcturus 
4lpha Cams Minoris 10 639: 

IS 41 

\lph I a'll 9 5SI 

Alpha Ontauri 1 266-267 

Alpha Cruds S 569 

^Iph4 Orionis 2 IBS, IS 41 

Alpha {)artidCT see Alplia rays 

Alpha quartz 6 127; 11 182 

Alpha raya 1 267-269*, 691; 

5 498, 7 261: 9 199; 11 280- 

281: 12 57 

Gcigcr-Biigiptrtile 1 268 
ioni/ation by I 267-268 
nuclear radiation (biology) 
9 197 

nuclear reaction 9 199 
tiiirlrar specintm 
9 202a-202h 

indiatioii cytology 11 222 
udiation halo 10 417 
range siiaggUiig I 
langc vs energy 1 268-269 
Riilherford scattering ex- 
|x‘nincnts I 653 
Vl(ih.i ihyihms: electroenceph- 
aiography 4 478 
Alpha Suirpii I 442: 13 41 
Alpha sulhii 13 255-256 
Alpha taxonomy I 423 
Alpha IJrsae Minoris 10 447 
Alpha Viiginis .fi*r Spica 
Alphcidac 4 29 
Alplicratr 9 611 
lipheuf 8 76 

ilpheus heterorhaelh 4 29 
Alpinr (||.ir 12 396 397 
Alpine facies 14 81-83 
Alps 5 1 17; 13 407-409 

on>genic sediments 12 142 
tectonic map IS 409 
AUikc clover 3 220 
Uwphilia pometaria 2 437; 

7 469» 472 

Altai Savan Range I 577 
Altair 13 41 
Allaite 13 482 
AlteratUm halos 11 20 
Alterman, Z. 4 349 
4/fernaria 2 9<}j 5 298; 6 274; 

7 328; 13 542 
•tUernana brassieae 4 52 
4ttrmaria tenuis 4 52 
Alteraating current 1 269-270*; 
4 425 

advantages over direct cur- 
rent 1 269 

circuit elemenu I 269-271 
conversion to direct cur- 
rents 444 


I AJtematliig curreor— 

I measuFements 4 455 

I peak and rnu vaJuo I 269 

phase 1 269 
phase diagrams 1 270 
power for mining 8 490 
resonance I 270 
skin effect 12 371 
Alternating-current ammeter 
1 S20-323 

Altcmating-cmrent arnuture 
windings 14 50.5-606 
: Alternating-current dreuit the 
ory 1 270-282 
admittance I 71, 273 
balanced n-phase mesh 
1 276 

balanced n-phase star 1 276 
balanced poiypliase systems 
I 275-282 

capacitances in |>araUel 
1 271 

capacitances in sctics 1 271 
capacitive leactanies I 271* 
272 

ct>mplex representation of 
quantities 1 273-274 
conducunce 3 A82-383 
delta -connrrhxl |M)lyphasc 
systems 1 277 
double della connections 
1 281 

double Y connection 1 281 
four-phase systems 1 275 
graphical mraio of soiu 
tion 1 272 

im|>cdanfe 1 271-272; 7 37 
inductive reactance I 271- 
272 

tnc'sh amnectioii poly 
phase) 1 275 

mutual indiici.Micc 1 271 
noiisitiusuidal wavcloims 
14 438 

IMiallcl rircuits I 273 
phas(' angle 1 27 1 
imlyphasc circuits 1 275- 

282 

power 1 274; 4 436 
power factor 1 275; 10 554 
power in balanced Y and 
delta systems 1 279 
production of |K)!ypliaac 
voltages 1 279 
quadrature 11 134 
AC series circuit 1 273 
reactance II 348-349 
resonance 1 274: 11 50! 

RL series dreuit 1 273 
RLC scries circuit 1 271 
root- mean -square values 
I 271 

self-inductances in parallel 
1271 

self-inductances In series 
1 271 

line waves 1 271 


I Aitemating-cunent dreuit 
f thcory-conf, 

single phase I 271-275 
six-phase sysicnu 1 280 
star connectitm (polyphase) 

1 275 

suscepunce IS SSO 
three-phase voltages fiom 
single-ptuise sources 
1 280 

total inductance 1 271 
transients 14 30-55 
two-phase systems 1 275 
iinbalancctt loads ] 277 
unbalanced polyphase sys- 
tems I 275-282 
unbalanced Y load 1 278 
vector representation of 
qualiue.s 1 272 
voU-ampcics 1 274; 14 368 
voltage or ctirrent se- 
quence 1 278 
waveform, nonsinusoidal 
14 458 

A'-coimecicd ixilyphase sys- 
tems I 276-277 

Altcinating-currcut distribu- 
tion systems 4 423 
Aliernating-currcnt geneiator 
I 282-284*, 287 
electric power generation 
4 435 

eletmmiary three-phase 
geiMTator 1 279 
induction 1 284 
magneto 8 62-53 
iioii.'iynclaonous 1 284 
prime mover 1 282 
slip rings 12 381 
synchr<mi/ing IS 373 
.synchronous I 262 
tachometer 13 385 
thiee- phase generation 
I 279 

windings 14 504-506 
Alternating airrctU motor 
1 2H4-2K7 

characteristics 1 285 
classification 1 284 
induction motor 7 74-79 
polyphase induction motor 
7 74-77 

Impulsion motor 1 1 484-485 
scries motor I 284; 14 S^* 
servomotor 12 204 
single-phase inductiem 
7 77-79 

speed control 1 285-!^7 
synchronous motor IS 369 
synchrmious speed IS 373 
universal 14 207 
windings 14 504-506 
Alternating-cuirent transients 
14 33-35 

: Alternating-gradient focusing 
i 9 575 


I Altemadng-gndfent ayncluth 
I iron 9 573. 579-581* 
Alternating aeries If 191 
Alternation of generatiems see 
Metagenesis 

Alternator I 282-284*. &7 
Aiteutha interrupta 6 845 
Altimeter, preuure 1 287-288 
Altimeter, radio I 288-289 
frequency-modulated 

I 289; IS 302 
prindple 1 288 
pulse-modulated 1 289 
terniin-c!»rance indicator 

IS 302 

Atiiplano 12 524 
Altitude (celestial navigation) 
2 584 

Altitude (solid, geometric) 

IS 473 

Aliitudr measurement: radio 
altimeter 1 288-289 
Altitudinal vegetation lonation 

14 288c 

Altken, R. G. 8 506 
Altocumulus S 210-212 
Altostraiiis S 211-212 
Di’4-)-AUrt»e 2 45^ 

AUyn Tagh I 577 
Aluchrum O 7 ^5 
Alum 1 290*, 298; 12 16 
from aluntte 1 298 
fmic 7 259 
iron 7 259 
Alumel I 260: 9 96 
Alumina; extraction 1 290-292 
refractory 11 409 
Aluminate 1 290 
Aluminizing: metal coatings 
8 280 

AlumlnosiHcace 12 477 
molecular sieve 8 546 
Aluminosilicate refractories 

11 409 

Aluminothermic manganese 
8 87 

Aluminothermic teacUon: fer- 
nutlloy 5 224 
Aluminous cement 2 627 
Aluminous laterite 7 406d 
Aluminum 1 290-298; 4 545 
alloy 1 295-297 
alumina cxtractltMi 1 290- 
292 

aluminous laterite 7 406d 
anodizing 4 594-5S5 
from diaipore day 8 161 
electric conductors 8«S92 
electron con&guration 
4 504 

extraction and zeBning 

II 120 

extraoive metallurgy 8 277 
fabrication methods 1 294- 
295 

food engineering 5 402 
heat of combuidoD 8 290 



14 AimiilmMn o/foyi 


Aluminum-cont. 

KMiiation potential 4 504 
occurrence ] 290; 2 112- 
113 

organometallic o>mpound 
• 402-403 

photoflash lamp 10 155 
physical properties 1 297- 
298 

productlim I 2^0-294; 

4 466 

reflectivity 8 510 
resistivity II 497 
vdocily of sound in 12 516: 
14 4SI 

Alumimim alloys IS 209 
radiation damage II 223 
Aluminum brass 3 470 
Aluminum bronze 3 469 
Aluminum chloride 1 298; 3 73 
Aluminum oxide: abrasive 1 10 
thermal conductivity 
3 391 

Aluminum oxide film capaci- 
tors Z 447 

Aluminum soap: lubricant 
7 605 

Alundum crucible: filtration 

6 2G2 

Alunite I 290, 298* 

Alveolar (ronsonnnt 10 121 I 

AiveoUtia $ 45l-m \ 

AlveolinidM 5 433 
Alvite: hafnium ore 6 317 
Alwin, C. 5 461 
Afytrs 9 345 
Alytes obstetricam 12 8 
Alzheimer’s disease 9 68 
AM see Amplitude m(Mliilntioii 
A.M. (time) 18 643 
Amagat. K. H. 13 568 
Amagat's law of additive vol- 
umes IS 568 
Amalgam 1 298 
Amalgamation* gold 6 233 
silver 12 333 

Amanita musraria 8 660; 10 434 
Amanita phatloides 7 563; 

8 660; 9 533; 10 434 
amino adds 1 308 
Amanita verna 8 660 
beia-Amaiiitine 8 660 
gamma-AmaniCine 8 660 
Amaranthaceae 2 643 
Amaranthus 10 336 
AmaryllldBoae 7 514. 10 345 
sisal 12 348 

Amateur observatories 9 242 
Amateur radio I 29B-299 

frequency allocation I 298 
license 1 299 
public service 1 298-299 
regulations 1 299 
spectrum allocations 11 261 
technical contributions 
1 299 


' Amaurosii 9 69 
Amaurotic familial idiocy 9 69 
Amaron ant 1 437 
Amazon Plain 12 526 
Amazon River 11 69, 586; 

: 12 528-529 

j Amazon strnic 8 351 
; Amazona 1 1 69 
' Ama/nnitc 6 98; 8 351 
Amazom Solimoet 12 528 
Ambartsumian, V. 3 505-506. 

7 222 

Amber I 299-300*. 6 98 
Ambergris 1 300 
Ambient noise 9 117 
Ambipolar diffusion 6 216 
Aiiiblygonilc I 3(t0*: 7 544 
Arnblyomma ameritanum 
IS 14, 631 

.4mfrfvomma tajennense 7 299, 
13 14 

Ambiyonima heberaeum 6 362 
Ainblypygi I 300*. 406; 9 610 
Amhlystoma 11 478 
Amblystoma mexteanum 9 77- 
78 

pnnrtaium 9 49 
AiniNK.t'plor 3 333 
Amhonythiua 9 614 
Ambrcin 14 lit 
Ambictte sertl oil 13 497 
Ambrosia bceilcS 278, 14 538 
Aiiibrosin fungi 7 I22r 
Ainbiisli bug 6 401 
Ambystoma 2 134. 12 6 
AtiibyUoma mexiranum see 
Axolotl 

Ambystoma tigrinum 9 38; 12 6 
Ambystomoidea 2 568; 12 6 
Amelia I 300 

see ttho Amifeba 
AmebelwUm 10 636 
Amebiasis I 300-301*, 331, 466* 
467; 10 428 

disease mechanism 1 301 
eptdrtiiioiogy I 300 
fiimagilliii 5 559 
palhogcnests 1 301 
Protozoa II 60 
therapy I 301 
Amebic abscess 7 563 
A incbic diarrhea I 301 
Amebic dysentery see Amebi- 
asis 

Amebocyic 9 563 

Atiiebula 3 226-227; 7 122g: 

8 403 

Ameira Umgtpes 6 345 
dmciunis 9 50 
Ameiurm uehuhsus 2 552 
Amentia see Mental defidency 
Amera 1 301*; 9 30 
Ainrriran antelc^ 1 443 
American beech 2 129 
American Bcmberg rayon S 243 
American bittern 6 425 
American brant 6 236 


! Americin Broadcasting Com- 
pany 11 251 

American buffalo 2 250 
American Buitau of Shipping 
4 280; 12 274 
American cockroach 9 416 
Anmricaii crocodile S 551 
American eel 1 406 
American elm 4 564; 13 113 
American F.phemeris and Nan 
tiral Almanac 5 32 
Anieiican foiilbrood 7 1225 
American linden 2 108 
American National screw 
thread 12 85 

American Petroleum Institute 
(API) hydrometer scale 6 562; 
9 283 

American raven II 346 
American roach 3 251 
American sciew-worin 8 680 
Anieticaii sjiotted fever see 
Spotted fever, Rocky Moun- 
tain 

American Standard screw 
threail 12 85 

American sluigeon 13 207 
American sycamore IS 360 
Ameitcan trypanosomiasis 
6 400 410 

Aiiieruaii founders llad- 

eg<» (lyjK?) 3 348 
American Tyfic Founders *1 y|»e- 
setter 3 347 

Aiiieiican Wire (^gi* (AWC) 

14 521 

Anieiiciiiiii 1 301-302*; 4 515, 

14 66 9' 

electron coiifiguiation 

4 504 

ionization potential 4 504 
Ameriryl ion 1 301 
Ameuxipurae 5 562 
Amethyst 1 302 
gem 6 99 
quartz 1 1 182 
Ainetntpia 5 171-172 
Arnia 12 355 356, 9 443: II 514; 

15 337 

.4 mid ralva 1 304; 4 260; 12 396 
Amici, G. R 12 589 
Amid aibc 8 507 
Amici direct-vision piism lys- 
u rn 10 623 

I Amid riNif prism 8 508; 10 18 
Amictic egg: Rotifera 11 634 
Amicttc lake 5 523 
Amidase: bacterial enzyme 2 19 
Amide 1 302; 9 1 10 

lactam and lactim 7 376 
I organic quantitative anal- 
ysis 9 399 

plant metabolism 10 356 
Amide, add 1 302-303 
phthalimide 10 198 
see also Carboxylic acid 
Amide ion 1 326 


Amidine 1 303-304*; 7 32 
Amidopyrine 7 486 
Amildae 1 304 
Amiiformcs 1 57-58, 304*; 

9 442 

Qupei formes 8 222-223 
dogfish 4 260 
Amination 1 304-31^ 

ammonolysis 1 304-305 
hydrogmation 6 552 
reductiem 1 304 
Amine 1 305-307 

acetylation 1 36-37 
amidine 1 303-304 
aniline 1 407-408 
anthranilic acid 1 456 
benzedrine 2 164 
benzidine 2 165 
Ciirtlus reaction I 307 
diazotization 4 105 
exhaustive mcthylation 
1 306 

Hufmann hypohalltc reac 
lion I 307 
naphlhylamine 9 3 
nomenclature 9 396 
Scliiff base 12 62 
toluidine 13 665 
Amine oxidase 11 71 
Amino add 1 307-319*. 4 170 
animal-feed composition 
I 427 

arginine I 529 ♦ 

asparagine 1 588 
aspartic acid 1 588 
bacterial aeiobic oxida 
timis 2 35 

bacterial biosynthesis 2 5f 
57 

bacterial nutrition 2 65 
bioaasav 2 195-196 
bi<K;hemisiry 2 199 
biosynthesis 1 314 319 
chemic.'il fossils 3 29 
cmijugation 1 307, 313 
creaUne-creatinine 3 540 
cysteine 3 650 
cystine 3 650-651 
deamination 1 312 
decartxixylation 1 312 
degradation 1 312 
determination 1 309 
by electric di^harges 7 4S 
formation 1 311 
in fossils 9 498 
free occurrence 1 308 
glutamic add 6 219 
glutamine 6 220 
glydne 6 221 
histidine 6 457 
icmic state 1 308 
isolation 1 309 
isoleudne 7 276-277 
leudne 7 479 
lymph 7 634 
lysine 7 638 



Amino acid— 

ojetaboHiffl 1 311-314 
neihicmine 3 341 
in nutrition 1 314 
peptide 9 629 
phcnytaUnine 10 114 
plant meiaboliam 10 356 
proline 11 5 
properties 1 308 
in piotcins 11 34 
taccmization 1 SIS 
radiation effect on 11 217 
serine 12 196 
siibttlin 13 230 
III sHine production IS 341 
ifircfmine 13 612 
transfer 1 31 1 
tryptophan 14 125 
tyrosine 14 176 
urea 14 215 
valine 14 259 
vitamin B, role 1 313 
in xyiem sap 10 3iU) 
bcu-Amino acid 2 36 
Amino at id deaminase 2 18 
Ammo aad decarboxylase 2 18 
Ammo acid oxidase 2 18 
Ammo ,1(1(1 tiaiisaminase 2 18 
Ammo acidmia 8 258 
Ammo alcohol I 251 
5-Amlno iimdarolc ribosylplios- 
])luU' 2 60 

Ammo ktione and hydroxy ke- 
lum ilye 4 305 

delta Amino levulinic add 2 57 
\roiiio resins 1 319 

fee also Polymer: Urea 
fornialdehvde type resins 
Ammo stiRars 8 583 
Ammo xanihem* dve 4 303 
alpha-Aminoadipic add I 316. 
7 638 

al)<lia Vminoadipic add-delta 
ft mialdehyde 7 658 
lH't .1 AiiiiiKMkohoh 9 461 
/dm-Aminolieiizeiiesulfanlla- 
niidc IS 244 

porfl-Ammoben/rnesiilfonic 
acid 13 245 

/ifli^ Arainobenroic acid 1 3H- 
315. 3I9*; 2 35; 4 236; 13 244. 
14 340 

hioassay Z 194 
inlfa drugs IS 244 
Kaiiirna-Aminobutyric acid 
6 358 

epMiuti Aminocapioic acid 
10 460 

epsilon Ammocaproic lactam 

10 460 

n-4-AiairK>.4.cail)oxy*n*butyl- 
pmidllin 9 619 
2 Aniino-5-chloropyiimidine 

11 113 

4-Animo.5.cyattopyrimidine 
13 599 


2-Amifko-2-deoxy-D-gIucoie 
8 583 

0- Aminodiphenylamine 2 449 
omega-Aminododecanoic add 

lactam 8 640 

2-Aminoethylsulfuric acid: ion 
exchange 7 242 
Aminoguanidine 6 530 
Aminohydroxy triarylmcthane 
dye 4 302 

2-Amino-4-hydroxyteridine 
6 106 

2-Amino-6-liydroxypurine 
14 218 

Aminoimidarole caiboxainide 
ribonneleotide 1 319 
beta-Aminotsobutyric acid 2 36 

1- AininoisoquinolIne 7 289 
D-4‘Aiuinu 3-isoxazoHdinune 

3 644 

o-Aminoraandelic add 7 64 

2- AminA-4-methylpyrlini<linc 
11 114 

6-Aminopcnicillanic acid: peni- 
dlUn9 6l9 

Aminopcptidascs 5 203-204 
fiara Aniinophcnol 1 320 
beu \miiiopiopioniL acid 
2 36 

6 Aminopuriiic 14 218 
2-Amino|>Yridine II 110 111 

4- Aininopvn(hiie 11 111 

2 Aitiinopyrimidine 11 114 
1 Aminopyrimidine 11 111 
Aminnqnmoline 11 191, 193 
fwm AniiiiosaIic)li( add I 320*, 

I 464 468.475,7 283.13 170 
I Ainmodia/ole 4 43 

5- Amtno I. 2, 4-tna7oIe 6 423 
oiitega-Aminuinidecanoic arid 

10 460 

deIta-Ammr>v.dciaic 2 46 
delta Atninovalcric add 7 638 
Amitiol 5 183, 6 423 
Ammate 6 423 
Ammeter I 320-323 

fircumfercntial vane I 321 
com|Kirison of types I 323 
I current measurement .1 628 

I clcctrodvnumic 1 321; 4 476 

I hot wire I 322 

nioving-troti 1 321 
(>crm:inenl-magnet niov- 
ablc-citil I 3M 
IKilarircd-vane 1 321 
rectifier-tvpe I 323 
repulsion-vane 1 321 
soft-iron 1 321 
Clicrmal I 322-323 
.Amminc 1 323-324 
Ammodiscus incertus 5 430 
Ammamarginulina belleruis 
5 432 

Ammonation 1 324-325 
Ammonia 1 524-S27*: 6 544, 
546; 10 48-44 
amioo add 1 511 


Anuntmia^conl. 

ammonation 1 824-325 
chemical properties 1 324- 
325 

hexamethylenetetramine 
6 435 

hydrazine 6 530 
molecular structure 1 324 
nitroj^n cycle 9 110 
nitrogen fertilizers 5 237 
physical characterisiics 
I 324 

polyacrylonitirile resin 
10 459 

production by higti-prrs- 
sure processes 6 448-449 
refrigerant 11 415 
solvent 12 496 
uses 1 324 

velocity of sound in 12 513 
Ainmotiia maser: atomic dock 
1 650 

w also Maser 
Ammonia niter 9 102 
Aminonia-oxidi/ing bacteria 

9 107 

Ammonia soda process 12 412 ' 
Ammoni.'ic.il silver nitiate solu- 
(ion 1 483 

Ainmonificaiion 9 110 
Ammonium chloride 12 472 
Ammonium chloroplaiiiiate 

10 412 I 

Ammonium dihvdrogeii phcM- 1 

phate 12 516 
Ammonium nitrate 5 151 
blasting medium 8 473 
! Atnmtmiuin salt 1 327*: 9 110: 

11 183 

Aiinnonuim siilfainate 6 42.3 
j Aiiirnoniiim tetrathioliinghtate 
14 140 

I Ammonium tungstate 14 140 
^ Aminono C(mi|>ound I 326 
> \inmoiiui(lc«i I 328, 2 647, 8 559 
Ck:pha1o{KHJa 2 64.5 
fossil 2 647 

Antnionolyiis 1 304-305 
airiination 1 304 30.5 
ammonia I 325 
Ammonoie'v 5 137-143 
! yimmofthila 4 2*125. 203; 5 38 
frKmophila brnnhgutata 
.3 242a 

Ammotheldar 11 106 
Amiuunilion I 539-541 
artillery I 540 
ball 1 539 
fixed 1 540 
incendiary I 539 
naval guns 1 5428 
separate-loading I 540 
smali-arms 1 53't‘540 
tracer 1 539 

Ammunition ship 12 267 
Amne Machtn Mountains 1 577 
Amnesia 1 328*: 4 471; 6 600 


Amnestus 6 410 

Amnion J 133. 236. 328*. 395; 

3 158. 241: IS 581 
Amniota 1 328 
Repdlia 11 482 
Amniota I 328-329; 18 531; 

14 308 

Amniote fcidiwys 14 228 
Amoben 6 421 
Amodiaquine 8 77 
Amoeba 3 651; S 203; 8 407 
Amoeba dubia 1 SSO; 11 50 
Amoeba proteus 1 329-330; 

2 639 

Amoebida 1 329-331*; 11 32; 

12 27 

anieba 1 300 
Endamoebidae I 331 
identification 1 831 
intestinal amebas 1 SSO 
IcKomotion 1 329 
nutrition 1 329 
tmnsmitMioo 1 331 
.Aiuocbina see Amoebida 
Amoebobarter 11 552 
Amocbocyte 10 513 
' 4vinrphophaUus 8 92 
Amoiphotis frost 5 .5M 
Amorphous rolid 1 331 

iliermai conductivity 8 390- 
391 

Amorphous state 6 446-447 
Amortisseur windings 18 372 
Amexiite 1 560 
Ampelixcidae 6 .37 
Amp^^e. AndiA Marie 1 M2; 

3 628; 4 244-243; 10 232 
Ampere 1 331-332*: 3 628; 

4 460-461 

absolute 1 332; 4 458-459 
International 1 332 
standard 3 626; 4 458 
Ampere's law 1 .332-333*; 10 232 
applimthms 1 333 
Biot-Savart taw 2 246 
field near a current 1 832- 
533 

magnetic field 8 30 
dght-huiid rale I 832 
units 1 332 

Ampere turn 1 383*: 8 31 
Ainpcrometiic titration see Ti- 
tration. amperometric 
Ampheehinus 1 143 
Arniihetamine 2 164 
Amphiarthroiiis 7 315; 12 352 
Amphibia 1 .33.3-334.420; 18530 
adronal gland embrydlogy 
1 75 

Anura I 333 
Caudata 1 333; 2 568 
ecology I 384 
evoUiti<m 1 334 
fossils see Amphibia fossils 
Cymnophiona 1 833; 6 800 
morphology 1 838 
physiedogy 1 384 
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Amphibia— cont. 

SatientU 1 893; 12 810 
Tetiapoda 1 339 
Urodela 1 333 
Amphibia {o»lI« I 334-336 
Labyrinthodontia 1 994; 

7 975 

Lepospcmdyii 1 384 
MIcrosauria 8 970 
Amphibian metamorphosis: en> 
doaine mechanisms 4 59S- 
596 

Amphibicorisae 6 4ni>40B 
Cerroidra 6 406 

Amphibioidei set Sanopterygii 
Amphibious vehicle 7 396 
Amphibious warfare 7 395 396 
Amphfblastula 9 562 
Aoiphiblastula larva 2 394; 

4 55; 10 517 

Amphibole 1 336-337*; 12 477 
anttiophyllite I 454 
composition 1 336 
crysut structure 1 337 
cummingtonim 3 623 
genetic relations I 937 
gUtiOophunc 6 212 
halu 10 417 

hornblende 1 336. 6 4B6 
nephrite 7 301 
oexurrenoe 1 387 
physical and optical prop- 
erties 1 336 

Amphibole asbestos 1 569 
Amphibole schist II 591 
Amphihottps ronfluenla 6 5M1 
Amphibolite 1 337-338*; 11 591 
Amphicoela 1 338; 12 8 
Amphicoelous vertebra 12 354 
Amphicribral vascular bundle 
U28S 

Amphid 1 702 
Amphidiscopbora I 338*; 

10 513 

Ainphidisroia 10 513 
IlemidisaMa 6 399: 10 519 
Hexactinellida 1 338 
Ainphidisct^ 1 398 
Amphiciromic points IS 635 
Amphihelia 4 41 
Amphilestes 14 89 
Amphilim I 339 
Amphilinidea I 338-339; 10 414 
Ccstodaria I 338 
Cestoidcii 2 659 
Amphihfm 7 495 
Amphlmotiadidac 11 46 
Amphimonas 8 168; 11 45 
Amphineura 1 339*. 490; 8 559, 
575 

Aptacophora 1 839. 490; 

0 559 

Motioplacopliora 1 939: 

8 559 

PolyplaooptuH'a 1 339; 

8 559; 10 488 
Atnphinome 10 462 


Ampliinomidae 10 461 
dmpiiinotis 11 516 
Amphiodontid IS 362 
AmphiopMure 9 343 
AmpMoxus 1 414; S 203; 9 529; 
12 354 

Amphhxm ianceolatus 11 513 
Amphiphioic si|^nosteic 
IS 105, 116-117 
Filicales 5 262 
AtnphiphoHs 9 343 
Amphipholis squantata 9 344 
Amphipleura pellucida 4 103 
Ampliipoda I 330-341; 563; 

3 563 

Caprellidea 1 340; 2 447 
economic importance 1 341 
Gammaridea 1 319; 6 35-57 
H>|>eiiidea I 340; 6 586 
Ingnifiellidea I 340 
Mnlacoslraca I 339 
4ifipAi/wru.f 6 479; II 560 
A inphifMTUt gritfui 11 558 
iviphiprion ftercula 4 384 
Amphirna 3 476 
Amphi%barm daiv>ini 7 558 
Ainpliisbacnidac 18 24 
4inpliiw»pidac 10 I!t7 
imphiuittt 9 510 
Amphiiutet marginifertu 9 511 
imphittegma 5 431 
Amphisioine 4 148 150 
Amphislyly 12 360 
imphithtrium 9 538 
imphilrtlm 4 40 
AtHpMlrite 10 461 
imphiuma 2 568; 12 7 
Amphhima tnean% 2 569 
Ampbiumidac 12 7 
4mp/iiura 9 343-344 
Ainphiuridae 9 344 
Amptuvasal bundle 14 283 
Amphlfoidae 3 276 
.ImphoreiitMA 13 651 
Amphoriscidae 13 360 
Amplioi i\t u\ 13 360 
Ainptuitciicin 6 I 341 342*. 

476; 5 563 

antibiotic 1 466-468 
aniimiciobial activity 1 341 
awuy 1 341 
chemistry I 341 
pliariiuicolugy 1 341 
production 1 342 
therapeutic effect 1 341 
Aiiipimtciisin I 342 
Amphoterite 8 314 
Ainplidync 4 229-230 
AmpliOcation 6 5 
AmpliOcation factor: triode 
14 108 

vaaium tube 14 247 
Ani|ilifier I 342-350 

audio see Audio amplifier 
automatic gain control 
(AGC) ] 6766 


Amplifier— cent. 

backward-wave tube 2 4 
beam-power tube 2 IH* 
115 

ciiscode 2 537: IS 470 
cathode follower 2 552 
chopper stabilisation 
U 828 

classes of operation 10 553- 
554 

coincidence see Coin- 
cidence amplifier 
^finiiion I 342 
clircct-coupled see Direct* 
coupled amplifier 
distortion 4 Z56-257 
distortion reduction 5 198 
feedback S I9B 
gain with feedback 5 199 
grouiuUiig. electrcmic 
equipment 6 279-281 
liigh-frequency 9 551-552 
iinpedante matching 7 38- 
39 

instability, electrical 7 146 
i n tei luedi a te- frequency 
amplifier 7 194 
klystron 7 367 
low-noise 9 551-552 
maM-i 8 156 160 
microwave 8 424-426 
niotorixiating 8 616 
IMiaiuclric see Paiauieiilc 
amplifier 

parasitic usdllaiiou 9 554 
|)Ower iO 553 554 
push-pull see Push pull 
amplifier / 
radio-frequency 11 302 
tank circuit IS 390 
ti.ivciiug'Wavc tube 14 68- 
71 

types 1 342 

vacuum-tube see Vacuum 
tube amplifier 
video 14 323-324 
voltage amplifier 14 355 
\ec aiw Hydraulic actu 
ator: Magnetic ampli- 
fier. ServonuThanism 
Amplifier type meter 14 254 
Amplitron 8 72 
Amplitude (wave motion) 

I 350*; 10 101 
Amplitude distortion 4 256 
Amplitude modulation I 350- 
354*: 8 526-527 
bandwidth omi|»ncy 8 527 
cathode modiiiaiion 1 357 
Day's system 8 528 
detectors 1 357 
double-sideband plus car- 
rier (AM) 8 528 
grid modulator 1 355-357 
metliods 1 353 
microwaves 8 414 
modulators 1 354 


Amplitade moduladtm-^oni. 
in multiplexing I 952 
phase discrimination mul- 
dptexing 8 .528 
plate modulation 1 354 
place-modulated Clau C 
ampilRer 1 355 
radio 11 242 

single-sideband, suppressed 
carrier (SSB) 8 528 
television picture transmis- 
sion IS 458 
uses 1 365 

iwstigial sideband (VSB) 

8 528 

Amplitude-modulation detector 
I 357-363 

crystal diode 1 359-360 
diode 1 357-358 
grid 1 358-359 
lietetodyne 1 361 
infinite-impedance 1 361 
oscillating 1 361 
plate 1 3G0 
ivgencrative I 361 
’mperregenerative I 362 
.Aiiiplitude-iiKNliilalioti radio 
I 363 365 

aviation and marine navi 
gatiun aids 1 364-365 
bandwidth tequiicments 
2 93 

broadcasting 11 247-251 
fidelity 1 361 
fn-qiiencv lange 1 363 
liigh-frequency (short- 
wave) broadcasting 
1 363-364 

low-ftcquency (long-wave) 
broadcasting 1 363 
medi u in- f requency broad - 
casting 1 363 
ladiotelcgraphy 1 364 
single sideband bf teleph- 
ony 1 364 

television broadcasting 

I 365 

Ainplitude-niodulation radio 
transmitter II 26‘i-265 
antennas 1 1 264 
equipment 11 264 
high-level modulated 

II 264 

low-level modulated 11 26t 
monitoring 11 265 
protection 11 264-265 
Aiiifdittide modulator 1 854- 
3.57*; 8 .529 
cathode I .354. 857 
grid 1 354 
plate I 354-855 
Anipulicidae 6 574 
Ampulla 4 3% 

Ampulla of Vatcr; gallbladder 
6 18-17 

pancreas 9 585 

Ampullae of Lorenxini 12 180 



AMS0 42S 
AnkIi a. 5 549 
Atnu I 652 
Amu River 1 580 
Amur River 1 580 

Aniygdalin 10 439 
Ani>g()at<>id 1 365 
Amvgdiiloidal lava 1 365 
Amygdaloidal structure: igne> 
OIK rocks 7 IS 
Vmygduie 1 365 
in basalt 2 106 
Amyl dilorides S 75 
Amyl phenols 6 422 
\riiylasr 1 3C5-366*: 2 19, 461; 
4 27-28. 203-204; 8 82 
bloiMl chemistry 3 197 
riiryme 5 20-22 
inaltasc 8 81 
salivary 4 164 
alpha Amylase 4 164 
Amylase determinations: clinl- 
c.tl pathology S 192-202 
Amylenc S 235 
Vniyloglucosidasc 5 28 
Aniyhi-I, 6 gliicosidasc 8 262 
\mylcMil 8 257 

metabolic disorders 8 257 
Vmvloidosis 7 475: 18 9 
Vnololyiic cn/yino 4 170; 9 609 
AinvlopeLhn 10 491 
gum 6 298 
Mardi IS r>l 
Aiiivlopsin 4 170 
\iiivlose 2 19 
gum 6 298 
sutrli 13 51 
see also Cellulose 
\ii>vto-l, 4-(or 1-6) tiafi.sgliici> 
sidasi- H 262 

\nivo(»iua (ongciiila 8 659 
Amviiopliic lateral sclerosis 
0 fi<i 

Nm\ial 6 595. 11 IM. 14 217 
A N ladiu lange II 251-255 
inahttfna 3 637, 9 II; 12 67 
^i).ilMncidac 10 10 
4u4tlms II 516 
.4N«5enfl rylindrica 10 284 
Anabiosis IS 397 
\iialHdism 8 263-264 
bacterial 2 47-63 
iHrthnw simfilex 9 416 
Anacantliini see Gadiformes 
Anjtardiaceac 8 90; 10 438; 

12 26; 14 282 

inarardium occidental 2 538 
Anaconda 2 272; 12 390 
ln«f tinta pelagica Z 654 
■'iiattinochitinosi 1 24-25 
Anadromous fish 8 427 
Aiwdyoincnacrae 12 345 
■<nudyotner$e 12 346 
Anaerobic bacteria 2 7; 13 1. 2 
Anaeiobie plates: culture, pure 
3 616 


Anagidel 143 
Anagale gobiensis 10 589 
Anagahftsis 7 143 
Amgasta 7 122/ 

Anaglyph 10 160 
Anagrtts armetus 6 581 
Anaiaftyx vcsicutosus 4 2IU 
Anal gland 12 60d 
Aiialbite 1 224; 5 211 
Analdme 1 366*; 14 611 
Anuldte 12 477 
Analcmma (globe) 6 214-215 
Analgesics 1 366 
Analog computer 1 366-386*; 

3 359 

comparison to digital tom- 
puters 1 367 

computing circuits 1 368- 
376 

computing mechanisms 
1 368-376 

coordinate system a>nveit- 
ers 1 383-384 

difrereniial analyzer 4 122- 
124 

electntmcchattidl 1 367 
electronic 1 367 
function gcnciailon I 376 
383 

iiK'Chaiiical I S67 
mechanical-electrical ana 
logics 1 368 
himulalor 12 340 
slide rule 12 378 
soliitinii (if equations I 384 
386 

symbols 4 123 
Analog tompiiUng devices 
I 368-376 

electrical addition 1 3^ 
clcUiical differentiation 
I 374 

elerliomechanical differen 
nation 1 374 

electromechanical division 
1 373 

elcctromcilianical integia 
tors 1 375-376 
electronic integrators 1 376 
electronic quarter-square 
multiplier 1 372 
mechanical addition I 368 
369 

mechanical differentiation 
1 373-374 

incchaniral division 1 372 
mechanical integrators 
1 375 

mechanical multiplication 
1370 

pulse-width, pulse-ampli- 
tude multipliers 1 571* 
372 

Ncrromultipliers I 371 
time-division multlpliem 

1 371 

see also Analc^ computer 


Aiial»g-to-digltal converter 
1 386 

Analogies, dynamical see Dy- 
namical analogies 
Analysis (mathematics): calcu- 
lus, diffeiential and Inte- 
gral 2 401-403 
calculus of vectors 2 410 
Analysis, oil 9 278-279 
Analysis of variance 1 S86-S67 
biometrics 2 228 
restrictions on use 1 386 
Analvie IS 655 

Analytic functions: complex 
numbers and complex vari- 
ables 3 339-340 
group theory 6 283-284 
scries 12 192 

Analytic geometry 1 387-392 
angle 1 368-369 
aiea of a triangle I 389 
ciKle 1 389 

aniic sc'ctions I 389-390: 

3 399-400 

coordinate systems, graphi- 
cal 3 454 456 
eqiiaUons I 388 
line 1 388 

linear oimbinalions 1 389 
loci I 388 
plane I 388 
slof)e 12 382 
surface 1 391-392 
see also Algebra 
Analytic nuinlicr theory 9 226- 
227 

Analytical balance 2 72-73 
Analytical chemistry 1 392-394 
chemical microscopy 5 30 
cliromatogmphy 3 91-98 
colorimeti ic analysis 3 301 
coulomctric analysis 3 517 
detcimination 1 393 
dielectric constant 4 112- 
113 

ek'ctrodcpO'sUion analysis 

4 473-475 
errors in 1 394 
fluorimctric analysis 5 350- 

351 

gas analysis 6 45-47 
gravimetric analysis 6 262- 
263 

instrumental analysis 
7 151-152 

isotope dilution techniques 
7 293 

molecular weight 8 556- 

558 

optical methods 9 353 
imlarimetric analysis 10 446 
polarographic analysis 

10 454 

qualitative analysis 11 186- 
138 

quantitative analysis 

11 142-144 


Analytical dwmlstry--eonC. 
radiocbemiitry 11 300-302 
radioisotopes 11 290 
refractometric analysis 

11 408 

sampling 1 392-393; 12 21 
solubilizing of samples 

12 484-485 

spectrocliemicai analysis 
12 578-580 

spectrophotonustric analy- 
sis 12 586 

itiermoanalysis 13 556-539 
Analytical chemistry, errors in 
i 394 

Analvticity 12 54. 54a 
Anal)/cr, sound 9 132-133 
Analyzer, spectrum 12 593 
Anamnia 1 395*; 13 581 
Aiiainniota 1 14 308 

Anamniote kidney 14 226-226 
Anauiorphic lens 3 127-128 
Anamorphosis 1 563 
Protura 11 61 

Aiuraorpliotic lens systems 
1 591; 12 608 
Ananas sativus JO 237 
Anancus 10 636 
Anaphase (tell) 3 109 
meiOHis 8 210 
mitosis 8 521 

Anaphylactic reaction: antlgco- 
aniibody 1 473 
Anaphylactic test 1 478 
Anaphylactoid reaction: hyper- 
sensitivity 8 592 
Anaphylaxis 1 395*, 566; 6 591. 
592 

Aiinplaxt'i 1 395 

oncology 9 319, 320 
Anaplesfmi 6 315; IJ 567 
Anaplaitna marginale 11 567 
Anaplastnataceac 11 567 
I Anaplastic caicinoma 2 348 
Anapdd 11 484 
Aitapstda 1 395-396*; 11 484 
Ghcloiiia II 484 
Cotylcnauria 3 515: 11 484 
Afutrtestes 4 87 
Anas II 527 
Anas acHia 4 290-291 
Anas platyrhynchos \ 436; 4 290 
Anasa tiistis 6 405, 407; IS 29 
Anasarca 4 409 
Anasca 3 16 

Anasshmles multiforms tone 
14 82 

Anaspidu 1 396*. 420 
Anaspidacca 1 396*, 563 
Syncarida IS 367 
Anaspides IS 367 
Anaspides tasmaniae 1 896, 502 
Anaspididse 1 396 
Anasutlc water 0 276 
Anasdgnutic lenses 7 453-454 
Anastrepha 4 219 
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Aoataie II 056: IS 652 
Madelung coniunt 1 15 
Aoatidae I 456: 4 290: 6 236; 

15 S3B 

Attttt<riian plateau 1 560 
Anatomy, regional 1 596*897 
Anatosaurus 4 200-201; 12 862 
Anauxite S 165 
Ancettrnla 2 856 
Anc«U5 form 6 225 
Anchisaurus 4 199 
Anchistrojms 8 151 
Anchor machinery: marine 
8 125 

Anchorabolus mirahilis 6 345 
Anchovy 8 ^8; 5 416*419 
<<nd<crocoma 11 59 
Aneistrodon contortrix 8 472 
Ancistrodon phrivorus 8 515 
Ancistromesiu 8 561 
Ancorintt 8 86 
Ancyhstoma 18 1^ 
Aruylosloma brazilieme 6 478 
Aneylostoma duodfttiale 6 477- 
478; 18 192 

Ancylostomidae 18 193 
Ancylus l^kc 2 87 
AND circuit: cryotron 8 577 
digital computer 4 178- 
181 

AND function 15 358 
AND gate: switching circuit 
13 345 

Andalusite 1 897 
Andaman Sea 7 56; 9 271 
Andean condor 5 178 
Andean peaks (elevations) 

12 528 

Anderson. C. D 4 502; 8 247; 
10 524 

Anderson. E. F.. 8 608 
Anderson, E. M. IS 417 
Anderson, £. R. 12 104 
Anderson, P. W. 1 470-471 
Anderson, V. C. 12 60c 
Anderson bi idge: inductano; 

measurement 7 67 
Anderson theory of antiferro- 
magnetism 1 470-471 
Andes Mountains 12 524 
Andesinc I 897*; 4 I; 5 218 
Andesite 1 897-398"; 4 !; 7 16: 

16 66; II 590; 14 847 
ormpositlon 1 397 
compressive strength 4 613 
occurrence I 398 

origin in sial IS 418 
petrographic province 
10 51 

texture and structure 1 398 
Andesite porphyry 1 1 590 
Andesitic tuff 14 134 
Ando soils 12 484 
Andradite 6 40; 12 351 
AndT 0 aea 1 898a 
Andreaea petrophih 1 898 
Andreaea ruptstris 8 688 


Andreaeaecae 1 896 
Andreaeales 1 896'S98a*; 8 633 
Andreaeobrya 1 898a: 5 96a; 

8 638 

Andreaeales 8 683 
Andreanof Island 1 528 
Andrena 6 582 
Amtrenid bee 6 574 
Andrenidae 6 574 
Andrews, Donald H. 1 552 
Andrews, Titomas 7 535 
Andrevisarrhus 2 524 
Andriax 3 578 
Androconium 7 459-478 
Androccium 5 827 
Androgen 1 398-399*; 6 480; 

II 477; 13 526 
adrenal cortex 1 74 
biosynthesis 1 398a 
catabolism 1 8985 
estrogen 5 77 

reproductive system 11 478 
sex delcriiiiiiatioii 12 228 
sterol 13 139 

Andrt^enesis I 3985 399: 5 234 
Amlromcda 11 259 
Andromeda (constellation) 

8 412-413 

Andromeda Ncbiil.i 1 399; 

11 246 

Andromeda Spiral M 81 9 27 
Andnimedotoxin 10 440 
Andromcrugony 8 244 
Andropof>on 5 38 
Andropogon furratut 2 272 
Andrupo^on icttparius 2 272; 

3 190; 11 621 
Andiopugoncae 3 189 
Andros Island 14 474 


Anemia— «mt. 

sickle cell I 400; 3 195 
thalassemia 1 4<K) 
vitamin B,s 14 842 
Anemia, congenital hemolytic 
1 401 

hematocrit determination 
3 195 

Anemic disease 1 1 567 
Anemochory: population dis- 
persal 10 498 

Anemometer 1 401-402*; 14 498 
air-vdocity measurement 
1 221 
cup i 401 

hot-wire 1 402; 14 502d 
propeller 1 402 
vane 1 401-402 
Anemonn I 52. 247; 8 188 
Aftemone patms 2 242 
Anttinonia 1 52-54 
Ancmopiiiious flower 5 826 
Aiieinotaxis IS 403 
Ancncephaly 9 69 
Anepithelimystidia 4 14H-150 
Anesthesia 18 323 

thermothcrapy IS 506 
xenon 14 561 
Anesthetic 1 402 
ether 5 86 
Ancstius 5 79 
Anethole 5 71 
Awthum graveoiens 4 192 
Ancto, Peco d’ 5 1 19 
Atieuploidy .H 118 
Ancurin ser Thiamine 
Aneurophyton 9 504 
AneiiryMn I 402-V^3*: 2 520 a: 
3141-144:6 412 


delta 4-AndiuKicne-8. 17-diune 
I 398fl. 8986: 5 77: 9 454; 
18 526 

delta 4-Aiidnmene-ll (beta)- 
ol-S. 17 diune 18 526 
delta 4-Atidrostcne 3, 11, 17- 
trlone IS 526 
Androsierone 13 526 

repioUuctive system 11 477 
Anechoic chamber I 899*, 655 
Aneidex lugubris 12 7 
Anelaslicity 1 399-400 
Anemia 1 400-401; 3 196; 4 236 
circulation disorders 3 141- 
144 

oingenital hemolytic 1 400 
fragility test in congenital 
liemolytic 3 195 
hematologic disorders 
6 395-396 
hemolytic 1 400 
hookworm disease 6 477- 


abdimiinal 1 402 
aortic I 402 
Uiotacic 1 402 
Angelic acid (cis) 2 475 
Angeiita 14 507 
Anger 4 583 

ptiysiological lesponse 
4 585 

Angina pcchiris I 403; 6 360 
Angi<4>last 2 483 
Angit^encsis 2 488 
Angios|>ermHe 1 403*; 10 821, 
346: 14 595 

Dicotyledoneac 1 408, 408; 

4 1086; 10 346 
flower 1 403 
fossil plants 9 508 
Monocotyledoneae 1 403; 

8 572; 10 346 
Pteropsida 1 403 
reproduction 1 408 
Angiospennous wood: anatomy 
14 524-525 


478 

iron deficiency 1 400 
myeloph 

pancyteg^i^ 1 401 ^ \ 

pernifl«t;$^i400-401: 6 412 



Angiotensin 4 588; 14 288 
Angle 1 388-389, 404-405* 
dihedron 4 192 
measurement see Angular 
measurement 


ZZl'ii' * ST3 


Ani^e— conf. 

noneuclidean geometry 
• 159-160 

plane trigonometry 14 98 
protractor 11 60 
radian measure II 2I2d-2l$ 
Angle modulation 1 405; 8 527 
frequency modulation 
5 511-514 
narrow-band 8 528 
phase 10 103 
wide-hand 8 526 
Angle of attack: airplane 1 2U 
wing twisting I 90 
Angle-of attack indicator 14 597 
stall-warning indicator 
13 36 

Anglerfish 2 220; 7 588 
Angicsite 1 406*; 7 425 
Angora goat 6 227 
Angoiimuis grain moth 7 467 
Angiitc 8 314 
Angstrom (unit) I 406 
Angstrom, A. J. 1 406 
Atigsliom cornjiensalion pyr-ie- 
liometcr 11 214 
Anguidac IS 24 
Anguilla tosUata 1 405; 4 412 
Angiiilliformes 1 406*: 9 442 
eel 4 412-413 
fishes 13 867 

Angular .icccicration see Accel 
criUion 

Angular accelerometers^ 28 
Angular displateinent 4 244 
h.irmonic motion 6 842 
Angular fonx: lattice vibra- 
tions 7 414 

Angiiiar ficqiicncy 1 406 
harmonic morion 6 841 
Aiigulai magnification 8 72 
Angular measurement: alidade 
1 214 

rlinonicter 3 202 
sextant 12 284-285 
surveying 13 825 
synchro 13 867-369 
tliemlolitc 13 545-546 
transit 13 325 

Angular momentum 1 406-407 
conservation of 1 406-407; 

3 408: II 578 
of electron 4 517 
of galaxies 3 506 
gyroniagnctic effect 6 306- 
307 

of nncieiis 9 2026 
rigid-body dynamic 
11 573 

rotational motion II 682 
selection rules 12 160-162 
of solar system 3 508 
spin 12 615 

Angular resolution (opUcs) see 
Resolving power (optics) 
Angular speed 14 291-292 



Angular ipeed meaaurement: 

tachometer 18 S88-385 
Angular transformation: bio* 
metrics 2 231 

Angular unconformity 14 192 
Ingular velocity 14 291-292 
Angular vibration: harmonic 
inotitm 6 342 
Angyal, A. 10 33 
Anhannonic oscillator 1 407 
Anheflral crysul 7 11 
Anhcdral wing shape IS 228 
Anhimidae 1 436 
inhinfra anhinga 9 612 
Anhydride, acid see Acid anhy- 
dride 

Anhydrite 1 407*; 2 308 
evaporitc (saline) 5 127 
Permian deptnits 10 25-27 
Anhydronc 4 77 
Anhydrous ammonia 5 237 
Anil 7 289 
Aiiiliidar 13 27 
Vnilme 1 HO'J, 407-408* 
diamtization 4 107 
toluidiiie 10 224; 13 665 
Aniliiu* hUrk 1 408 
\nilmc formaldehyde resins 
14 217 

\niltne point 12 495 
Aniline ptcsNCS (pniiling) 

10 621) 

Aniline piinting 10 600 
5 291 

Anitnal 1 408 

classinrntion 1 422 
geologic distubiilion 9 521 
UT also Animal kiiigcloni, 
s()ccific entries on vari- 
ous animals 
Animal assay 2 198 
AiiinLil breeding see llrccding 
(animal) 

Animal community I 408-411 
riassifiralion 1 409 
0 >nsorttsm 1 411 
m deep sea 4 39 
distribution 1 409 
divisions 1 408 
habitat 1 408 
ofwraiion 1 410 
social relations 1 411 
Aiutnal electririty 2 202 
Animal evolution 1 411-416 
annelids 1 413 
arthropods 1 413 
chordatc origins 1 414 
conquest of land 1 415 
Deuterostomia 1 413 
early Mctaman history 
1411.413 

Enterocoelia 1 413 
fish 1 414 

lower animals 1 411 
mammal origins 1 415 
Metazoa 1 411 


Animal evtdntion^onf. 
molluslu 1 413 
Parazoa 1 411 
primates and man 1 416 
ProUntomia 1 413 
Protozoa 1 411 
reptile radiation 1 415 
sessile arm-feeders 1 414 
worm phyla 1 413 
Animal-feed composition 

1 425-427 

manufacturing 5 405-406 
organic constituents 1 426 
Animal growth 1 417 
chemical requirements 
1 417 

course 1 418 
growtii factors 1 41$ 
growth regulation 1 419 
liurmonm in 1 418 
inorganic substances in 
1 417 

measurement I 418 
organic substances in 1 417 
relative growth 1 418 
si/e limitation 1 419 
stimulants 1 475 
Animal kingdom 1 419-420*; 

2 314; 11 44 

Animal morphogenesis 1 420 
121: 4 573-577 
cliffctcntial growth 1 421 
embi yology 4 568 
experiinenial studies 1 421 
form and function 1 4^ 
nervous system 9 44-45 
(lattcrn of stuictiirc 1 420 
thyioid IS 622 

Animal pelts see la^alhcr and 
fur processing 
Animal staicii see (tlycogcn 
Animal symmetry 1 422 
antiuuTC 1 475 
asymmetry 1 422 
bilalLTdl 1 422 
bitadial 1 422 
radial 1 422 
spherical 1 422 
Animal systemadcs 1 422-423 
descriptive phase 1 422 
phylogenetic phase 1 423 
Animal virus 1 423-425 
adenovinii I 65 66 
agglutination reaction 
1 112 

chickenpox and shingles 
3 58 

dassincation 1 425 
rold, common 5 273 
Coxsackie virus 3 530 
culture, embryonated egg 
3 614 

dengue fever 4 62 
enterovirus 5 3 
ECHO virus 4 379-380 
encephalitis, equine 4 587 


Aninui! sdrus— conf. 
epidemic nearmay- 
asthenia 9 79 
epidemiology 1 425 
exanthem subitum 5 133 
foot and mouth disease 

5 429 

German measles 6 175 
hemadsorption viruses 

6 394 

iierpcs simplex 6 426 
indusion bleiinorrliea 7 55 
indusion bodies (virus) 

7 55 

infectious mononucleosis 

7 95 

influenza 7 98 
interferon 7 194 
kcra loom j u net! vi tis (epi 
demic) 7 337 
louping-ill 7 593 
lymphocytic choriomenin- 
gitis 7 636 

lymphogranuloma-pitta- 
cosis group 7 636 
Ivinphogranuloiiid yeiuu« 
urn 7 636 
measles 8 188 
meningitis 8 224 
moiluscum roniagiosum 

8 551 

multiplication 1 424 
mumps 8 532 
mutation 1 424 
myxomatosis, infectious 
(rabbiUi) 8 687 
inyxovirus 8 689 
Newcastle disease 9 91 
paiainflucn/a virus 9 544, 
545 

plilebotoinus fem 10 115 
pneumonitis 10 429 
poiioniveUtis 10 456-457 
polyoma virus 10 ^7-488 
psitUuMis 11 W 
rabies 11 197 
Rous sarcoma 1 1 635 
salivary gland virus disease 
12 14 
sire 1 424 
smallpox 12 383 
tick fever, Colorado 13 630 
trachoma 14 9 
tumor viruses 14 136 
viral gastroenteritis, epi- 
demic 14 327 
West Nile fever 14 47G 
yellow fever 14 604 
see also Bacteriophage; 
Plant virus: Virus 
Animalia 8 356 
Anion 4 484 

diemical binding 8 25 
coordination number 
8 461-462 


AmmBrfa 91 

Animi exdiange 7 241 
in sea water 12 107-108 
in soils 12 426 

Anionic surfaoe-acdve agent 
IS 321-522 

Anionotropie tautomerlsm 

13 402-403 
Anis S 612 
Anitakidae 1 572 
Anise 1 427 

oil 5 71 

spice and flavoring 
12 612 

Umbeltales 1 427 
Aiiisian stage 14 82 
Anisocytosis 3 195 
Anisogamete 3 82; 12 343; 

14 180 

Anisri^amy 12 343 
Anisomyaria 1 427; 8 559 
Anisonchus 3 394 
Anisonema 5 98 
Anisonema tuinus 5 99 
inisttps 6 406; 11 511 
Anisoptcra 4 271; 7 134 
Odonata 9 275 
Anisotomidae 3 276 
Anisotropic cffcaive mass see 
Effective mass (charge car* 
rieis) 

Anisotropy (physics) I 428 
birefringence 2 248 
ferromagnetism 5 231-234 
magnetic 1 471 
single crystals 3 580; 

12 341* 

Anisotropy constants: ferro- 
magnetism 5 231 
Anisotropy energy, crystalline 

5 231 

Ankarapithecus 10 590 
Ankerite 1 428 

carbonate minerals 2 487 
Anhistrodesmiu 1 235 
Ankle 1 428 
Atikylogicosia 4 165 
Ankylcnaur It 484 
Ankytosauria II 484 
Ankylosaurus 4 201, 11 484 
Annealing: glass 6 207 
induction heating 7 73 
nunferrous metals and al- 
loys 6 378 
steel 6 3BO-3B1 

Annelida 1 420, 428-430; S 262; 
4 354; 6 456-457: 12 64 
circulatory system 1 429 
embryolc^ 1 429 
j excretory system 1 429 
Hirudinca 6 456-457 
metamerism 1 429 
morphology 1 429 
muscular system 1 430 
nervous system 1 429 
Oligochaeta 0 813 
Polychaeu 10 461 * 
Folymera 10 477 



It AiwwUdo faMlb 

Annelida— 

regeneration 1 490; 11 420* 
421 

reproductive system I 480 
Annelida toufls 1 431-432 
conodonta 1 432 
Gephyrea 1 431 
Hirudinea 1 451 
OUgochaeta 1 431 
Polychaeta 1 431 
scolecodonts 1 431 
Annfcllidae IS 24 
Annual paiallax 9 545-346 
Annual plants 1 432-433 
Annular bit 2 206 
Annular drainage 11 563 
Annular eclipse 4 380 
Annular space: boring and 
drilling, mineral 2 297 
Annuittria 2 391; 9 502, 504 
Annulate see Annelida 
Annulus 5 96a 
Anobiidae 8 277 
Anobium punctalium 3 287 
Anode dark space: gloiv dis- 
charge 6 215-216 
Anode glow 6 215-216 
Anode rays 2 434-435 
Anode rise 1 501 
Anodic inhibitor 7 112 
Anodic pickling 4 532 
Anodised aluminum; dyeing 
4 311 

Anodl/cd aluminum wire 8 27 
Anodized magnesium 4 535 
Anodizing 4 469 

electroplating of meuls 
4 534 

Anadonta 5 100; 9 613 
Anoecia 7 I22A 
Anogeissus lalifoUa 6 297 
Anolis 3 102; 10 127 
Anolfs carolinensis 8 7 
Anomalistic year 14 599 
oibital motion of Earth 
4 336 

Anomalocoela 12 8 
Anomalous dispersion see Dis- 
penion 

Anomalous Zeeman effect 
14 608-609 

Anomaly (astrouoiny): eccentric 
2 581 

mean 2 581 
true 2 581 
Anomocoela 1 433 
Anomphatacea 6 76 
Anoroura 4 24-34 
Anopheles 4 218; 5 258; 6 313- 
sn; 8 77, 599 
Anopheles darlingi 5 258 
Anopheles durmi 6 315 
Anopheles gatnhiae 5 258 
Anopla I 433 

Heteronemertinl 6 429 
Palaeonenmrtlni 9 496 
Rhynchocoela 1 433 


Anoploeephala magna 12 30 
AnoplocephttUt perfoliata 18 30 
Anoplooephalidac 12 30 
Anophphrya I 601 
Anoplothere 1 568 
Anopluta 1 433-434; 7 134, 503 
Anorexia 6 519 
Anorthite 1 434*; 5 214 
feldspar species 5 ^7 
AnorthodoK 1 434-435*; 5 212 
Anorthosite 1 435*; 6 1; 7 16 
bytownite 10 86 
petrographic provin<M; 

10 52 

Anosmias 12 386 
Anostraca 1 435*. 560; 2 319; 

3 562 

Amstylostroma IS 192 
Anoxia I 435*. 636: 2 5205; 

6 412 

circulation disorders 3 141- 
144 

hematologic disniders 
6 335 

hypoxia 3 143; 12 5405 
Anschilt/, H. 6 305 
Amer albifrom 6 237 
Amer anser 1 436 
Anser cygnnut I 436 
Ansetnnas semipalmala I 436 
Ansrrifortnei 1 436*. 694 
Ciconliformes 3 120 
swan IS 333 
Anserine 6 457; 9 623 
Ant 1 436 437*: 6 574 
aitiiy 12 406 
carpenter 12 407; 14 538 
Ilyincnoptcra 1 436 
important s{>cUes 1 437 
poneiine 12 405 
social organization 1 436 
Ant blood beetle 3 277 
Ant lion 1 43? 

Ani-l<iving beetle 3 276 
Antarctic Bottom Water 1 626 
Anlaiclic Citclc 1 437 
Antarctic Convergence I 439. 

442, 626 

Indian Oc^an 7 58 
upwclling region 14 210a 
Antarctic Intermnliate Water: 

Indian Ocean 7 58 
Amaicilc Ocean 1 437-440*; 

9 271 

Antarctic Convergence 
I 439 

climate and biology 1 439 
ice 1 438 
icebergs 7 7-8 
oceanographic investiga- 
tions 1 438 

subsurface water move- 
ment 1 439 

Subtropical Convergence 
1 439 

surface circulation 1 488 


Antarctica 1 440-442. 669 
area of ioe cover 1 521 
biological distributions 
1 442 

climatic cliaracter 1 440 
coal measures 1 440 
coastal-oceanic relations 
1 441 

international scientific as- 
|)ects 1 442 

magnetic patterns I 442 
physical map 1 441 
structure and land surface 
1 440 

see also Antarctic Ocean 
Antarrtosaurus 4 200 
Anrarcs I 442*; IS 41 
Aiitaugophorc 3 99 
Anteater I 442-443*; 4 411; 

12 48 

Antelao 5 119 
Anielao group 5 117 
An(elo|)c I 443*, 567 
pronghorn I 443 
Antenna (aerial) I 443-453 
arrays 1 447*; II ^3 
beam 1 447 
biconicul 1 445-446 
bow-tie 1 445-446 
broadUHt-rccciving I 444 
447 

clie(»e 1 449 
comb I 451 
conical 1 445-446 
core, use of fci rites 5 221 
coriKi reflector 3 485 
cylindrical parabolic re 
ficetor 1 448^9 
dieh‘Ctric wave-guide 
1 448 

dipole 1 444-445*: 11 203 
directional antennas 1 363 
directive 1 363 
diicctivity 1 446-453 
Doppler radar 4 266 
cl<»‘tromagnetic liorn 
1 447-448 

equiangular spiral I 445- 

446 

(ceding and matching 
I 451 

fishbone 1 451 
folded dipole 1 445-446 
full-wave 1 451 
ground effects 1 453 
half-wave I 445-446 
helical 1 447 
horn reflector 1 446-448 
impedance 1 4^-451 
lenses 1 448-449*; 11 203 
linear conductor 1 444- 

447 

loading 7 565 
long'Wiiti 1 446 
loop 1 445; 9 IS 
measurement 1 447 
microwave 6 414-415 


Antenna (aerial)— emi. 
monopulie radv 8 577 
multiple-tuned 1 444*445 
MUSA 1 447 
noise 9 119 

optical types 1 448*449 
parabolic reflector 1 449 . 
449 

parasitic arrays I 447 
pillbox 1 449 
radar 11 202-204 
radiation I 449-453*; 

14 55-56 

radiation efficlmicy 1 4N 
radiation resistance 1 450- 
451 

radio receiver 11 259 
radio telescope 11 262-263 
reflecting 1 448-449 
rhombic 1 446 
slot I 448 

television receiver IS 470 
television transmitter 
13 4K0 

towers 1 451; 14 1 

tracking 1 447 

types and arrays I 444-449 

uhf t 443-453 

vhf 1 443-453 

wave guide I 447-448 

wire 1 446 

Vagi 14 597 

\ntenna radiation 1 449-453 
Antenna sumtiing* radam 
U 204-205 

Anioniial gland 3 555: 4 28; 

5 105 

Antennaria 10 490 
Antennata see Mandibulata 
Anthelia fidginoio 1 227 
Anther 5 327, 329, 330 
Antherara assamemis 7 469 
Anthrraea fMtlyphemw 7 469 
Anlhetaea yamamat 7 469 
Antheridia 8 634 
Aniheridium 1 574; 5 66, 263. 
14 180 

Ciiloropliyta 3 82 
reproduction, plant 11 454 
Anthero/oid S 10, 83 
Anthicidae S 277 
^n(/iorari.t midea 7 463 
Anlhoceros I 453; 2 354; 5 38 
Anthoccrotac 1 453-454; 19 346 
alternation of generations 
1 454 

structure 1 453 
Anthocoridae 6 401 
Aiitliocyanidin 1 454 
Anthocyanln 1 454 
glycoside 6 224 
pigments 6 219 
plant metabolism 19 360 
Anthocyathea 1 510 
Anthomastus 1 226; 8 255 
Anthomastus antarttieiis 1 227 
Antliomedusae 6 554 



AfiHgolvonic paint 


tl 


4ii(h(jmyaW« 4 212 
Anthonomut grandis $ 287; 

14 460 

Anthophora 6 582 
iffthophora edwardsii 6 576 
Anthophyllfte 1 336, 454*455*: 

3 623 

afibcstos 1 569 
Anthopleura 1 52*54 
Antbopleura Stella 1 52*54 
. I nthoplenra xantftogrammica 

I 12-54 

AnUtoplexaura dimorpha 6 238 
Anlliosoinidac 2 418 j 

Aiiihoxanlhin glycoside 6 224 
\ntho/na 1 455*456*; 2 355; 

» 255, 262; 14 618 
Aciiniaria 1 455; S 255 
Alcyonacca 1 456; 3 255 
Akyonaria I 228. 455; 

3 255 

Anti{Mlharia 1 455: S 255 
Coiiaiithaiia 3 255 
(leiiantheria I 155 
llocicnteruta 1 455 
(aK‘nntlir(jlu 1 455; 3 255 
(^iralliiiiuipharia 3 255 
ecology 1 456 
(><»rgoiMre2i I 455: 3 255 
life evde 1 455 
tnoiphology 1 455 
Pciin.ituljcea 1 455; 3 255 
plnsiology 1 455 
Fivcliodac liana 3 255; 

11 88 

Riigosi I 155 
S(lei.ictinia 1 455. 3 255 
Siolotiifcra 1 455; 3 255 
r.ibul4il.i I 155 
la\.onoiuy 1 455 
lelosiatea 1 455, 3 255 
/■(Miithana 1 455; 3 255; 

14 niR 

/oaiuhtdea 1 455: 3 255 
Amhutcnc 1 156*. 548; 3 236 
\nihr.icitc 3 230-231: 8 452 
InrltMcnose 2 117: 6 252: 

II 311 

alfalfa I 234 
nirr,inc 3 625 
Melanconiales 8 212 
p(*a 9 600 

^nthrarosaiina 1 834, 456*; 

7 375 

^iUhruo)therc 1 568 
Anihiacotlicriidae 1 569 
Vnihranilic acid I 315, 456*: 

> 475: M 126 

Anthranilic acid 2 475 
M'fl-Anthranilic add 2 475 
\«ihraquiiione 1 456 
‘‘•ID-Anthraquinone U 194 

<lyc 4 805 

'“thraquinone pigments 1 456- 
457 

glycoside 6 224 


Anthrax 1 457>458*, 466*467; 

2 I, 564; 4 218: 14 628 
in anloula 1 457 
hetcTophile antigen 6 429 
in man 1 45? 

Anthraxylon S 232: 12 140 
Anlhrrnus .strophulariae 

3 287 

Anthnbidae 3 278 
Anthrucerotae 2 353 
Anthropocliory: population dis- 
persal 10 498 

Aiithropoiogy, physical 1 458- 
461 

evdution 1 458 
genetics 1 459-460 
individual variation 1 460 
man. classification of 1 458 
osteology I 459 
race formation and change 
1 459 

race geographic distribu- 
tion 1 458 

racial psychology, behavior 

1 459 

somatolyping 1 460 461 
statistical analysis I 461 
Anthiopomeiry 1 461-462 
AnlhTO}M>scopy 1 462 
Anthroposphere 2 239-240 
Aiithnra 7 285 
Atitliiiridea I 462 
.4»t5Hrrum 1 497 
Anti-Atlas 1 107 
Ami Siokcs lines* II 333 334 
AntiaiiCTuft artillery 1 539*, 
542 

fire-control systems 5 280- 
28! 

gull 1 5420 

Anti.iriti! I 462 463*. 10 255 
i Antibacterial agents I 463-461*. 
475 

cliloraniinr T 3 66 
dye 1 461 
ga-seouH 1 461 
sulfa drugs 13 245 
volatile preservatives 1 463 
Antibaryon 2 105 
Antibiotic I 464-4GR*. 492; 2 2. 
20 

amphotericin B 1 341 
antimicrobial activity 1 465 
badtraciii 2 2 
bioassay 2 190 
carbomycin 2 461-462 
cattle priKluciion, beef 

2 562 

chlortetracyciine 3 83-84 
colicinc 2 21*22 
control 1 464 
cydcMerine 3 644 
demeihykhlor tetracycline 

4 53 

effects on animal disease 
1 465 


Antibiotfc-ctmt 

effects on humao disease 
• 1 465 

elFectf on plant disease 
I 468 

ensyme inhibition 5 30 
erythromycin 5 66 
feed supplements 1 426-427 
i<xKi manufacturing 
5 417 

food preservation 5 427 
fumagillin 5 559*560 
griseofulvin 6 274 
kanamycin 7 329 
mode of action 1 465 
neomycin 9 35 
not used clinically 1 46R 
novobiocin 9 173 
nystatin 9 235 
oncolng)* 9 324 
uvyteliacycliiie 9 475 
penicillin 9 610 
pharmacologic action 1 465 
polymyxin 10 483 
production I 464 
rickettsioses II 570 
source 1 464 
Staphytororcus 13 57 
filrfpiomyt etaceae IS 17R 
Mrejitomvcin 13 178*179 
subliliii 13 230 
tctiacrclinc 13 527 
tyiothricin 14 177 
viomydn 14 327 
AntilNHly I 168-469*. 472; 

7 273: 13 8; M 331 
ablastin i 7*8 
agglutination reaction 
I 111-112 
.iggluiiiiin I 112 
allci'gy. atopic 1 257 
in antigcn-aniibody rcac 
lion 1 473 
as antitoxin I 487 
111 blood 2 265 
blood groups 2 266 
clinical pathology 8 192- 
202 

coinplcmrnt fixation test 
3 333 

f 1 uoi esc ent*aii t i body fech- 
nique 8 383 

gamma globulin 6 33*34 
hypcTsensiliviiy 6 590-592 
in Immediate hypersensi- 
tivity 1 566 
immunity 7 SS 
lympoid tissue 7 635 
lysin 7 038 

neutralization reaction 
0 82 

neutral iring 9 82 
opsonin 9 346 
in phagocytosis 10 91 
polyoma virus 10 487-488 
precipitin 10 576 
Queliung reactitm 11 188 


Andbody-cont. 

In seroUq^ 8 201 
in syphilis IS 375 
toxin*antiU»xin reaction 
14 7 

toxoplasmosis 14 7 
Well's disease 14 464 
Antibody immunity 7 122a 
Aiiticaking agent (food) 5 876 
Anticholinesterase 8 45 
lns«:tiddc 7 142 
Antidine 1 469 

fold systems 5 868 
AnticcMgulant rodentidde 
11 615 

Anticorrosive paint 4 282 
Anticorrosive pigment 10 225 
Anttrydone 13 168; 14 446 
atmospheric high 1 640*642 
up(>er air waves 1 163 
Anticyclonic drculation 14 4^- 
494 

Antiderivative: integraticHi 
7 167 

Aiuidifference 10 646 
Antidifferentiation 2 402 
Aniidiuretic hormone 18 608; 
14 232 

. endocrine mechanisms 
! 4 593 

osmoicgulatory niccha- 
I iiisms 9 441 

Antidotes: for poison 14 6 
Antifcbrin: phenacetin 10 110 
Antifcrroclectrics 5 228-229 
Ciirie-Weiss law 8 623-624 
Antifcironiagnetic resonance 
8 46 

Aiiliferromagnetic susceptibil- 
ity IS 331-332 

Aiuifcrromagnetitm I 469*471 
antifetromagnetje suscepti* 
bility IS 381*832 
contrasted with ferromag* 
nctism 1 470: 5 231 
ferrimagnetism 5 219 
magnetic anistropy 1 471 
magneUichemistry 8 54*55 
manganese oxidr I 470 
N6el mmperature 1 469- 
470 

neutron diffraction 9 90* 
91 

supcrexdiangc 1 471 
Aniilliioriie structure 12 478 
Antifoam 5 366 
Anttfoggant: photography . 

10 162 

Antifouling paint 4 282 
Antifreeze mixture 1 471-472 
ethylene glycol 5 94 
Antifriction bearing see B(»r- 
ing, antifriction 
Antifungal agents see Funglsttt 
and fungidde 
Antigalvanic paint 4 282 
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Andgen I 11I.II2, 472*, 478, 
966.* 7 85 
agglutinin 1 112 
allergy, atopic 1 256-297 
anaphylaxis 1 395 
animal virus 1 424 
antibody 1 4GB 
bactei'ial genetics 2 22 
blood gT 0 U)» 2 269 
compleinent'fixation test 
8 883 

lluoresoent-antibody tech> 
nique 8 888 

hypcraensitiviiy 6 500-592 
immunoioginti tolerance, 
acquired 7 85 
isoanttgen 7 278 
pneumococcus 10 426 
Salmonrlla 12 14 
serum 12 198 
sour<»i 1 472 
specificity I 472 
Antigen-antibody rcaclioii 
1 472. 47S-474*: 12 196 
agar gel test 1 478 
afosiutinution reaction 
1 473 

anaphylactic reaction 1 478 
bacteria 2 8 

biological specificity 2 217 
oimplemcnt fixation reac- 
tion [ 478 

delayed .illeigit rcattton 
1 478 

gamma globulin 6 88-84 
lytic reaction 1 478 
neutralization reaction 
1 473 

phagocytic reaction 1 478 
precipitin reaction I 478 
protection reaction 1 478 
ring test 1 473 
Schick test I 473 
skin reaction 1 478 
Aiiiigcn-aniibody test 6 106 
Antigenic mosaic I 472 
Antigonum Irptofntt fO 472 
Antif^ite 12 197 
Antigravity 1 474 
Antihemophilic factor 2 266 
Antihistamines 1 474*: 6 457 
Anti-icing: wing 14 516-517 
Anti-tsomorplious substance 
7 282 

Antiknock agents 1 474-475 
aircraft fuel 1 178 
combustion knock 8 309 
gasoline 6 71 
Urtraethyllcad 7 426, IS 529 
Antilles 7 272 

West Indies 14 474-476 
Antilles Current 1 626 
Antilocap^a 1 568 
Antilocapra americana 1 448 
Antilocapridae i 443, 569 


I Antimatter 1 475 

elementary particle 4 542- 
548 

symmetry laws IS 362-364 
Antiracre 1 475 

Antimetabolite: enzyme inhibi- 
tion 5 29 
oncolc^ 9 824 

Antimicrobial agents 1 475- 
477 

antibacterial a^nts 1 468- 
464 

chcmotlierapy 8 52 
iodoform 7 240 
isonicotinic add hydrazide ; 
7 282 

niirofuran B 107 
Antimonate 1 477 
Antimonite salts 1 47B 
Antimony I 477-478; 4 545 
allotropic forms 1 477 
analytical methods 1 478 
electron configuration 
4 504 

oKtiaclioii .iiid refining 
11 120 

extractive metalliiigy 8 277 
ionization {lotcntial 4 504 
occurrence 1 477 
ore of 2 818; IS 140 
organometjllic ami|)ound 
9 408 

preparation 1 477 
piopctllcs 1 477-478 
tctrahedriie 18 529 I 

Aniimony-bcrylliiiiii photonen- 1 
Iron scKirce 9 84 
Aiiiimony fluoride: band spec* 
trum (photograph) 2 90 I 
Aiiiiinony sulfide cell 10 140 
Antineurtino 9 68 
Anlineutron 1 478-479*; 9 83 
Aiitiiiodc (physics) IS 86 
Antioxidant 1 479-480 
bKxl 5 876 

gasoline additives 6 70 
lubricant 7 608 
rubber II 686 
Aiitio/onant: rubber II 687 
Antiparasitirs 1 475 
Ati|i|Mrticle 1 475 
aiitineutrino 9 88 
aiitineiition I 478-479 
antiproton I 481-482 
elementary particle 4 542 
543 

positron 10 524 

Aiiiipatharia 1 455, 480-481*; 
8 255 

Antipathes 8 255 
Antipathes longibrat hiala 
1 481 

Antipathes rhipUlhn 1 481 
Antipersonnel mines 1 540 
Antiperthite 5 211-212 
igneous rocks 7 12*18 


I Antipodals: botany 5 888 
j Antipolarization: ferroelectrics 
5 228 

Antiprnton I 481*482* 
Antipyretic: aspirin I 592 
phenaoetin 10 110 
Antipyrine II 110 
Andrefiection coatings 6 188 
Antirenin 14 283 
Antiresonance 1 482: 1 1 502 
Antirrhinum 4 234 
Anti-rust additives: lubricant 
7 605 

Antiseptic 1 482-484 
alcohol 1 483 
atmparison of 1 483 
essential oils 1 488 
iodine I 482 

mercurial compounds 1 482 
quaternary ammonium 
compounds 1 488 
silver otmpoutids 1 483 
Antiseniins 2 217 
Antisubmarine howitzer 12 265 
Atuisubmannc nets 1 484fz 
Aiitisubiiiaiinc sonar listening 
service: hcli€ 0 ]>ler 6 384 
Atiiisubmarinc warfare 1 484 
486* 

ah ship 1 220 
naval ships 12 268-26? 
sonat 12 508 
sonohuoy 12 506 
Aiiiisymmetric wave function. 

exclusion principle 5 187 
Antitank artillery I 589 
Antitank mines 1 540 
Antitank projeciil^l 540 
Antitorpedo nets f 484fl 
Antitoxin 1 487; 13 527 
Inologicals 2 217 
gangieiie, gas 6 38 
iieiitrali/alion reaction 
(antibody) 9 82 
reaction with toxin 14 7 
Aiiiivenin 2 217; 12 80 
Anhwear additive: lubiicant 
7 608 

Aniiworid I 475 
Aiitlia 3 413-414 
Antlike flower beetle 8 277 
Antlike leaf beetle 3 277 
Antlike stom* beetle 8 276 
Anioniadi, E. M- 8 154 
Antrim Plateau basalu 11 597 
Antrypol 12 878 
ANTU9 3; 11615 
Anura see Salientia 
Anuraphis mafdt-radicti 6 474 
Anuria S 192-202 
Anuropus 5 290 
Anus 1 487 

hemorrhoids 6 414 
Aoita I 487 

circulation S 187*141 
dorsal, formation of 2 484 
ventral, formation of 2 483 


I Aortic aneurysms 1 402 
Aordc arch, formation of 2 48 
AOTtic body 1 487*469 
aortic paraganglia 1 487 
cardiovascular system 
2 503 

circulation 8 187*141 
glomus aorticum 1 488 
neural gland 9 78 
Aortic paraganglion 1 487 
Aortic ring 2 520 
Aortic stenosis 2 511; 8 141-14. 
Apanteles 6 580 
Apatemyidae 7 148 
Apatemys 7 148 
Apatite 1 489*; 11 128 
apatite scries 1 489 
calcium mineral 2 898 
in meteorites 8 312 
phosphate rodk 1 489 
Apatopygus recens 9 214 
Apatornit 7 8 
Apatomis celer 7 8 
Apatorinthidae 7 8 
Apaulwa 8 680 
Apenninc Peninsula 5 116 
Apennines 5 117; IS 409 
Aperture aberratum 1 8-7, 7 29 
30: 9 867 
Apetabe 1 517 
A|K:ta1y 5 327 
Apex: ellipse 4 560 
Aphanite 1 489 
Aplianitie rock 7 10, 16» 
Aphano(ap\a 3 687 
4phanomyees 5 298: 10 200 
Aphanomyret rorhUoides 
18 241 

Aphamttnytef ruteuhes 9 6U0 
Aphanothete 12 67 
Aphasia I 489-490*; 12 599 
Apha.sinidca 9 30 
Aphasmidia 9 80 
Apiielcnchoulea I 490 
Aphetmehoides 9 29 
Aphetenchoules rotophtlus 
3 254 

Aphelenchoitlet oryxae 9 29 
Aphelenihus: hibernation 
. 6 486-441 
Aphelion 1 490*; 6 m 
orbital motion 9 871 
Aphelochehus 6 400, 406 
Aphehpus theliae 6 579 
Aphid I 490*; IS 241 
spring grain 1 490 
Aphid fly 4 212 
Aphidae 1 490; 6 474 
Aphidius 6 580 
Aphis 5 546-548 
Aphis gossypti: abaca I 1 
Aphodal chamlzer 4 56 
Aphoidea 6 474 
Aphouu 12 599 
AphTOcaltistes 6 484-485 
Aphrodite 10 461 
Aphroditidae 10 461 



,4phrononu 7 14S 
iphyeus 6 581 
,4phylidac * 401 
4picNl dominance: plant 
growth 10 354 

Spiral meristcm see Meriiteni, 
apical 

4picolerms 7 288 
^pidac 6 574 
ApitMXTidae 4 212 
Apis meUtfera 2 127: 6 582; 

12 251 

ApiHtobninchidae 10 461 
Ipium 14 505 
Apium graveolens 2 579 
Aplacophora 1 339, 490*; 8 559 
\plaiiatic sphere 12 609 
Vplanmpore 3 7Cfl, 82; 12 345 
■\plasia 6 597 
Aplite 1 490*; 10 86 
iphdinotus gTU7imem 12 249 
3 139; 9 345 
AplyuUa 4 55 
4pnc:i II 525 

Apneiimononiorphae 1 498 
\fMir.itpy 10 545 
tfnHhrndtnm 7 472 
optical 7 452 

\|i«icliioiii.'iUc lens: iliroinatie 
.ibriiation 5 90 
Xpouiiie gland 5 43; 15 334 
opitholiuiii 5 41-45 
AjMiuil.i 6 574 
lpo(uiaaMe6 115. II 347; 

II 195 

\p.Kla I 491, 3 562 
Ap'Kl.i<ta I 4 3ti0. 8 561 
\p'Hl(‘s wv Aiiguilliloime^ 
\lMHlKla I 491, 4 360, 6 465 
\|Hxliil.ic 1 491, 13 330 
A|>utlirotiiics. 1 491*. 694 
liiiniiiMii};hinl 6 516 
siMlt J3 336 
\p<KliMti<m 4 137 
Vp'Himmr 2 13. 18. 4 2«7; 

5 20 

I 491*. 6 126 
lidc IS 635 
'\po)ov« 1 495 
4p(4l(» 1 597 
4|)oinorph>ne 9 4 
Aponeuroses 13 491 
A|XipliyIliu‘ 1 491; 9 610 
Ai«»plexy 6 412 

ciiciilaiiun disorders 3 141- 
144 

A|K»p\le 10 514 
■'l««'dca I 491-492“: 10 414 
'l"«(*Kamy botany 5 533 
^ixnenuiic coloration 11 52 

A|/osulb 7 610 
A|H)Stoinatida I 492“: 6 467; 

11 53 

Apothecaries’ pound 14 461 
Apuiliccarics’ weight S 188 
Apothcrium 1 574; 2 416 


AffcovitM ts 


Appalachian bituminous coal 
fields 0 150 

Appalachian highlands 9 144- 

150 

Appalachian Mountains 9 410 
Appalachian orogeny IS 411 
Appalachian Piedmont 9 148 
Appalachian Plateau 9 149 
Appalachian Trail 9 146 
Apparent morions: planets 
10 267 

Apparent power 14 568 
Apparent precc^ion: gyroscope 
6 310 

Apparent soiar time 13 642 
Appendicitis 1 492*; 6 73; 

7 223 I 

Appendicular musculature: am- ' 
phibians and reptiles 8 655 
birds 8 655 
fislies 8 655 
homologies 8 655 
terrestrial vertebrates 8 655 
Ap|)ciidicular skeleton 12 358 
median fin <levelupment 
12 357 

iiiorpliogenrsis 12 357 
pniretl appendages 12 357 
Ap|)cndi(.ulanan 14 MO 
Api>endix I 492“: 4 162 
Apple I 493-494*. IS 113 
cultivation 1 193 
disease rontiol 1 493 
distiibution in NoUli 
AtuctUa 1 493 
ecunoiuic iiii|>orunte 1 494 
protliicn'on tiends 1 493 
piopagalion I 493 
.Apple cedai lUM .5 516 548 
.Apple maggol 4 217: 5 362 
Apple |K)wdeiy mildew 5 546 
Apple red bug 6 405 
Apple scab I 574 ; 5 546-548 
.Applegate fliagrain 7 3G5-366 
Appleton, F. V 7 254 
Appliinl ex|)Ciiiiu*iital |>syctiol 
ogy see Human engineering 
Appioximate iiuegiaiion 7 171- 
172 

Apinxia 1 494 
Apricot 1 494-495 
diseases 1 495 
economic im{X)rtaiicc 1 49.5 
kernel 5 189 
piopagation 1 495 
Aprotic solvent 1 39 
.'lp\eu<les 4 41; 12 601 
Apseudes spinosus IS 388 
Apsides 1 49.5 

orbital motion 9 371 
A|>8idobranchia 12 389 
Apsidospondyli 1 495 
Aptenodytes forsteri 12 607 
Aplcria 5 195 
Apiemodus 7 143*144 
Apterygiformei 1 495*. 694 
kiwi 7 365 


Aptcrygou 1 495 

Collembola S 289-290; 

7 134 

Diplun 7 134 
Insecta 7 134 
Protum 7 134; 11 61 
Th^^nura 7 134 
Apteryx 7 365 
Apteryx australis I 495 
Aptian stag^ 3 543 
Apuan Apennines 5 118 
Apiis 1 561; 3 412, 414*; 9 171 
Apus ra»crt/ormii 3 507 
Aqua legia 1 495 496 
Aqualung see S(<UBA 
Aquamatinc 2 170, 174; 6 98 
Aqiiarids. Halley's comet 6 322 
tlelta-Aquarids 8 307 
eta Aquarids 8 307 
lota-Aquarids 8 307 
Aquarius 1 496; 2 448; S 412* 
413* 

Aquamine 13 409 
.Aquatic bicM7cle 3 326-327 
AqiiJiint 10 617 
Aqueduct 14 141 
Aqueduct of Sylvius 9 46, 58 
Aqueous chamber, embryology 
5 166 

Aqueous cleciiolyle piiinnry 
baiteiy 10 587-588 
Aqiicom liuinoi: eye 3 162-171 
Aquifer 1 496': 14 391 

in artesian xysteins I 553 
iwtroleum reservoir 10 77 
water supply engineering 
14 404 

Atjuilti (hyutetos 4 317 
Aqiiila (<ons(c1ialion) 3 412 
413 

10 188 

lanademis 12 146 
.Aqiio (om|M)und 1 .426 
4ra 11 69 

Ara (consi(*llarinii) 3 412-413 i 
Araban 2 451 9 609 
Arabella 1 432 
Aiaheliidac 10 161 
Arahelhles I 432 
Arabian camel 2 427 
Arabian jieuitiNula I 580 
Aiabian Sea 7 56, 58; 9 271 
itabidopsis 14 305 
Arahtdopus Thaliana 14 305 
Arabiir chicle 3 59 
Arabinosc 2 12; 6 223; 8 578 
D-.Arabinose 8 580 
D(— )-Arabinosc 2 455 
aIpha*l.-Arabtnc»e 2 456 
I.-Arabinose: gum 6 297 
I) Aiabinosc cyanohydrin 8 580 
Arabm(Me-5 phosphate 2 17 
Ararcae I 497; 4 IS; 10 345 
Arachidic acid 2 474; 10 356 
Arachidoiiic acid 5 185 
Arachis hypogaea: peanut 9 602 


Arachnlda 1 496*» 567; 8 22 
Amblypygl 1 300 
Araneae I 497 
Palplgradl 9 525 
Pedi]»lpi 9 610 
Phalangida 10 91 
Pseudoscorpionlda 11 67 
Scorpionida 12 79-80 
Uropygl 14 235 
Arachnids 11 566 
Arachnodactyly 12 368 
Aiathnoid mater 7 635 
Aiachnofd membrane 8 224 
Arachnoid vlUi 7 635 
Arachnoidea 8 244 
.4rat/in<iidei 3 226 
/4ra('h»r'idi.irus ehrenhergii 
4 103 

Aradidae 6 401 
.4raensceMs II 50 
Araettwma 4 373 
Arafuta Sea 7 56; 9 271 
Arafura Shelf 12 531 
.Aragonite I 496-497 
cnicite 2 397 
carbonate minerals 2 468 
limestone 7 515 
in pearl 9 606 

Aiagonitc-ialciic ratio 9 516 
Atakun Yoma I .580 
Ar.d Sea 1 580; 7 387 
Ai.)les 1 497*: 10 346 
daslieen 4 IS 
4ialia raremosa 12 146ai 
Aniliaccac 6 188; 14 190 
Aiaikvl derivatives 6 327 
Aiaraboiirg. C. 19 495 
Aramidae 6 286 
Aramite 8 518 

Aian-Duchenne alrophy 8 6^9 
Araneae I 496, 497* 
classification 1 498 
morphology 1 497 
silk I 498 

Aianeida 1 558-559 
.Irffururi'a 3 187 
Araucarhxylon 9 505; 19 43 
Arhacia I 499; 2 636-639 
Arhana Uxula 9 212 
Arhacia punctulata 11 49 
Arbacioida 1 499*; 4 360, 372a 
ArlM>r group B virus 4 62 
Artxw viral rnccphalitides 
I 499-500 
arix>r virus 1 499 
epidemiology 1 499 
laboratory diagnosis 1 499 
pathoj^nesis 1 499 
yellow fever 14 604 
Arbor vhus i 499 

equine encephalitis 4 587 
Arbor vitae: nerwus system 
9 60 

Aiborctum 1 500*; 2 306 
Aibovirus see Arbor viral en* 
ccphali tides 
.Arbovitae 1 500*; 2 578 



14 Afbvthi 

Arbutin C 224 
Afc (machenatics) 1 500 
chord S S7 

Aic rcBex reflex unoondi 
tinned II 300 400 
Aic body 1 501 

Arc diuhjtge 1 500 502”, 4 452 
inode riie 1 501 
appitcationi 1 501 
ire body 1 501 502 
arc lieating I 502 503 
ire production I 501 
cathode fill 1 501 
gas tube 6 60 
space chirge 1 501 
tpectrochemictl and) sis 
12 579 

Aic disitnce latitude ^ 45b 
457 

longitude 3 457 
Aic hemng 1 502 505» 6 377 
air arc fumiccs 1 502 503 
arc boring machines 1 502 
ire welders 1 502 
d'lect ire fiirnice 1 502 
Hcctric fum ice 4 427 
indirect atr Turn ice I 502 
503 

melting 1 502 
smelting 1 502 
submerged irc fuinicc 
I 502 

Aa I imp I 503 504 
carbon arc I 503 
flame irc 1 504 
metallic flectiode 1 504 
xenon fillfd 14 561 
Arc mignctohydrodyn imic i 

(MHl)) engine 4 491 
Arc piocrsses nitrogen fixition 
9 113 

Ait queue hers switch electiic 
19 343 

Alt welding 1 504 ■'07* 530 
14 466 467 
1 C welders I 505 
ciiboii ticcuode I 504 
riiciiit 1 504 
consumatilt electrodes 
1 506 

(iinent souue 1 504 
dc welders 1 5(^ 
elements of i^ld 1 504 
inert gis m< i tl 1 505 
metal 1 504 

multiple opcritor dc 1 506 
non^sumible electrodes 
1 506 

submerged melt ! 505 
Areas rocket 8 321 
Areelta 1 300 IS 524 
Aiceuthobtum vapnalum for 
ma rryfitofwdum 14 74 
Ardi 1 507 509 
abutment 1 507 
axis 1 507 


Arch— eont 

bridge 1 507 509 
concrete 1 508 
crown 1 507 
extridos 1 507 
fnunditions 1 SOB 
intrados 1 507 
limella 1 509 
rise I 507 
single hinged 1 508 
sKcwback 1 507 
spin I 507 
steel I 508 
structures 1 507 509 
two hinged 1 508 
wood I 500 

Aich (initomy) bnnchial 
12 356 

hvoid 12 356 
mindibtihr 12 356 
viscerd 12 356 
5i(h dim 4 4 

\uli siip|KHts tunnels 14 143 
\rch icoceti 2 660 
\ichieoeidiiid le 9 120 
\uhiuKVithi 1 500 510 
Arehitocyifhti I 510 
Archiiwytc 4 56 16 513 
Archicogislropodi 1 501 502 
11 8 

\ich Rol igmie 7 383 
Irchatola^w 7 383 
4nh uolambda 9 517 
Airhieolimbdidic 0 537 
Arrhaeohtfwfhamtnum 3 476 
Arrhaeonyrtent 3 64 
Arc hicoptt rid ills I 510 
4ff/ if ftetn I 310 0 roi 
4rcharof tern lattfoUa 1 510 
Airhieoptiisgidae 1 511 
Aich uoptcivgifonncs 1 510 
4Khaeo/ If 1 415 511 603 
4 88 7 3>7 0 520 12 16* 
in htirof triw hthtgtafhua 
1 511 

4tihtfopter\\ marntra 1 511 
AKhafnrtut I 604 
Irrhaeotuts urmentt 1 511 
Arclneoiriithcs 1 510 511 
Atcliieoinithidie 1 511 
Aich ingi iccte 8 687 
Aichantbropinai 9 478 
Auhein 1 615 
\ichein rocks 11 41 
Auhi^nium 5 263 8 614 
repiodiicuon 11 454 
4rr/iefon II 184 
Atcheiiteion 6 78 70 
Arrk€o<altimttes 9 504 
Aieheological chemistry 1 511 
513 

pieservation 1 512 513 
icstontion 1 512 
Ardteology 1 513 515 4 17 
dating anaeni beams 4 50 
excavation 1 514 


Archecdogy— roni 

metallurgical discoveries 
8 205 

methods 1 513 514 
relation to othei disa 
plines I 515 
4if/ieocijiplhiria 9 504 
Aicheoroic 1 515 516 II 44 
Archer 9 412 414 12 4 
4uhetta 4 5G5 
Aichcspoiium 5 06a 331 
Airherstrmata 8 276 
Arehi icmihocephala 1 516 
Auliiinnelida 1 420 516 
Aicliibild approieh loequilib 
riiim methiKl ultri centri 
fuge 14 1806 
Airhibcnthie /one 6 107 
Vrchichl imydeie 1 517* 

4 1086 8 266 10 146 
Anstoloehi lUs 4 1086 
n il mopsid lies 4 1086 
( 1 SU inn lies 1 1086 
( enttosiiei m ties 4 1086 
rigihs 4 1086 
(fCt mules 1 1086 
|uglindtles4 1086 
leitnciiilcs 4 1086 
MthiUs4 10H6 
M)iu lift 4 1086 
Muuhs4 1086 
OpuntiiUs 1 1086 
Pipiscrihs 4 1086 
Pit It tilts 1 1086 
PifHi lies ft 1086 
Polygon lUs 4 1086 
Pioh tU% 4 1086 
R miles 4 1086^ 
Rlumnihs 4 1^86 
Rnsil(s4 1086 
Situ ills I 1086 
Smlihlcs 4 1066 
Sipiiidilts 4 1086 
Sill iceni lies 4 1086 
I mhell lies 4 1086 
I itiLiIes4 1086 
intadtum 5 06a 
Infill It hut ( >lubrt\ 6 51b 
47thtfnedt 2 100 
Aiehimcdes 1 517 3 130 7 Ibb 
0 512 U 1 

Aiehimedes pitnciple 1 101 
517 

Aichimedes spnil 13 1 
Archinephtos 14 226 
Atrhipalhum 9 59 
Auhipeligic aprons 18 210 
Aichistriaium 9 50 
AiehiUctural acoustics 1 517 
520 

acoustiul design of moms 
1 519 520 

iroiisttcai linages 7 29 
echoes 4 377 
loudspeaker plaament 
7 592 593 


Architectural aeoustla— coni 
noise ccHicrol in buildings 
9 129 130 

leflectum of sound waws 
II 395 396 

lescmant hequencaes of 
rooms 1 518 
leverberation 11 530 
sound ibsorptiim 1 17 19 
sound implifioition sys 
terns I 520 

sound fields in enclosures 
1 517 518 

sound tiansniission 
through piititions 1 518 
510 

Aiihilectutil eonlnets see fn 
gmettmg and atcliitectuiil 
tonh icts 

Aichitecttit tl en|i.intciiiig 
I 520 521 
cutiieuliiin 1 521 
licensing I 521 4 b06 
noise coMliol 9 120 130 
hilulrulhis ft 34 
tnfnUutlm harteyt 13 10 
tuhtUntIui /innee/s 2 644 
Aichostunt 1 115 521* II 481 
(locoihlii 11 484 
dinoMUt 4 108 202 
Oinitliischii II 184 
PUiosiuiit li 484 
Simischia 11 181 
riKCOdniui t 11 484 » 
Atelu luioi 1 1 660 
Aiitie ilpiiic /om H ^1 
Aiclic md Mibiulic islinds 
I 521 525 

Akuli 111 Isl inds I 523 
C inidnii Arctic Ai(hi|Kl 
igo 1 523 
climiu I ■'22 
Divomm stiiii 4 89 
diversity of I md still ices 
1 521 

Greenland 1 524 
Nc w found! ind I 524 
segetition ind soils 1 5^<. 
Aiciic basin 1 525 
Aictic ( iicle 1 525 
An lie fox 5 400 
Arctic fiont 5 530 
Aic tic ICC cap 1 525 
Arctic Ocein I 525 527* 5 IH 
Arctic basin I 525 
Arctic ICC cap 1 525 
ler drift 1 525 526 
leebcigs 7 6 

inflow md outflow 1 526 
seas tributary to 9 271 
sea water struaure 1 527 
Arctic pack ice 1 524 
Arctic sea smoke 5 367 
Arctic $uge (Jurawc) 7 325 
Arctic tern S 9 
Arctiidac 7 464 

AtUo Teruary Geoflora 9 506 



Arctogaean realm: Hdirccic 
Ttgion M fi20 

Paleotropkal region 14 620 
2r>ogeographic region 
14 620 

Aictoidca 2 522 
Arctolepi formes 1 527-528 
47ctotu>e 10 465 
ircUntaphytos S 189 
Arrtostaphylos uua-ursi 12 146(i 
295 

Arcturidae 14 264 
Irrturus 6 184: 7 285 
Arrtiirus ('tar) 1 528*j 2 290; 
IS 41 

\rcuale 12 964 
4rcyria einerea 8 677 
Anita herodias 6 426 
Ardctmes 5 117 
Area I 528 

tcntroid 2 641 
moment of inertia 8 565 
of triangle 1 389 
Akm mraaures 8 IBS 
Anu rule. uenKlynainics 1 210, 
14 63-64 

Aieadia. Gulf of 5 J 14 
ArenI velocity 1 528*; 2 580 
4nta (ntechu 2 183 
Viniatcous rocks 1 528 
ftenaiia 14 165 
irenuria wltTpres 14 165 
-tri'fifinii melanocephala 14 165 
itntifoln 9 65: 10 461; 11 511 
Nioiiaotidne 10 462 
XictMgian 9 373 
VioDiic 1 528. 552. li 590; 

12 130, 195 
\rt'ogia|)liy IQ 325 
\ri>«ilc Neinatoinurph .1 9 33 
\itvc(l«>ii. J. A. 7 543 
Aifvedtoriitc I 936 
litjrti ptisicui 7 298 
Vigasidac 7 298; IS 629 
Nr^eUndcr system 14 277 
'iginuffin cell 4 IGl 
IrKCiilc.! 5 119 
•Vigentinc ant 1 457 
'rgtniilc I 528-529*; 12 329. 
332 

Argic water 6 276 
Argidac 6 574 
Argillaceous rocks I 529 
Argillaceous sandstone 18 209 
Argillaceous sediments 8 159 
Argillite 1 529 

Aigitiine I 316. 529-530*: 2 46. 
i9-5: 3 540; 7 164; 9 216; 
14 215 

amino acids 1 308-319 
excretion 5 137-145 
'n histone 9 217 
nitrogen excretion 9 113 
plant meuboliam 10 357 
in protamines 0 217 
Protozoa 11 57 
Arginine phosphate 4 862 


Argininosuccinic add 1 316 
nitrogen excretion 9 112 
Argo 3 412-413 
Argon 1 5$0-5$l; 4 545; 7 90 
cryogenic properties 3 572 
electron conSguration 
4 504 

icm propulsion 7 243 
ionization potential 4 504 
invenitMi temperature 
7 538 

line spectrum 7 521 
occurrentx and origin 
1 530-531 
production 1 637 
uses 1 530 

velocity of sound in 12 515 
in welding 14 467 
Aigonaut 9 7 
Argomuta 2 644 
Argonauta argn 9 7, 274 
ArgonauUdae 9 7 
Arguloida 1 531*; 2 319; S 562 
Argulw japonicut 2 320 
Argument of pcrlliclion; orbital 
motion 9 872 

Argumentation: Ic^ic 7 581 
Argynuls 7 471 
Argyrodite 1 531*; 6 176 
Argyrol 1 483 
Argyrosis 13 9 
Arhynchobdcllae I 531-532 
Gnathobdcllae 1 531,592 
Pharyngobdellac 1 532 
Arliythtiiic species: cou.-munUy 
3 924-325 

Arid transition /one 8 245 
Ariel 14 214 
Aries 1 552*; S 412-413 
Ariidac 3 649 
Aril 12 144; 14 605 
Ariltis 6 409 
Arilut rristalm 14 487 
Araatina 12 343 
Arisarium 12 343 
Ausiarrhus 8 593 
Aristastoma Mconomirum 3 529 
Aristillus 8 593 
Ariftocystitts 4 200-210 
Aristoiocfiia 14 590 
Aristolocliiaceae 1 532 
Aristolochiales 1 532*; 4 1085; 

10 346 

Aristotelian logic: lattice 
(mathematics) 7 411 
Aristotle I 422; 7 ]22ii. 549. 

578; to 378 

Aristotle's lantern 4 374; 12 101 
Aiitbmctlc: addition 1 62-63 
division 4 259 
multiplicaUon 8 626 
subtraction 18 231 
Arithmetic mean 10 646: 11 626 
Aritliinetlc n space 2 403-404 
Arithmetic progression 10 046 
Arithmetic series 12 189 


Arivat bartey 5 103 
Arizona cypreu 8 648; 4 60 
Arkansas River 0 158 
Arkansas Valley 9 158 
Arkose I 532-583*; 12 241 
ledbed 11 387 
Arkose rice 5 188 
Arkwright, R. 12 618 
Arm 1 533-534 
Armadillidiidae 12 532 
ArmadiUidium I 563 
Armadillidium vulgare 9 327 
Armadillo 1 534*: 4 411; 6 182; 
12 48 

Armament, air 1 534-537 
aircraft guns 1 534-536 
aircraft rockets 1 536 
bombs 1 536 
fire-control mechanisms 
1 537 

gun sights 6 298-299 
Armament, army 1 537-542 
ammunition 1 539-541 
armored vehicles 1 541-542 
aTtillcry 1 599 
gun sights 6 298-299 
infantry weapons 1 537 538 
rockets and missiles 1 541 
Arm.imcnt. incendiary 7 54 
Atmamcnt, naval 1 542-544 
acoustic mine 1 48 
auMistic torpedo 1 48 
air launched armament 
1 542(1-5425 
antisubiiMrinc waifarc 
I 484-466 

depth charge 1 484-4845 
mines 1 543 

submarine launched 1 543 
544 

sin face-launched 1 5425- 
543 

torpedoes I 543 
wcaiMin systems 1 5420 
A I mature 1 544-545 
A* mature reactiim 1 545 
Armature relay 11 441 
Arinatuie windings I 544; 

14 505-506 
ac 14 505-506 
dc 14 505 
dc generator 4 223 
dc motor 4 226 
Armenian highlands 1 577 
Artnitlaria 2 385 
drmtfhirta mellea 1 495 
Armillarias 8 265 
Armillifer monifi/ormis 9 624 
Armor-piercing bomb 1 536 
Armor-piercing weapon 12 242 
ArmoTocia rusticana 6 492 
Armored cable 14 521 
Xrmored dinmaur 11 484 
Armortxl personnel carrien 
1542 

Armored relics (mineral) 8 297 
Armored vehicles 1 541-542 


Armstrong. E. H. B 511; 11 250 
Armstrong, H. E. 4 298 
Armstrong circuit: (requencf 
modulation 10 104-105 
phase modulator 18 104* 
105 

Army ant 1 437: 12 406 
Army armament see Armament, 
army 

Army worm 1 545*: 7 472 
Amdt-Eistert method: methyla- 
tion4 IDS 
Arne! 5 243 
Arnold. W. 10 188 
Arnon, T>. 1. 2 55; 10 186 
Aroeoseelis II 484 
Aromatic I 546 
Aromatic bottoms 6 422 
Aromatic compounds: bacterial 
biosynthesis 2 57 
hydrogenation 6 552 
Aiomatic hydrocarbon 1 546- 
549 

aromatic character 1 546- 
547 

aromatic ions 1 548 
azulene 1 548 
benzene 2 164 
ben/ophenone 2 165 
biphenyl 2 247 
Friedcl CrafU reaction 
5 536 

halog^nated 6 327-328 
naphthalene 9 2-3 
tminendature 9 897 
iionbenzMioid aromatic sys- 
tems 1 M7-S4S 
ill petroleum 10 55 
phenanthrene 10 110 
polycyclic systems 1 548 
polynuclear hydrocarbon 
10 485 

resonance (incdecular struc- 
ture) 1 547 
toluene 18 665 
Aiomatic Ions 1 548 
Aromatic polycarbonates 10 468 
Aromatization 1 549 
cracking 8 532-535 
petroleum proceylng 10 69 
see also Reforming (petro- 
leum refining) 

Arons, A. B. 12 103 
Arousal (unction: luoiivaticm 
8 607 

Aroyl halide 1 44 
Arp. H. G. 18 42 
Array, antenna 1 447 
Arrhenius. 5. I 39; 4 485; 7 496; 
10 210 

Arrhenius equation: kinetics 
(chemical) 7 867 
ArrhenluS'Oitwald theory: add 
and base 1 39-40 
; Arrhenius* relation: ionization 
constants 4 486 
, Arrhenoblutoma II 480 



n Amwraal 

AmwrootJS^-lSiO 

Aamnoot ittrch / i40 
Arrowworm S i 
Anenate I $50*: 7 HO 
Arsenic ] 550-551: 4 545 
ailotrupic forms 1 550 
analytical methods 1 551 
electron configuration 
4 504 

extractive metallurgy 8 277 
herbicide G 421 
ionitatian potential 4 504 
occuirenra I 550 
oiXflnoaiscnic compound 
9 401 

organometallic compound 
9 403 

poison 10 435 
preparation 1 550 
properties 1 550-551 
soil sterili/ation 12 464 
ictrahedrite IS 529 
Arsenic trioxide 6 421 | 

Arsenical: insecticide 7 140 | 

Arsenide 1 550 ! 

Arsenious acid I 551 | 

Arsenitc (chemical) 1 551 
Arseiiulile 1 551 | 

Arscnopyiite 1 550-552 | 

Arsine I 551; 6 546 | 

hydride, met'il 6 532 ! 

Arsinoitherium 4 566 
Art. science in I 552 
Arleidac 6 425 

Artemesw pV(hocef>hala 4 20'1 
Artemia 9 434; 10 486 
Aricmia salina I 4.35; 2 239, 340 
Artemtsia S 190; 5 .39 
Artemisia spinescens S 191 
Artemifia tridrntata 3 101; 

10 299; 14 288f 
Artcrenol tee Norepinephriiie 
Arterial system 2 497-49*1 
aortic aiciies 2 498 
doisal aorta 2 497 
iiomatic artciics 2 498 
ventral aorta 2 497 
visceral arteries 2 407 
Arteriole I 553; 2 500; 13 5*14 
Arteriosclerosis 1 102; 2 265. 
5201^; 4 235; 5 412, 592d; 

8 260 

angina pectoris 1 403 
circulation disorders 3 141- 
144 

Parkinson's disease 9 567 
stend 13 140 

Arterite: aureole, contact 1 668 
Arteritis 2 520a-5205 
Artery 1 552-553*; S 137-141 
Artery (traffic) 14 13-15 
Artesian aquifer IS 18 
Artesian systems 1 553-554 
Artesian watei 6 277*278; 

14 407 

Artesian well I 553 
Arthonia 6 600 


lArtboniaaie S 800 
j Artiopyrmia U 87 
j Arthopytcniaccnc // 67 
j .it thotMium 6 600 
/ Arthritis I 554*: 7 315; » 2.57 
I Arlhrobarter 5 495 mi II 548; 
12 65 

Arthroharter fflobtforme 3 497 
Atlhrohatter stiuin jC-9 7 209 
Artliiohranchia 4 26 
ArlhrcKlira I 554-555*: 10 255 
Arrtolepiformvs 1 527-528 
Stegoscbchii 13 104 
Arthrodonlcac 5 06b 
ArtliiomilHceae 2 537 
Artliro|Mxl vector: encephali- 
tides I 499 

Ailhiripoda 1 420, 555 5C6; 

3 262: 5 121: 7 570: 8 244. 
12 01: 14 102.5620 
Acarina 1 559 
Anaspiclucea I 563 
\nostraca 1 560 
Arachnida 1 557 
Aiaclinoidca 8 244 
Araneida 1 559 
Diunchiiira I 561 
(;helicer.i(.i 1 555-557', 3 22 
(;hito|KHla 1 564 
Citri()rdi.i 1 561 i 

classification 1 555 
C.()pc|XMla 1 561 
(hiistacea 1 560 
l)iplo)iiHl.i 1 561: 4 209 
eiidiKrtm* inech.tnisrns 
4 596 

F.nlotnosii.'ic.i 1 560 
P*inypleiid.i 1 557 
gum 6 298 

lle\a|HKl.i 1 565; 6 435 
Insctlii 7 133-137 
M.dacostraca 1 562 
%[,tiidilml.ii.i 1 555. 560 
morphology I 555 
Mynapixla 1 563 
OstMCoda I .561 
Pauro|KMla I 565 
IVnutstomida 9 623 
P\cnogonid.i I .557 
legrnoratinn 11 421 
rickettsioscs II 570 
scoipion I 558 
.Symphyla 1 565 
Trilobiia 1 .555 556; 14 102- 
106 

Xiphosnrida 1 5.57 
Ai llirospores 4 52. 8 .570; 14 599 
Atthiotaidigrada 6 431; 13 895 
Ailhur, Lake 1 672 
Arthus leaction 1 566 

hypersensitivity 6 591. 592 
Artichoke I .566: 2 432 
Articulata 2 314; 4 360. 370 
Brachlopoda 1 566 
Echinodermata 1 566-567*: 
3 548: 4 370 


J Articuhta-^^ 
j Paimtrematii 9 4^ 

/ ProttemaU // 60 

/ Te/«<rejnata IS 48S 

/ Aiticajialjon; sound repivduc- 
I lion systems 12 519 
Articulation index: noise cem- 
tn>l 9 125-126 

Articulation test 1 666; II 72*74 
ArtiruUna sagra 5 432 
Artifact 1 514 

Artificial giavity 1 474: 12 543 
iee also Giavity 
Artificial horizon see Automat- 
ic hori/on 

Artificial insemination 1 120 
animal breeding 2 327 
Ar(iHti«il iMitheiiogciiesis 
4 572 573 

Ailifidal planet 10 271 
.Artificial radioactivity II 277 
Aitificial satellite .sec Satellite. 

iiitificiai 
Aiiilleiy 1 .539 
ticid 1 539 

fire conlnd systems 5 280 
281 

Kum I 5.19 

liowiUeis I 539 j 

railway guns 1 ,539 I 

seacoast 1 539 
sights 6 299 
lank 1 .539 

AitinHk.in stage lO 23 
Ariiod.irtvUi I .567 568, 8 82: 

1 2 .301 

bison 2 250 ^ 
camel 2 427 
c.nihoti 2 522 
cattle 2 561 
chamois 3 7 
classificittuni I 567 
deer 4 42 
elk 4 .560 
ginirfe 6 1H8 
gnu 6 226-227 
6 227-229 

hog 6 460 
ibex 7 I 
moose 8 .597 
musk o\ K 668 
peccary 9 608 
|)ecora 1 508 
reindeer 11 425 
Ruminantia 1 568 
Siiiformci 1 567 
'Pragulina 1 568 
'I'ylnpoda 1 568 
Aitiudactyhi fassits I 5G7-.569 
Arthia 3 477 
Ariorarput altilis 2 324 
Arlyslone 5 291 
Arum 1 497 
Aryabhata 3 130 


A/yff ha/ide $S07 

reacthn $}m 

m 

balogenated hydrocarbon 
6 325 

A^-Arylanthranilic acid 1 5i 
2-Arylcinchoninic acid 11 ig^ 
Arylmaguesium compounds 
9 405 

Arylmercury utmpounds 9 402- 
403 

Arytenoid cartilage 14 346 
larynx 7 106 

Aryltin compounds 9 402 
Asbestos I 569-570 

amphibole asbestos 1 .569 
aiithophyllite variety 1 455 
caluum mineral 2 398 
in.suIjtion, electric 7 158 
mining and processing 
I 570 

M:r|M‘ntinc 1 .569: 12 197 
synlhfuis I 570 
osw 1 570 
Ashohtc 3 246 
k.SCll Code 13 455 
‘istapliut Iruei 1 338: 12 8 
Ai{c.triaMS 1 571 
Ascaridata 1 571-572 
Atraridta rolunihae 1 572 
Auayidiii ditstmiUt I 572 
Atentidta gain I 572 
Asi.iiidid.i I ,571*. 9 30^.33 
Ascaiidiiia I 571 
Oxvurlna 1 .571; 9 475 
pitnsoiin 10 239 
A!ir.iridiiM 1 571-572 
Asiaridoidea 1 572 
.‘hniits I .572 573*: 2 601. 

II .511 

inleHi.i(ion I .573 
morphology 1 573 
4 w tins Imtbncoides 1 .572*573, 
14 32H(. 411 
var. homiuis 1 571 
var suum I 571 
./uurts iuum 1 572 
Ascaroidea I 572 
Avaropt slrongylina 18 6 
Ascending node: orbital motiwi 
9 372 

Ascension Island I 108; 9 263 
A.sclielminiha 9 29 
Aschelininthcs I 413, 420, 573 
574*: 10 239 
Gdstrotriciia 1 573 
Kinnrhyncha 1 573; 7 562 
Nematoda 1 573 
, Nematomorpha 9 33 
Rottfera I .573; U 633 
Aschersonia 7 IWd; 14 630 
Aschi/a 4 211-219 
Aschoff body 6 358 
Asridia 1 574; 2 240 
Ascidiacea 1 574*: 14 140 
sea squirt IS 99 
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9 169*170 
^«itc9 4 109: 480 

Urw***!* ' ^^4: 6 600: 11 67 

iZOO-l 

uniftyta bttehmerme 11 385 
t\cuthyla gossyffii 3 513 
Auhfhytn imprrfecta 12 G04 
4 sut()iv(.i leaf 0 600 
4 fmotleUa 9 600 
i>t>uhviit 0 600: 12 604 
5 08 

V’uoi'oniiim 5 66; 7 448 

I 571*: 2 416, 

fHiOU. 7 446. 404; II 67, 110 
('.itirinlci. 2 416 417: 7 404 
l{>>a‘iKil<'s 7 101 
llvsfciialc't (lirlu’iUA'd) 

6 600 

i r(.iti<>ia(cs 7 (16. 404 
PM‘ii(l(>>phacnaU’i 7 41M 
PM>ii(li»spliiK'i iaics (lu‘li<‘n< 
i/ed) 11 67 

Pxirntilalcx 7 1<M 11110 
\Moih\<ti4‘H 1 574*; 5 561: 
h h(Hi, 7 401, 11 67; 14 528 
l'nM|ihalrs 5 66 
VinorMles 5 128 

8 682 

12 1 

tuinifinn 7 08H 
5 88 

2 898 

\s(*»{»h(»i I 1 16 
hn,f-h\!lu>n H 106. 10 00 

add 1 2 451; 

1 2!(i; 5 871. m. 12 80, 

into 

ttrlofuu If T Mibowdnm 
liiiiieniarion 1 88 
industiial pUKimlioii 1 575 
plant 10 868 I 

Muivv 12 HO 90 

.icid oMdnsc 10 2H1 
\h«isj)(h«*s 5 128 

14 600 601 

\H(.thrtiiui(.i I 575*. 8 145. 

■»fi2 

Wilt I 571. 2 107; 12 I 
''"dr .8 158 
7 460 

\mIh' sff .Sonai 
lliiulea 1 576 
Wlluu I .576 
l*W/i/s 7 281 
I ''4/m tommunh 1 576 
'''t-Mi.iI rcprodiicUoii. aniraal 
II •ltR-449 
•'•nRi 5 100-107 
plant 1 1 450-452 
I 576 

4sli jrrjy lent bug 6 401 
lare hug 6 405 
^'li plain hug 6 405 

AMtbv. Williams 639 
Ashhya gossypii U 562: H 002, 
6(H 


AshgilHan wrJes 9 373 
Axia I 576-588 

central and cast Axiaii 
xteppe lands I 585*586 
climate I 581-583 
coal fields (location) 8 446- 
449 

coal fields (maps) 8 455-4.56 
coal icsouiccs (uble) 8 454 
ccintinrntalily 1 5Sl 
desert and semidesert re- 
gions I 567-588 
eastward cyclonic drift 
1 582 

bill lands I 560 
islands 1 580 
lowland plains 1 580 
niUl-l.ililude mixed forests 
I 5R4-.585 

iiiixe<l (-veigHTi) forests 
1 5H6 

nions(N)n ttopical deridti 
Otis foiest I 587 
iimnsoons I 561; 8 564*.585* 
mountain chains 1 577 
oil and gas field (locations) 
8 447 

phvsital map 1 578 .579 
plalcaii lands I 577-580 
i.iiiirall iMitlf'iiis I 582 588 
savanna and tropical stuib 
foicsl I 5«7 
Miil iMllenis 1 .5H3-584 
l.iig.i or boreal oiniferoiis 
foieM 1 581 

liopic.il and snhlropir.il 
rainfoiest I .566-.587 
tundra /one I .584 
vegetation patterns 1 581- 
588 

westuaid cviloriic diilt 
I 562 

Asi.itn (holeta 8 81; 1.3 2 
Asiatic gaiden lieelle 3 287 
Asi.it ic musk dcTi 1 568 
Asilidae 4 212 
4K!{fplo(lnu> nx II 50 
Askja 5 120 

Ixiiiithwatuht’imlia 3 894 
Asp 3 248 

Aspaiagiiie I 588*. 589 
amino acids I 308*319 
plant metalNvlism 10 357 
.h/mr/jgiu 1 588*: 2 616- 9 .563; 
14 283 

ispaiaffUs olfifinaUs 1 588 
Asparlasc 5 23 

Aspartic acid 1 316-317. 588*; 
2 56. 59, 245; 7 164; 10 360; 
14 17 

amino acids 1 308-319 
in histone 9 217 
Krelw cycle 7 371 
nitrogen excretion 9 112 
plant mel.ibolism 10 357 
In protamine 9 217 
tyiothridn 14 177 


/.-Aspartic add S 23 
Aspartic semUidchyde 1 317 
beta-A.ipartylphospIiau: I 317 
Aspect ratio (aerodynamics) 

1 589; 14 63 
airfoil 1 589 
c(fc*ctivc 1 589 
gerinictric 1 .569 
subsonic fliglit 13 Z19 
wing I .580 
As|>eit 12 8 

dune vegetation 4 203 
As)>etginaa^ae 5 123 
As|x-igillic acid 7 266 
Aspcrgillin I 466 
Asiieigillnsis 1 574. SBO-fiOO* 
hpcrf^Ului i 466 167. 590; 

5 123: 8 560, 9 23ri, 603, 

10 314: 12 30. 461; 13 542. 

14 4K8 

•tspt'igtllux ft\rhrii 5 188 
.4v/;r>gf//Mi fhx/m 5 28 
l\pfigillu\ //<n'MWiivzrte 
7 .Wl 

Axpeiffillux fiinni^atus 1 341. 

580.5 41.128.550.9 286 I 
/ii/ir»gi//K,v Higrr I 580, 3 146, 1 
.5 28, 215. 6 217: 7 223; M 570; 

9 327. 10 281. 324. 12 318 
cellobiose 2 620 
gallic add 6 16 
iiat.iitaiic add 7 297 
iKpeti^illux invto g/uMi Ni 6 .560 | 
Ispnf'ilhii niv.'W' I 571: 5 28 
tspn^illns l-'nru^ 7 2*17 
Vspli.ilt and .ispluiltile 1 5*K) 
501 

.isphall I 501. 9 279, 4*l.t. 
10 5.5, 72 

iMliii.il ocruiiencc 1 590 
{H'lrolcum gcxilogy 10 61 
Asphalt 1 ake, 'I tinidad I 5*K) 
\sph.di v.nnish 14 282 
Aspb.dlic oil’ frcnii torbanite 
! 1.3 fiK» 

Asphaltite I ,5O0-.59l 
gilsonite 6 186 

Aspht'iic suihKCs. optical I 591: 
12 608-6(19 

Aspuultms trtraplera 9 476 
Aipidiotm ftrrnuwim 6 476 
Aspidipboridac 3 278 
Aspidobolbna xrr AspUIogas- 
tiea 

Aspidnbi.inc)ii.i 1 501*; 11 18 
Aspidodiiiolatea I .591-592*: 

4 .36(1 

Rla.sopodida 4 418 
I iolotimroidea 1 591 
AspuliK.liinMiil4 1 592*: 4 860. 

6 465 

Aspidocolvica .tee Aspiclognstrea 
' Aspidodiadematidae 4 93 
Aspidogastrea 1 592*: 10 414. 
14 77 

Aspidogaatridae 1 592 
Aspinothoradda 2 315 


Aspirin I 366. 592*593*; 10 U2; 

12 8 

loxicolt^ 14 5 
Aiplanchna 6 575; II 634; 

12 236 

Aspicy. 1.. B. I 301 
ASROC 1 4845-485 
ASROC weaiKin 1 543 
Assassin bug 2 .362: 6 401; 7 364 
AM.a\ing 1 .593.594 

correcting for loss I 593 
ciipellatioii 1 593 
fare average value 8 498 
flic assaying procedure 
1 503 

iiuNlein cquipiiient 1 593- 

501 

pilot a.ssay 1 593 
platinum metals ] 593 
radioisotope II 306 
sampling 1 .593 
scorific'ation 1 593 
volume weighting value 
8 497-498 
wcigbii.g 1 593 
Asseinblv dtawing 4 61 1 
Assembly inetliods J 594 
I autonialion I 679 

I lonvevoii/ed line 1 594 

^ fixture or work-.station as- 

j sembly I 594 

liaiid assembly I .594 
mcchani/ed or auunnatU 
assembly 1 .594 
pnigTCSsive line I 594 
shrink fit 12 308 
Assiiiiilalion 2 215 
Assinan |)sychrometer 11 82 
Association: solvation 12 494 
Ahxocialive law: for addition 
.3 337 

group theoiy 6 282 
lor multiplication 3 337 
Ahsoiialivc mating, genetics 
6 504 

Assur. A 12 103 
Astable multivibrator 8 6.31 
.Astaridav 3 539; 4 31 
.Asladnae 3 539 
A Hat us 3 539; 5 205 
.4d(iAia 5 98 
AstaUUc ion I 595 
AM.itine 1 595*: 4 545: 6 524 
electron configuration 
' 4 504 

radioactivity 11 278 
Aslaxanthin B 108 
Asleidae 4 212 
,4*(cr 2 432; 3 190; 9 408 
Aster wilt 9 4085 
Aster yellow 13 292 
Astcrengnosis 1 ,595-.596 
agnosia 1 113 
sensory learning 12 184 
Astcriidar 1 599; 5 438 
Asterinidae 12 619 
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Afteriim: in eontndum S 495 
in gem itones 6 96 
in sapphire 12 26 
Ajteroblastus 4 210 
Asterocampa 7 471 
Asterococcus 1 235; IS 591 
Asten>q'dinidae 5 485 
Aateradon dilatatus 9 599 
Asterodon miHaris 9 599 
Asterodon robustua 1 600 
Asteroid I 596-59S, 618; 9 343 
Adonis 1 597 
Apollo 1 597 
Astraea 1 596 
Big Four 1 5!)6-597 
Ceres 1 596-598; 2 C5S-6S4* 
Eros 1 596-597: 5 65* 
Hermes 1 $97 
Hidalgo 1 596-59? 

Hilda group 1 596 
Icarus 1 596-597 
Juno 1 596-597 
masses 1 597 
meteorite origin 8 315 
noiucnclature 1 596 
orbital elements 1 596 
origin 1 598 
Pallas I 596-598 
sises and shajies 1 596-597 
surface structure 1 597 
TIuile group 1 596 
Trojan planets 14 114 
Vesta I 596-597 

Asicroidca 1 508-600*; 4 350. 

860. 3b5. 367. 570-371: 13 52 
anatomy 1 599 
Echinodcimata fossils 
4 371-372 
ecology 1 508-59il 
economic ini|>OTtatia‘ 1 598 I 
feeding habits 1 59!)-600 
Forcipulatida 4 360; 5 438 
Hemiionida 4 360: 6 410 
nervous system I 600 
Phanero/onida 4 360; 10 92 
Platyastcrida 4 360; 10 412 
reproduction 1 600 
Spinutosida 4 360, 12 618 
Astcronychidac 5 124; 10 197 
Asierope 8 682 
Astfrophyllites 2 391; 9 504 
Asteropinae 8 682 
Asteroscliematidac 5 124. to 197 
Asterospotium ft 213 
Asierosptnium hoffmanni 8 213 
Asteroxyhn 9 504; 11 68 
AsccroMKi 1 598, 600-601*; 

4 359, 360, 364. 365. 367 
Asterotdea 1 598-601 
Ophiuroidea 9 342-344 
Somasteroidea 12 500 
Stellcroidca 4 360, 365 
Asthenosoma 4 878 
Asthma 1 256-257. 601*; 9 472 
bronchial 2 847 
hypersensitivity 6 590 


AsUgmatism I $*; 5 171 -172: 

9 367-868 

see also Aberration, optical 
Astomatlda I 601*; 6 467; 11 53 
Holotriclia 1 601 
Aston dark space 6 215-216 
Astraca 1 .596 

A.\tragatus 2 244; 6 297; 10 439 
Aatramoeba flagellipodia 1 330 
Astranpiia 3 255 
Astraphloxine FF 4 304 
Astnipotlieriu I 601-602*: 8 82 
Astrapothertitlae I 601 
Astrapothcriodea 1 601 
Aslrapotheriurn 1 601 I 

Astrapolherium nutgnum 1 601 
Astroaicnid coral 12 77 
Astroa)eniida 12 78 
Astrocyte 9 52 
Astrogeodctic points 6 121 
Astro^)physics see Astronom- 
ical gcophysici 
Astn^raph I 613 
Astrolabe, prismatic I (k)2-603 
Astrometry 1 603 

long-focus photography 
I 603 

visual star location 1 603 
A\troin\eUm 2 391 
.Asinmaiir 12 539-5405 

atmosphere requirements 
12 540-540a 
laxly heat 12 539 
decompression 12 5405 
estafM‘ 12 539-540 
feeding 12 540fi 
g tolerance 12 539 
hypoxia 12 5405 
isolation-conriiiciiicnt le 
actions 12 540 
metalrolic requirements 
12 540a 

neu ramuscular coordi n a 
tion 12 540a 

oxygen recycling 12 .540a 
Project Mercury 12 540 
radiation risk 12 540a-5405 
water lecycling 12 540a 
weightlessixns 12 540a 
work-rest cycle 12 540 
Astiotiaiuical engineering 
1 603-606 

auxiliary potm I 605 
contrast between aircraft 
and spacecraft 1 603-604 
cost I 604 
environment 1 606 
escape velocity 1 604 
ground communication 
and support 1 605-606 
guidance and control 1 605 
propulsion requtrementt 
1 604 

reentry 1 606 
spacecraft I 603 
Astronautics 1 603, 606* 
Astronavigation 1 675-6765 


Astronomical coordinam syt* 
terns 1 606-607 
astronomical latitude 
7 582 

cciesciai sphere 2 587 
ecliptic system 1 607 
equatorial system 1 606- 
607 

frame of reference 5 493 
galactic system 1 607 
horiicm system I 607 
nmrldian 8 238 
poles and cooidinates 1 606 
transformations between 
sysmms 1 607 

I Astronomical eclipse 4 380*383 
I Aslionomical frame of refer- 
tticc 5 493 

Astronomical geophysics 1 607- 
60R 

cosmic lays 3 496-503 
sfcrics 12 237-238 
Avtrunoinica! liorin>n 6 479 
Astronomical instruments 
I 608-613 
astrometry I 603 
cotonagraph 3 487 
filar micrometer 1 612-613 
meridian circle 1 610 
ill observaloiics 9 242-243 
prism tr.msit 1 610 
.Schmidt camcia 12 68 
speclmhelioscnpe 12 581 
telescope 13 448-452 
transit 1 609-612 
zenith tctesco|x; 1 610-612 
Astrutioniical latitude 7 409 
Aslionomical lonii^idc 7 582 
Astronomical nutation 9 232- 
234 

Astronomical observatory 9 242- 
243 

Astronomiatl photography 
1 613 615 
astrometry I 603 
mcasiiremcnl of parallax 
9 545-546 

optical tracking Instru- 
mciim 9 360 -362 
telescopes IS 449-452 
Astronomiul spectrograph 
13 40 

Astronomical specrrosoipy 
I 615-618*: 12 587 
gaseous nebulae 9 25*26 
radio astronomy 11 243- 
247 

Astronomical transit instru- 
ment) 1 609-612 
Astronomical triangle 1 607 
Astronomical unit 1 618*: 9 545 
Doppler effect 1 618 
measurement of 4 836 
parsec 9 567-568 
Astronomy 1 618-619 
aphelion 1 490 
astrometry 1 603 


Astronomy‘-eont. 
aximutfa 1 702 
celestial mechanics 2 $79. 
583 

coordinate systems 1 606- 
607 

cosmology S 509-510 
edipses 4 380-383 
eplmmerJs 5 32 
interstellar matter 7 219- 
222 

Jupiter 7 321-325 
Lyra 7 637 
moon 8 589 
{X»itiona1 1 608-609 
radio II 243-247 
rocket 11 600 
spherical 1 607 
statistics see Air Almanac 
see also Astronomical in- 
struments 
Astropecten 1 598 
Asttoperten primigenius 10 92 
AMropeettnidae 9 599 
Asiiophysia 1 619-620 
cosmic electrodynamics 
S 496 

divisions I 619-620 
instrumentation 1 619 
interstellar matter 7 219 
222 

relation to physics 1 620 
Afliopotpa wttsoni 9 343 
Astrorhtm limirtAa 5 4tt 
Asirorhirae IS 191 
Asirorhi/ldca 5 432-435 
Aslrost-opus 4 428 
Asftoicopus y graecufn 4 428 
4 xfroUolr srahra 1 
Astro-tracker I 675-6766 
ASW see Antisubmarine wai 
fare 

Asymmetnc synthesis I 620 
; 621 

cn/ymatlc reduction 1 621 
racemi/ation 11 199 
see also Stcreocitemistry 
Ixymtnetron 2 643: 7 391 
Avyminctry (molecular): optical 
activity 9 346-348 
Asymmetry aberration see Aber- 
ration. optical 

Asymmetry potential: gla« 
electrode 6 209 
Asymptote 1 621-622*; 6 583 
Asynchronous motor see Induc- 
tion motor 

ATA see 3-Amiiio-l. 2, 4-tria' 
zole 

Atacama-Peruvian Desert 
12 530 

Atacama Tmtch 4 326 
Atacamite 6 824 
Atactic (random) polymer 
10 478 

Atactostele 18 106, 116 
Atalopedes campestris 7 470 
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Awraclic effect 14 16 
Ataxite (meteorite) 8 314 
Atoara River 1 109 
Airbrin 1 51 

Airlrctasis 2 348'949; 7 620 
Alrliolic dwarf IS 868 
AlelopodidM 10 638 
Atfhpus wrius 12 8 
Atrlo^tomata 4 360. 372a 
Atemnus 7 472 

ATK'Hadcgo PhotocomjxMltor 
3 348 

AFF typesetter 8 348 
Alhahaska River 9 307 
Atttabaska tar sand 9 807 
Vtturaiicphria 1 622*: 2 313 
Oligdbrachiidae 2 313 
Sibt^llnldae 2 313 
llhelges 3 34 
Atlicn, H. 2 84 
Atherosclerosis 2 5206; 4 236 
Atiimrhodaceae 2 55; 11 552; 

12 65 

Rhudobaetcriineae 11 552 
AihiiKyte 11 558 
Atkinson, J. W. 8 G08 
Atkinson, R. d'E. 1 610; 4 553 
AtlaiiUrca 6 77 
■Ifhoi/Arn/iut niaaiitanicus 
IS 495 

Atlantic ot*l 12 396 
Atlanta midshipinan 2 111 
Ailaniic ()ce.iii 1 622-627*: 

5 114 

bottom sediments 1 623-624 
bottom topography I 622 
climate I 624 

rotidal chart for M, 13 636 
deep eiiciilaiioii 1 626; 

9 250 

fishing I 627 
ice conditions 1 524 
icelKrgs 7 6-7 
■viands 1 622-623 
Mid-AtUntic Ridge 18 220 
221 

morphologic divisions 
(N.A.) IS 217 
oceanographic research 
1 622 

pelagic sediments 8 135 
radiocarbon content 9 254- 
255 

salinity 1 624 
seas tributary to 9 271 
surface currenu 1 624-625 
surface temperature 1 624 
tides I 626-627 
traffic and oimmunication 
162? 

transoceanic profile {N.A.) 
18 217 

Atlantic salmon U 14 
Ailantic sturgeon 18 207 
^tlas 12 368 
AUas cedar 2 578-579 

Atlas ICBM 7 416 


Atlas ranges 1 10? 

Atlases 2 585 
Atmosphere 1 627-629 

absorbed radiation 7 144- 
145 

aerosolB in 1 100-101 
air glow 1 148, 628 
air mass 1 148 
atbmuation of infrared ra- 
diation by 7 106 
cloud water 8 209 
composition 1 98. 627-629 
condensation in 10 575 
tooling power 12 180 
coimic-ray particles in 
8 497-498 

cosmlc-ray-produced 
nuclides II 270 
electrical processes in see 
Atmospheric electricity 
electromagnetic radiation 
11 2I4-215: 12 237-238 
exosphere 1 629 
gases, production in 1 638 
greenhouse effect 6 269 
ice nuclei in 3 216 
interaction with sea 12 103- 
105 

internal wave 14 417 
inversion layer waves 
14 417 

ionospliere 1 628 629; 

7 254 ■255* 

isentropic surface 7 272 
isopycnic surfaces 7 2B8 
isosteric surfaces 7 268 
jet stream 7 310 
of Jupiter 7 323-324 
of Mars 8 148 
mass of 1 629 
of Mercury 8 232-233 
mesosphere 1 628. 8 251- 

m 

motions, dynaniits ot 

8 336 

naturally radimiclive inert 
gases i 630 

optical phenomena 8 319- 
320 

origin 1 630-631 
physios of the air 8 823- 
327 

planet 10 270 
polar regions 10 440-442 
pollution see Atmtwpheric 
pollution 

radar wave refraction 
11212c 

radiation relationships 
8 172-174 

radio-wave propagation 
11 819-322 
of &itum 12 88 
sound-wave propagation 
in 12 515-517; 18 166 
166a 

itratiMpbere 1 628 


Atmosphere— tfont. 
of sun IS 264-266 
temperature tee Air tem- 
perature; Atmospheric 
adiabatic change 
thermal acceptanoe 12 180 
thermal stability 1 688 
thermal structure 1 627 
trace constituents 1 629 
tmeer studia I 685 
troposphere 1 627-628; 

14 118 

ultraviolH radiation 1 98- 
99 

upper 1 98 

vertical structure 1 627- 
629; 8 324 

water-vapor content 6 515* 
516, 580-562 
water -vapor window 
B 322 

wcutlier (forecasting and 
prediction) 14 446-454 
x-radiaUon I 99 

Atmosphere, geochemistry of 
I 629-631 

cosmic-ray produced iso- 
topes 1 630 

organic and Inorganic im- 
purities 1 630 
uripti of Earth’s atmos- 
phere 1 630-631 
(x*rnianent gases and va- 
pois 1 629 

seiondary atmospliere I 631 
sii'ucLiirc of atmosphere 
1 630 

Atinovplieric acoustlo 1 631- 
632*; 12 515-517 

Atmospheric adiabatic change 
1 632-634 

adiabatic diagram I 632 
atmospheric lapse rate 
1 632 

atmosplreric stability 1 633 
change with mtical mo- 
tion 1 632 

mathematical expression 
I 633 

potential temperature 
I 632 

Atmosphenc chemistry 1 634- 
635 

carbon dioxide I 635 
element circulations 1 634 
isotopic tracers 1 635 
nitrogen compounds 1 634 
ozone 1 635 

particulate characteristics 
1634 

radioactive tracers 1 685 
sea salts I 634 

Atmospheric drculaUon: air 
mass 1 149 

air waves, uj^r synoptic 
1 163 

drought 4 275 


Atinos|riieric drculatloo— eoni. 
flow pattern 14 447 
horizontal ctmvc^ence 
18 162 

horizoDU! divergence 18 162 
hurricane 6 520-521 
monsoon 1 581-582; 8 584- 
585* 

storm IS 162-164 
and temperature inversion 
IS 488 

wind 14 493-495 
Atmospheric cosmic rays 8 497- 
498 

Atmospheric dectridty 1 635> 
636*: 8 327 

disturbed-weather phe- 
nomena 1 635 
dust partides 4 297 
eiectrojet, upper air 4 479 
<mcrgy sources 4 602 
fair-weather field 1 636 
sfeiics 12 237-238 
space charge over oceans 
12 104(1 

thunderstorm 18 617 
Atmospheric evapci»ti<m 1 636- 
637 

methods of measurement 
1 637 

rate and heat factors 1 636 
Atmtupiiertc gases, production 
of I 637-640 
argon 1 530-531 
compression 1 638 
omdenser 1 638 
cooling 1 638 
expansion process 1 638 
krypton 7 371-378 
liquefaction 7 5SS-S40 
rectifying column 1 638 
Alniosphetic high 1 640-642 
Atmospheric low I 642-643 
air mass and front asioda- 
tioiM 1 642 
cyclone 3 641 
generation and dynamics 
1 642 

motion and surface winds 
1 642 

relations wiili terrain char- 
acter 1 643 
tropical tows 1 642 
Atmosplieric optics see Meteor- 
olofpcal opda 

Atmospheric pollution 1 191- 
155. 643-646* 
area sourora 1 645 
dust and mist collection 
4 296 

global 1 646 

meteorological InBuenees 
1 649-644 

miaometeorology I 354 
oncology 9 323 
plant disease 16 304 
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9f 

Atmospheric poUution-oConf. 
imKiicdiig 14 447 
imog 12 387 
moke IS 387 
suurctM I ISl, 644 
temperature invcmion 
J3 488 

terrain and weatter influ- 
ences I 645 

see also Air pullution con- 
trol 

Atmospheric pressure 8 440 
baroclinic field 2 102 
barotropic field 2 102 
measurement 2 102; 10 581 • 
582* 

microscisms 12 150 
squall line passaf^ IS 21 
tornado 13 685 
see also Air pressure; De- 
cojnpr«»»ion illness 
Atmospheric static see Static 
Atmospheric tuibuicnce 8 555 
arroelasticity I 02 
aemtiauticdl metuurolc^ 

1 90 

Almosphciic water B 320 
cycle 6 560 
world supply IS 317 
see ahn Cloud physics; Hy- 
drometeorology; Precipi- 
tation (meteorology) 
Atinmphcric waves 8 331 
Atoll 1 646 047 
atral 3 474 
Atolla 3 255; 4 39 
Atom 1 618, 652 

cliemiul Ixmd iheoiv 3 26 
26b 

electron configuration 
14 257 

cosmic abiinikince 4 552 
ion 7 240 
ioniradon 7 251 
isobar 7 273 
isomer 7 280-281 
isotone 7 291 
isotope 7 291-293 
mass 9 204-205 
vector model 1 655-657 
Atom-atom collisions 12 56-57 
Atomic and molccnlar scatter 
iiig cx])crimcnls 12 54ri-57 
Atomic beam clock see Atomic 
clock 

Atomic-beam magnetic-reso- 
nance methcxl I 649 
Atomic beaens 8 530-542*: 

I 648-650 
electron spin 4 518 
nuclear moments 9 192 
Atomic bomb 1 648 
chain reaction S 6 
fission 1 648; 5 288 
fusion 1 64$ 
fusion bcmib 6 548 
hydre^^ bomb 6 548 


Atomic bomb--conf. 

neutron emiMion 9 84 
nuclear fusimi 5 59i-5^ 
radioactive fallout II 266 
268 

Atomic dock I 649-650 

I ammonia mascT 1 650 
rcfatis'ity 11 438 
rubidium gas cells 1 650 
time-interval measuremeiH 
IS 646 

Atomic collisions 12 54/i 57 
Atomic constants I 650-652 
Avogadro number 1 697- j 
698 

errors 1 651 
measurement 1 650-651 
Planck's constant 10 265 
predse values 1 651-652 
Rydberg constant II 656 
x-iinit 14 590 

Atomic diamagnctisin tee Dia- 
magnetism 

Atomic energy see Nuclear cn- 
ergy 

Atomic Kneigv C^oinmhsioii 
(AEQ 7 512b 

Atomic fallout see Radioactive 
fallout 

Atomic heat (heat capacity) 

12 574 

Atomic liydrogcn torch 6 544 
Atomic magnetic moment see 
hfagnetir moment, atomic 
Atomic ma>> unit 1 652*; 9 200 
Atomic nucleus see Nucleus. 
at(»mic 

Atomic number I 652 
Atomic oscillation tee Oscilla 
tion 

Atomic oxvgen I 669 
Atomic physics 1 652* 13 548 
atomic and molecular 
beams 8 539 542 
atomic constants see Atom- 
ic constants 

atomic stuictuie and spec- 
tra I 652 662 
electron configuration 

4 503-506 

electron spin 4 516-518 
elementary particles 4 542- 
544 

heat radiation 6 369-373 
quantum electrodynamics 
11 148-150 
quantum mcchanici 
II 153-162 
x-rays see X-nys 
Abimic power plant see Nucle- 
ar power; Power ]daiit: Re- 
actor. nuclear (classification) 
.Atomic Prnvcr Station (Ob- 
ninsk, U.S.S.R.) II 359 
Atomic scattering experiments 
1 653; 12 54a-57 


Atomic telcction rules see Se- 
lection rules (physics) 
Atomic structure and spectra 
J 652-662 
atomic sires I 655 
Bohr atom I 653-655 
Bohr’s correspondence 
pitnciple 1 653-655 
chemical stiuctiires 8 32-42 
a>upling schemes I 655- 
657 

electron configuration 
4 503-506 

elliptical orbits 1 654-655 
flame photometry 5 294 
ioni/ntion jiotential 7 253 
254 

isoelectronic s«piencc 
7 276 

isotope shift 7 ^ 
line spectrum 7 520-521 
luinin<^(erice 7 611-612 
magiieiochemistiy 8 53-55 
Pa.schen-Back efftxt 9 58B 
|)ct iodic table 10 13-15 
quanti/alioii of hydrogen 
atom 1 653-654 
quantum tnrrhanics 
11 153-162 
quantum numbers 
II 162 

KiU*.s tombinalioii princi- 
ple II 580 581 

Rvdl>erg constant 1! 656 I 
i|)ertiufti and term dia- 
gram: helium 1 660 
hvdii>geu 1 057-65K 
mcuurv 1 6(H1-6GI 
sodium I (>5H 6(H) 
spin-orbit coupling 1 655 
valence 14 257 
vector mcxlel of atom 
1 655-657 

Width of s|)ectra( lines 
I 061-662 

Atomic stisoeptibility see Sus- 
ceptibility, magnetic 
Atomic vilnation 6 342*343; 

7 412-415 

xce also Vibration 
Atomic volumes 10 14 
Atomic weight I 662-G63; 

9 467 468 
Atomicfmin I 649 
Atoxyl 9 401 

ATP see Adennsinetriphosphate 
ATR tube 11 212 
Atiacheata see Bryopliyta 
Atractidac 9 475 
Airazinc 5 183; 6 423 
Airemata 1 663 
Atresia 4 155; 9 330 
Atrioventricular node 3 138 
A triplex 3 191; 5 38 
Atriplex arenaria 4 292b 
A triplex confertifolie ID 299 


Atriplex hortense 12 fijg 

Atrium 2 482; 8 237 

( Atropa 10 359 
Atrope belladonna 1 664; 2 lao 
10 440 

Atrophic rhinitis 13 340 
Atrophy 1 663-664 
neurotrophic 1 664 
pressure 1 663 
senile 1 663 
toxic 1 664 

Atropine 1 664*; 2 161; 0 106; 

9 547; 10 434; 14 6 
Atiopinesterase 6 206 
Acry|)acea IS 485 
Atta 1 437: 6 581 
Aliwns atlas 7 469 
Attarm edwardsi 7 469 
.4(tegrntci pireus 3 287 
Attid'^a funifera 14 287 
Attapulgite 3 162, 165 
clays 3 162 
in fuller's earth 5 559 
structural characteristics 
5 166 

Attenuation I 664 

interference 12 253*254 
microwave tiaiisroission 
lines 8 423 
nc|)er 9 38 
noise 12 253-254 
of sound ill atmuspliore 
12 515 517 

spurious i.Kliation 1^253- 
254 

tiansmission line 14 49 
Attenuation coefficient 1 664 
Attenuator 1 664 
ferrite 5 221 
recotding 8 37 

Attitude control systems 1 691 
Attitude indicator 1 676 
Attraction sphere see ficntro- 
some 

Attritus3 232; 12140 
Atlu Island 1 523 
Alyidae 4 29 

All see Asiioiioinicut unit 
AulM-it. X. 8 640 
Aiibritc 8 314 
Aiiclienorhyncha 6 4^-472 
Ceropidae 6 470 
Ciradcllidae 6 470 
Cicadidae 6 470 
Fiilgoroidca 6 470 
Mcmbntcidac 6 470 
Aucheromyia luteola 8 660 
Audibility curve 1 666 
Audio 1 664-665 
Audio amplifier 1 665; 14 357- 
358 

distertion 1 665 
feedback I 665 
frequency response 1 665 
high-fiddity 1 665 
power output 1 665 
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Audio ampllfler— 

RC-foupicd 14 S55-558 

vanititD'tube amplifiCT 

I 343 

\inlio fiequency 1 664-665 
Audio frtquciKy (AF) amplifier 
I 345 

Audio frequency transformer 
14 27 28 

AiidioRram 1 666; 4 21; 9 126 
Auditmiftcr 1 665 
Audioinrtrv I 665-667 
ancctioic room 1 665 
articulation tests 1 666 
audiogram 1 666 
audiometer 1 665 
aiidlometric testing I 667 
loudness 7 586-687 
noise control 9 126 
ii'vcrboration chamber 
1 665 

tests 1 665 
Aitdiiion tee Hearing 
AiKiiuiriiim’ .icccptnbic noise | 
Irvi-ls 9 129 

;<c«>iisiiral design I 519- 
520 

Miiifid amplifiration sys- 
tems 1 520 

\!idit<itv capsule 12 358 
Aiiilitoiv feedbiitk 6 356(i I 

Viiditoiv lo.miing 12 184 ; 

\n<litoi\ masking tee Afasking | 

Umnd) i 

\uilitoic nerve 3 538 ^ 

Vudinm neinal system 6 355- 

\ndMiMV nsMcle 4 319 
Vuditort nrr>|)ective 13 127-128 . 
\iiditorv svsieins (hrrnv 6 3545- 
Vile I 

\iiMhach’s plexus 4 156 
Aiifuurhs 5 521*534 ! 

ViJUer (mining) 8 486*, 489 | 

^iigiT dtilling 2 295 j 

firm I fi67*; 10 151 | 

An^itc 1 Cf>7-; 11 lao, IS 518 I 

Auk 1 857; 3 9; II 91 
Arkirt 1 9; II 91 
Mrihinus grayae 4 359 
luloryttit 6 493; 7 623 
kiiliKlont drnlitiun 4 37 
FthinoHlra 4 374-375 
''ilndimu 1 667 
lulmtomus tfuuulnlus 6 71 
'iiral miCTophonic 6 352 
kur.imine O 4 302 
Surf (ill 3 255 

liirrtfa auriln 7 304: 12 165 
Aiircolt. roniact I 668-669 
A'limle (optics) 8 320 
Au'ioinydn see Chlorictncy- 
cline 

Autrathricin 1 476 
Auricle 4 518; 6 957; 12 180 


Auricularla larva 4 363; 1 467: 
12 91 

Auriga S 412-413 
bcU-Aurigae 2 188 
Aurine 4 302 
Aurochs 2 561 

Aurora 1 99. 669*; 3 496; 12 537 
australis 1 669 
borealis 1 669 
carih-ciiirent storms IS 508 
geomagnetic storm 6 143: 

IS 508 

Auroral transitions 9 25-26 
Austenite steel 6 379: IS 90 
Austenitic cast iron 2 541 
Austenitic stainless steel IS 34 
Austin chalk IS 169 
Austin cotton 5 183 
Austialia and New 7«a1and 
I 609-673* 
coal fields 8 448-449 
tauil rcsouiccs 8 454 
eastern highlands 1 670 
fauna 14 623 
interiiir hnvlaml I 671 
physical map 1 670 
regions 14 620. 623 624 
lesfiutccs of 4 345 
rivers 1 671 
'I astnania 1 672 
.fee rtisfl New Zealand 
Aiisltahan fauna 14 623 
Aiisli.i1inn frillcfl lirard 13 23 
Aiisli'alian Shield 10 567 
Ausiralopithccinac 5 47/ 
/4ti.ftrrtf(>/n//te(Uf I 416, 7 301 
fossil man 5 476-179 
diM/uWo/iffheruf tifti/arnu 
5 477 

1 II f t ru h/n' Ihrf u \ rohn \ t us 
5 477 

.Aiislrian Alps 5 117 
Aiistiiaii pine 10 236 
.Aiistridcs 13 409 
AiistrfKiecidac II 106 
Aiistioriparian /one 8 245 
Autecology 4 388 
AiithigeneitU' in diagcncsis 4 94 
Aiithigenic minerals 1 673-674 
auihigcnic feldspars 5 207 
chlorite 3 77 
formation on sea floor 
12 108 

in loess 7 574 
in sedimentary rocks 12 131 
Aiithigenic sediments 8 133 
\utoantjgeu 1 472: 7 273 
Aiitochory: population disper- 
sal 10 498 


Autoedoui rust (microbiology) 
II 654 

Autogamy II 450 

Ciliophora 3 1^-122 
Protozoa 1 1 58 
Aiitoj^nic boundary 14 20 
Autogenic succession IS 231 
Aiitogeosynclines 6 174 
Aiitogiro 1 674-675 
Aiitoinhibition (chemical)? Ill 
Auto-ionizution I 667; 10 151 
Aiilolysis 4 22-24 
Autolytic en/vmes 2 20 
4iiP>f)>tuf 10 465 
j Automatic astronavigatiim 
! I 675-6765 
Automatic coniiol 14 12-13 
\ee also Autnination: Om- 
tiol syiilems, Senomecha 
I iiisins 

. AuUiiiiatic direction fltidci 
I 4 231-232 

j Aiilomatic frequency coiiliol 
: (Al-C) 1 6765 
[ Automatic gain rtmU'ol (AG('.) 

1 I 67fi5-i»76i*: 13 471 
I Automatic hori/nn 1 675 
I Automatic landing H'stem I 
j I (i7(if-676d j 

I Aiilomatic message acc«»unting j 
; (AM.A) 13 353 , 

intciuihan 13 436 
i local 13 -133 I 

I AiiUmiatu pistol 1 537 538 I 
j Autiunatic printing telegraph: I 
I cutk- 13 121 \ 

• Aiiioiiialic lifle 1 537-538 j 
I Automatic setew machine ' 
7 407 4«'» 

Vuioiualic .spiiiiklei !»yMmiis 
i 5 278. 13 18-19 
j Automalir icm|)eiatuie tonliol 
sec reni|N.*ialuie (oiitiol, au- 
' toinatic 

I A'ltoiiLitic ticketing equipment 
i 13 356 

^ Automatic tiansmissions sec 
I ‘I ransmission. auloinotivc 
I AiitomatK voltage umtiol 4 434 
■Automatic volume amiml 
1 0765-G76c; 13 471 
Au’uin.'itioii 1 676d-679 
assembly methods 1 594 
(kcision-niaking 3 431 
historical development 
1 676d-677 

instrumentation 7 154 
levels of mcthanizalion 


Aiilochromc plate 10 167 
Autochthon 2 339 
Autochthonous microorganism 
12 459 

Autoclave I 674*; IS 134 
AutodcstrucUve alkylation 
1 251 

Autodiastyly 12 360 


I 677-679 

machine tools 19 672 
materials handling ma- 
chines 8 171 
mcchani/allon pioflie 
1 678-679 

miniaturization ol equip- 
ment 8 470 


Automation— eonf. 

production engineering 
10 641 

Automeris io 7 469 
Autometamorphism 8 TOS 
Autometer 1 155 
Automobile 1 679-680 

air conditioning 1 145-146 
axle 1 701-702 
iMKiy I 6H0-681 
body types 1 680 
biakcs I 681-682 
differential 4 121 
distributor 4 259 
driving 14 12-14 
engine I 680. 683 
frame 1 680, 683-684* 
gas turbine 14 152-154 
generator 4 224 
headlamps 7 29 
higliways 14 12-14 
lead-acid storage buttery 
13 153 

miifllcrs 8 623-624 
noise control 9 122-123 
odometer 12 600 
oveidrivc 9 455*456 
(Miking 14 15 
(Kiwer steeling 13 102 
N(>»rk (ling 12 562 
speedometer 12 600; IS 384 
traffic 14 12*H 
transmission I 680; 14 43* 
47* 

universal piint 14 205-207 
, vahe tram 14 262-264 

voltage tcgiilator 14 36G 
I see also Automotive vehicle 

. Automobile earbtiretlon 2 478* 
j 479 

I accelerating pump 2 478 

I idling system 2 478 

I misfiring 2 479 

\ (lower enrichment 2 478 

I Automobile engine see Auto- 
nioiivc engine 

Automotive air conditioning 
1 145-116 

j Automotive air sus(K:nsion 
I I 685-686 

Automotive body I 680-681 
Automotive brake 1 660-681 
Automotive chassis 1 680. 682 
Automotive engine 1 683, 687- 
688; 7 201-207 
iMire stroke ratio 7 201 
hre.'ithing and exhaoit 
7 201 

carburetor 1 687; 2 477* 
480* 

compremioti ratio 7 201 
oxiling system 1 688; 4 603- 
604* 

cyde of operation 1 687 
cylinders 1 687; 7 201 
engine balance 7 203-204 
firing order 7 204 
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AutomoUve tnptu-^eont. 
four>8trcAe 1 887 
fuel injector 1 687 
fuel syitem 5 558 
Icing 7 205 
ignition 1 687 
intake manifold 7 204 205 
L'head 1 687 
manifold heat 7 205 
Otto cycle ft 450-451 
overhead-valve I 687 
performance criteria 
10 591 

pUton motion 7 203 
torsion dampers 7 204 

truck H 120 
turbine 14 152-154 
two-itroke 1 687 
typical American 7 205-206 
V-8 engine 7 202 
valve-in-heud 1 687 
valve train 14 262-264 
valves 1 687 
vapor lock 14 274 
viliTatlon 7 205*204; 

8 192 

Automotive frame 1 685-684 
Automotive steering 1 683 6R5 
automobile 1 680 
linkage 1 684 
power steering 18 102-104 
road wlicels 1 684 
latring gear 1 684 
tie rod IS 640 

Automotive suspension 1 680, 
685-686* 
air 1 685-686 
torsion bar 1 686 
truck 14 120 

Automotive transmission ve 
Transmission, automotive 
Automotive vehicle 1 686-669 
axle t 701-702 
body 1 680-681 
brakes 1 689 
bus 2 375-576 
chassis 1 680, 682 
components 1 687-689 
distributor 4 259 
engine 1 083, 687-688; 

7 m 

frame I 688 
motorcycle 8 616-61? 
noise control 9 122-123 
operation 1 686-687 
springs 1 665 
steering 1 683-665, 688 
structure I 663 
suspension 1 685-686*. 689 
690 

tires IS 651 
tractor 14 11-12 
transmission 1 688 
truck 14 120 

universal joint 14 206-207 
voltage regulator 14 366 
Aulonavigator 7 91; 8 517 


Auttummlc nervous lystms 

1 689*; 18 364 
embryology 9 47-48 
muscle 8 685 
parasympathetic system 

9 557 

Autophene 6 112 
Autopilot 1 689-691 

automatic approach 1 690 
cruise control 1 689 
guidance systems 6 286 
ILS atnnection 1 690 
radio command 1 689 
response 1 690 
stability 1 6^ 

Autoplastic transplantation 
4 571 

Autoradiography 1 691-692 
binrhemisiry 2 199-200 
cytochemistry 5 651 
nuclear radiation (biolc^) 
9 198 

AuUMembly: miniaturi/ation 
of equipment 8 470 
Autmerictt castanea S 267 
Autosome 12 230 
Aiitostyly 12 557, 560 
Autotomy 1 692*: IS 25. 55 
Ophluroidea 9 344 
regeneration It 421 
Atilotransformer 1 692-695 
Autotrophic bacteria 19 1 
Autotrophic nutrition 5 99 
Aiitoxldatioii 1 470 
Autumnal equinox 5 62: 10 571 
Aulunitc 9 186, II 269; 14 2105 
Auxiliaries, naval 12 267-268 
Auxin 1 105, 421, 693; 10 179, 
540, 364; IS 124 
elcctrotropism 19 365 
cncfocrinc mcclianisms 
4 590 

geotroptsm 10 565 
plant growth 10 530. 554- 
535 

plant murpiu^ncsis 10 362 
Auxocliore 10 499 
Auxochrome 4 298: 12 583 
Aiixospore 5 119 
Auxotrophic mutant 2 ^ 

AV node 8 158 
Available chlorine method 

2 197-108 
Avalanche 1 693 
Avalanche ionization: cryosar 

5 575 

AVC I 6765-676c: 18 471 
Avena 10 565 
Avena fatua 5 354 
Aventurine 1 397; 0 99 
Aventurine glass 9 555 
Average error, method of 11 77 
Averages, method of curve fit- 
ting S 650 
Avery, O. T. 14 21 


Aves 1 420. 693*; 1 840; 18 580 
Amniota 1 5^ 
Archaeomlthes 1 510, 694 
Caprimulgiformes 2 448 
Charadriiformes 8 9 
Ciconiiformes 8 120 
Coliiformoi 8 288 
Col umbi formes 8 302 
Cornel i formes 8 478 
Cuculifornm 8 612 
environmental adaptations 
I 694 

Falconiformcs 5 178-179 
fossils see Aves fossils 
Gaviiformes 6 81 
Neornithes I 694 
Passeriformes 9 589 
Pelecaniformei 9 612 
Piciformes 10 213 
Podicipitiformes 10 429 
ProccUariiformes 10 637 
Psittaciformes 11 69 
Rheiformes 11 543 
taxonomy 1 694 
Aves fossils 1 ^4-695 
Diatrymiformes 4 104 
Dinornithiformes 4 198 
Hesperamis 6 427 
Avian leukosis 1 695 
Aviation 1 695-696 
applications 1 695 
classes 1 695 
fleet classification I 696 
scope 1 695 

weather f(>n*cascing 14 453 
weather station 14 458 
see also Aircraft; Airplane 
Aviation gasoline ]/l77'179*: 

6 60-70 

Aviation medicine 1 696 
Aviation regulation: industry 
I 162 

international I IGl-162 
state 1 161 

United States I 161-162 
Aviation safety I 162 

instrument flight rula 
(IFR) 1 162-I63 
traffic omtrol 1 162-163 
visual flight rules (VFR) 

1 162-163 

Avicennia 8 186; 8 91 
Avidin 2 245; 9 218 
Avigation see Air navigation 
Avitaminoses 4 236 
beriberi 2 166 
rickets 11 566-567 
scurvy 12 89-90 
Avocado 1 696 
Avocet 1 696-697 
Avogadro number I 697-698; 

11 46; 14 590 
auraiic constants 1 650-^2 
combining volumes, law of 
8 506 

molecular weight 8 556 


Avogadro number->eufit. 

precise value 1 652 
Avogadro’s law 1 697*: IS 5G8 
Avoirdupois weiglit 8 188 
Avon River 11 586 
Avon wheat 5 185 
Avonian (Carboniferous) 2 469 
Awabt 1 2-5 
Awash River 1 107 
AWG 14 521 
Ax, A. F. 4 585 
Axel Heiberg Island 1 525 
Axenic animals 2 8 
Axenic culture 1 698-701*; 2 5 
algae 1 699 

chemical methods 1 698 
insects 1 700 
metaroa 1 700 
physical methods I 698 
principles of isolation me- 
dia 1 699 
Protoraa 1 700 
vertebrates I 700 
Axeroptithol see Vitamin A 
Axial fan 5 179 
Axial-flow a)mprcssor 8 349, 
552-553 

Axial gradient II 541 
Axial musculature 8 646, 651 
Axial skeleton 12 3.54 
Axiidac 4 41 
Axil 2 361 
Axillaiy bud 2 361 
Axiuella polycapella 5 l!l9 
AxincUina 3 158 
Axinilc 10 425 
! \xiom 1 238-239. IS 546 
algebra 1 258-239 
geometry 6 154 
operator ilieory 9 339 
Axis (coordinate systems) S 451 
456 

Axis (earth’s) 6 124-125 
Axis (vertebra) 12 363 
Axle 1 701-702*: H 487 
bearinj^ 1 701 
construction 1 701 
semifloating I 702 
shafting 12 240 
types 1 701 

Axolotl 9 SB; II 450: 12 6, 229 
Axon 9 54, 79 
Axon ceil 2 236 
Axon membrane 2 202 

Hodgkin-Huxley model 
2 204 

Axoneme: Protoroa 11 54 
Axonolatmotdea 1 71^ 
Axonometric drawing 10 214- 
226 

Axoplasm 2 203 
Axopodia: Protozoa 11 54, 55 
Ayr^ire 2 566 

Ayrfon and Perry induetometer 
780 

Ayrton- Jones current balance 
8 627 



/lytityt anurieana 4 291 
,1ythya vtlisiaeria 1 436; 4 291 
AyiUyinae 4 291 

A 7. El. Kope- P«d»ion ap- 
pnHCli radar 10 570 
\ji 6 428 

A/atyclobuUdiene 6 428 
11 A/aflxorrne 2 449-450 
\;al«i blight 9 4085 
Ajalea lace bug 6 405 
2 Azanaphthalene 6 429 
Azawrine 1 476 
Airlaic acid 2 475 
A/eotropc 4 247 
A/coiropie diatillation 4 252 


Aieottopic mixture 1 702*; 

12 492 
Ante 6 428 

Adde 1 702*; 9 105, 110 
Azimuth 1 702; 4 96; 9 11 
celcallal navigation 2 584 
surveying IS 324 
A/imuthal projection 8 96-97 
Azimuthal quantum number 
11 182 
Azine 6 530 
Azine dye 4 304 
Azizla, Tripoli 1 104 
Adactone 9 461 
Azodye4 105, 299; II 194 


Azobenzene 1 408 I 

Azoic coupling component 2 1 
4 301 

Azoic diazo compound 37 4 901 
Azoic dye 4 301 
Azoic printing IS 5425 
Ainie I 702-703 
imidazole 7 31-39 
oxazole 9 461 
pyrazole II 109 
thiazole IS 599-601 
Azomycln 1 476 
Atonal soil 12 433-434 

see also Succession, ecolog- 
ical 


4-Azopytaaolone 11 110 
Azore Islands 1 108 
Azotes 7 272; 9 263 
Aiotobacler 2 65. 249; 0 111, 
214; 10 284; 11 548; 12 460 
Amtobacter agile 1 70S 
Atolobaeter chrooeoeeum 1 703 
Azolobaeter vinelatidii 1 703 
Azotobactcraceae I 70S*; 596 
taxonomy 2 11 
Asolomimas 11 64; 12 460 
Azov, Sea o{ 5 114 
Azulene 1 546 
Azuritel 705*;8 464: 6 99 
Azygos vein 2 500 





B-17 I 536 
B-24 I 536 
B-5B 1 556 

Bdisplay: radar 11 20B 
\\ })owcr supply, electronic 
10560 

liaade, W. S 506; 4 555; 13 SO; 
14 278 

Babbitt, 1.2119 
Babbitt alloy I 258 
bearings 119 
tin IS 650 

Babcock. Harold IS 268 
Rabrock. Horace 13 268 
Babcock (eat: milk 8 428 
Bahfua higemina 6 315; 7 299; 
II 60 

Hdbciiasis 7 29<) 

BalK^iidacS 313 

ikibinei’s principle’ 4 139 

Ikdimii 2 1 

B.ib«ion ^lobc 6 214 

B.ib>[(iii u’ceping willow 14 495 : 

japonum i 57.5 
Huxfhotti 4 2025 
naciIla«‘ac2l-2*..596 
anthiax 1 457 
nantlns22 

f,'/oftriditcm 2 2 
ecology 2 2 

ciidospnre jjropei ties 2 1 
milk a 452 

sjKiic gcttniiialion 2 1 
sponilation 2 1 
taxonomy 211 
ikirillariophyceae 3 117 
C^eiitralesS 119 
diatom 4 103-104 
PcnmalcsS 119 
(•aciUariophyta 10 190 
bacillary dysentery 2 2*; 4 235; 
51 

infant dlarrlica 7 93 
beterophile antigen 6 429 
Shigella 12 254 
Banllus 8 340 
amylase 2 19 

F.rythromydn activity 3 67 
flagellum 2 63 
in milk 8 432 
penicillin activity 9 620 
taxonomy 2 1*2 

aerosporus see Bcirjlftu 
P<*lymyxa 

^tuillusalkatescemB7fl 
^cillus amylovonu 9 606; 

11 190 


Bacillus anthracis 10 427 428 
amino acads 1 308 
anthrax 1 457 
antibiotics active against 
1 466-467 

bacterial cell chemistry of 
proteins 2 12 
in sheep 2 68 
sporicidal test 2 197 
taxonomy 2 2 

Bacillus brevis 1 466-467; 9 629; 
14 177 

Bacillus rereus 2 14; 3 425: 

7 1225; 8 4.32-435 
Bacillus circulans 8 455 
Bacillw coagulans 5 424 
lactic acid 7 578 
Bariilus dispar 5 70 
Baiillm rnlomotidus 7 1225 
Bacillus larvae 7 1225 
Bacillus Icnttmoibus 1 1225 
Bacillus lichenifoimis 2 2; 8 433 
Bacillus niacerans I 35; 4 95 
yiccci75i.t niegatherium 2 12: 

7 480. 12 231. 232 
Bacillus mrsenterUus 5 28; 

7 486 I 

Bar I Itus mycoides 5 65 j 

Bacillus pata alvei 7 1225 I 
Bacillus polymyxa 1 466-467; | 

2 378; 10 483 
Bacillus popdUae 7 1225 
Bacillus stcarolbermophilus 2 2; . 
5 424 

Battllm suhliltsbm: 14 21 
antibacterial artivity of 
cuibomycin 2 46t 
antibiotics active against 

1 466-467 

2..3-b(itan<*diol fet iiicnla 
tion of carbohydrates 
244 

cell-surface ionization i 

2 624 

Ford’s type 2 378 
levan pr<^U(»r 7 486 
in milk 8 452-433 
pathof^n to germfree ver- 
tebrate 6 181 
source of amylase 5 28 
spore germination 2 14 
strain Tracy 2 2 
•ubtilin IS 230 
uxonomy 2 2 
in woo! IS 542it 
Bacillus thuringiensis 7 1225, 
122c 


Bmitlus thuringiensis yar. alcsti 
7 1225 

Bacillus t/iuringiViirir var. sotio 
7 1225 

Bacillus vu^atus 7 486 
Bacitracin 1 308, 464-468, 475; 

2 2-3* 

Back, F.. 9 588 

Back emission electron radiog- 
raphy 11 305 

Back reflection L aue camera 
14 573 

Backbone 12 617 
Background unini 2 3 
Backgiound noise 9 117 
Backhoe3 4l6;5133-134* 
Backing pumps 14 241 -242 
Ikicking wind 2 3 
Backlash* gear 6 82 
Backlin, F. 14 590 
fiackviH 14.542 
Backshorc (heacb) 12 302 
Backswimmer 6 401 
R.ickii<(. R. II. 12 60c 
B.u’k\\ard diode 14 Hf/i 
B.irkw.ird wave tube 2 ** 5 
amplifiers 2 5 
helix circuit 2 4 
Karp circuit 2 4 
M-tV|)e oscillator 2 4 
O-type nscillator 2 4 
Backwash 12 501 
Uaclcu-mia 2 521; 5 67; 13 S ' 
Bacteria 2 .5-9; 8 348. .556. 37.5; 
1147; 12 65 

antibioUc producers see 
Antibiotic 
aiitigcti 1 472 
bactui ial variation 2 8; 6 6 
bcnthii 8 102a 
biochemistry 2 199 
bioluinincsceitu* 2 221 
cell chemistry 2 11-12 
cell-surface Ionization 
2 624 

cell wall 2 6 
c»ccus26 
coenzymcs2 12-13 
o)nsiancy 2 66 
digestion teats 2 8 
diseases caused see Dis- 
ease. bacterial 
dissociation 2 9 
endospores 2 14-15 
enzyme 2 1.5-^ 
enzyme induurial produc- 
Uoii 1 574; 3 26 29 


Baeteria— coni. 

fermentation 2 7 
fluorescent-antibody tech- 
nique 8 383 
genetics 2 20-22 
growth 2 23-25 
haloobligatory 2 540 
halophillc 2 5.59-340 
halotolerant 2 539-540 
inierrclationsliip with 
other organism.s 2 9 
Inmineswnce 2 25. 220 
lysogenic 2 9; 3 288 
marine 8 102a 
medical importance see 
Bacteriology, medical 
metabolism 2 '25-65 
motility 2 6. 63-64* 
natural defenses against 
bacterial infections 2 6 
NciiKeriai^ae 9 28-29 
nucleus 2 6 
nutrition 2 65-64 
origin 2 66 

oxygen relationships 2 7 
patho^ 9 505 
physiology 2 65-66 
plectridium 2 6 
pure Culture 2 5 6 
respiration 2 7 
science and study of 2 66- 
67; 8 546 

sexUke mechanisms 2 20-21 
shape and arrangement 2 6 
in soils 12 459-460 
stains and staining reac- 
tions 2 6 

taxonomv2 6. 10-11* 
temperature rctatlon8h{]Mi 
27 

Bacteri.*i, lysogenic 2 9; 14 18a 
Bacteria, taxonomy of 2 lO-II 
formatum of genera 2 10 
formation of species 2 10 
Bacterial anabolism 247-63 
Bacterial blight: a>tton 3 $14 
pea 9600 

Barierial canker 1 49b 
Bacterial catabolism 2 26-47 
Bacterial oelt chemistry 2 11* 

12 

action of enzymes 
on bacterial structures 
212 

capsules 2 12 
carbohydrates 2 12 
cdt walls 2 12 



II lodttrial dwmotynfliMh 

BacieHal cdl chemiitry— «on<. Ba 
chemical anatomy 1 12 
chemical composition 111* 

12 

flageUalll 
li|^d 2 12 
nucleic addt 2 12 
proteins 2 12 
protoplasmic membrane 
212 

Bacterial chcmosynthesis: pho- 
tosynthesis 10 191-192 Bai 
see also Bacterial metabo- 
Him 

Bacteria) chromosome N I8a 
Bacterial aienzyroe 2 12*14 
bacterial metabolism 2 25- 
OS 

function 2 13 
growth factors 2 IS 
reaction specificity 2 14 
Bacterial endocarditis 0 SS9 
Bacterial endospores 2 6, 14*15* 
Baciliaccae 2 1 
constituents 2 14 
formation 2 14 

germination 2 15 ^ 

sterilization IS ISS ^ 

structure 2 14 

Bacterial enzyme 2 1S« 15-20* 

adapdw exoenzymes 2 19 ^ 

aldolase 2 16 

amino add deaminase 2 10 
amino add decarboxylase 
218 

amino add oxidase 2 18 
amino add transaminaM 
218 

autolytic 2 20 

baaertai metabolism 2 25- 
69 

carbuncle 2 477 
clauification 2 15 
decarboxylase 2 17 
dehydrogenase 2 16 
endoenzymes2 15 
enolase2 16 
epimerase 2 16 
exocnrymm 2 18 
extracellular 2 19; 14 S28c 
isomerase 2 16 
ketolase 2 16 
kinase 2 15 

medical importance 2 19- 
20 

mutaie 2 17 
oxidase 2 17 
phosphatase 2 18 
phoiphorylase 2 18 
reactions involving carbo- 
hydrate 2 16 
synthetase 2 17 
transketolase 2 17 
Bacterial genetiu 2 17, 1K)*22*. 

67 

conjugation 2 21 


Bacterial genetics— «inf. 

epitome transfer of genetic 
material 2 22 

fertility factors and mating 
types 2 21*22 
phage conversion 2 22 
transduction 2 21 
transfer of genetic material 
2 20-21 

transformation 2 20 
tyf^ of mutants 2 20 
Bacterial growth 2 2S-25 
baUnod growth 2 2S 
chemosUt 2 24 
continuous culture 2 24 
environment and growth 
rate 2 24 

exponential growth phase 
22S 

growth end point 2 24 
individual cell growth 
2 24 

lag phase 2 2S 
stationary phase 2 24 
turbidostat 2 24 

Bacterial infection see Bacteri- 
ology, medical; Disease, bac- 
terial; VJrutence 
Bacteria! leaf spot 5 546-548 
Bacterial luniincicence i 

2 25* I 

cell (pressure-temperature : 
effects) 2 599 

Bacterial metabolism 2 25-6S 
adenosinephospiiatcs 2 50- 
51 

aerobic oxidations 2 27-S7 
aromatic compounds 
2SS-35 

inorganic substances 
2 28-29 

nitrogen-containing or- 
ganic substances 2 35- 
37 

nitr(^n-free aliphatic 
a>m]toiinda 2 29-35 
amino add fermentation 
2 45-47 

anaerobic oxidations 2 37- 
38 

carbonate reduction 2 87 
denitrification 2 3? 
nitrate reduction 2 37 
sulfate reduction 2 87 
bacterial anabolism 2 47-68 
bacterial carbohydrate fer- 
mentation; alcoholic 
2 38-41 

butyric add 2 42 
lactic acid 2 41-42 
bacterial ooenzyme 2 14 
biochemistry 2 199 
biMynthesIs of eomjdex 
substances 2 60 
nudeic acids 2 62 
proteins 2 61 


Bacterial metaboHim— conf. 
carbcdiydrate fermentations 
238-45 

butanol-acetone fer- 
menution 2 43 
ethanol-acetone fer- 
mentation 2 44 
propionic add fermen- 
tation 2 42 

catabolism and anabolism 
2 26,51-52 

endogenous and ex- 
ogenous catabolism 
226 

fernwntative metabo- 
lism 2 38-47 
oxidadve metabolism 
2 27-38 

cell organization 2 62 
energy relations 2 47-48 
energy-rich coenzyme-sub- 
strate complexes 2 51 
fermentation of nitrogen 
comjtounda 2 45-47 
purine fermentation 
247 

group transfer 2 52 
Intermediary metabolism 
226 

oxidadve and fermentative 
assimilation 2 52 
permeases 2 62 
phosphorylatcd compounds 
2 48-50 

spedfic biosynthesM 2 52- 
60 

amino adda2 56-57 
aromatic rompounds 
2 5 ? 

carbohydiaies 2 54 56 
carotenoids 2 54 
fatty adds 2 52-54 
lipids 2 52-54 
puiiiics 2 60 
pyrimidines 2 59 
pyrroles 2 57 
steroids 2 54 

Bacici ial motility 2 6, 63-64* 
flagellum 2 63 
mechanisms 2 63 
fdant movements 10 SG6 
tactic responses 2 64 
types 2 63 

Bacterial nutrition 2 64-^ 
carbon 2 64 
raeTgy264 
l^rowtli factors 2 65 
minerals 2 65 
niuogen 265 
oxygen 2 65 

Bacterial photMynthesis 10 191- 
192 

Bacterial physltdogy 2 65-67 
areas 2 65 

cell chemistry 2 11-12 
endospores 2 15 
enzyme 2 15-20 


Bacterial phytiology—cofil, 
genetics 2 20-22 
growth 2 25-25 
Itcn transport compounds, 
microbial 7 268-269 
luminescence 2 Si 
motility 2 63-64 
nutrition 2 64-65 
Bacterial polysaccharide 2 458 
Bacterial soft rot 9 327 
Bacterial spot; peach 9 601 
Bacterial toxin see Toxin, bac- 
teria! 

Bacterial transduction 2 21: 

14 18-18a 

Bacterial transformation 2 20; 
14 21-22 

Bacterial virus 2 20 
^merial wetwood: elm 14 76 
Bacterial wilt 9 483-484 
alfalfa 1 234 
peanut 9 60S 

Barferiaslrum varifim 8 128 
Bacterioditorophyll 2 55: 3 77. 
78, 79; 10 191 
Rbodobacteriineae 11 552 
Bacteriolz^ 2 66-67 
biochemistry 2 67 
classification 2 67 
cycle of matter 2 66 
disease and spoilage 2 60 
genetics see Bacterial ge- 
netics ^ 

physiology 2 65-67 
Bacteriology, medical 2 67-69 
anthrax 1 457-458 
badllary d)^ntery 2 2 
bacteria 2 5 
bejel 2 159 
botulism 2 307 
brucellosis 2 353 
Carrion*! disease 2 533 
cholera vibrio 3 84 
contribudons by investiga 
tors 2 68 
cystitis 9 651 
endocarditis 4 588 
enteric bacilli 5 1 
Gaffkya Mragena 6 2 
glanders 6 206 
gonorrhea 6 235-236 
gram-negative dtplococd 
6247 

granuloma ingtiinale 6 250 
hemophilic bacteria 6 412 
hemorrhagic septicemia 
6 413 

hyaluronidase 6 522 
idendfleation of patho- 
genic bacteria 268 
immunity 2 68 
infant diarrluaTOS 
infection 7 94 
jaundice? 302-303 
lepTMy 7 475 
llsteriotii 7 542a 
melioldoiis 8 214 



Bacteriology, medical— <wi«. 
meningftla • 224 
menfngococcui 8 224 
osteomydltia • 448 
parapertuftsis 9 5S4 
paratyptwld fever 9 561 
paracvphold gastroenteritis 
9 561 

paresis, general 9 564 
pink eye 10 2S8 
pinta 10 2S8-289 
plague 10 1^5 
pneumococcus 10 42S 
piotcus 11 44*45 
Pseudomonas aerugfnoM 
1166 

pseudotitberciilosls 11 67 
Quellung reaction 11 186 
ral-bite fever II 545 
relapsing fever II 426 
rlteiimatic fever II 545 
Salmonella 12 16 
^cailet fever 1251 
vptieemla 12 18H 
Shigella 12 254 
Mudv of specific properties 
268 

tuberculosis 14 129 
liil.irrmia 14 154 j 

(vplioid fever 14 178 j 

Vincent's angina 14 824 | 

virulonro 2 68 ! 

Weil's disease 14 464 j 
V.1WS 14 597 

Racicrinphage 2 9. 69-70*; 4 66: 
8 177. n 88; 14 851 
birlPiinl transduction j 
2 21:14 18*18^ 
cheese 8 12 
coliphage 3 288 
conversion 2 22 
deoxyribonucleic acid 
9 216 

infection, lytic 7 94 
metabolic disorders 8 259 
recombination, genetic 
11880 

virus 14 829-850 
».irtrrmpliage T2 4 fHwi; 14 829 
Rjctciiophage T8 14 32Rd. 829 
Bicteriophage T4 8 675 
Rarteriopheophytin 8 79 
Raetcrioviridin 8 77, 79; 10 191 
Hatterium aerogenes see Aero- 
bacter aerogenes 
Bacterium eoli see Bscherichia 
foU 

B»i terium e$trydire7 1225 
Bacterium tularense 2 851; 

H 184 

Bacterium (timac/arferu 10 838 
Racteriratlon: rhlzMphere 
11549 

Bacteroidaceac 2 70-71*: 5 96 
t^a98mcation271 
morphology 2 70 
patbogenldty 271 


Bacteriodaceae-eemt. 

taxonomy 2 11 
Bacteroides fragilis 271 
Bacteroides /unduft/ormia 2 71 
Hactogen 8 51*52 
Bactrian camel 2 427 
Baculum 8 472-478 
Baddeleyile 2 71*: 14 616 
Radge, film 5 264*265 
Badger 2 72 
Badische prcKcss IS 260 
Badlands 4 75 
Baeolophus bicolor 18 655 
Baer, K. E. von 4 569 
Oacycr, A. von IS 401 
Baeyer's theory; alicyclic hy- 
drocarbon 1 243 
Baffin Bay 9 271 
Baffin Island I 523 
Baffle (acnuslic) 7 589: 12 512 
Baffle (mixing) 8 528 
Bagasse IS 287 

Bagnold, R. A. 4 296; IS 178 
Itagre mirmus 3 649 
Biigworm 2 552: 7 464 
Bahama Islands 9 151: 14 473 
474 

Bahrein Island 1 580 
Bahrel-Jebet River I 109 
Haieta 9 505 
Bailer 9 286 
Bailey. S. W. 11 599 
Bainite 6 381 
Bctirdic iO 430 
Batrdiidac 10 429 
Baire's class 1 II 372 
Baja California 9 161 
BajacU 4 74-77 
Bajocian stage 7 325 
Bakanae disease 6 184: 11 565 
Baker, J. B. 7 198 
Baker, R. F. 8 877 
Bakcr-Nunn camera 1 613-614 
Baker ‘Super -Schmidt meteor 
camera 9 862 
Baker’s yeast H 008-604 
Bakery products 5 412 
Baking powder 2 72 
B.‘(iu>ny Forests 118 
BA 1. .tee British anti-lewisite 
Baleenoptera musrulut 8 I02ff; 
14 479 

Balance (analytical) 2 72-73 
Balance (constellation) 8 412* 
418: 7 494 

Balance (weiring instrument) 
273-74 

analytical 2 72-78 
beam 2 74 
density 2 74 
equal-arm 2 74 
gravity 2 74 
Jolly 2 74 
miCFobalance 2 74 
platform 2 74 
I spring 2 73*74 

I steelyard 2 74 


Balance (weighing Instrument) 
— eewit. 

torsion balance 2 7S: 

6264 

triple-beam 2 74 
weight measurement 
14 461-462 
Westphal 2 74 

Balance wheel: escapement 5 69 
Balanced genetic polymorphism 
6 504 

Balancing, shaft 12 239-240 
Balancing machine (shaft) 

12 239-240 

Balancing organ 4 214 
Balanidac 2 74 
Balanitis 11 482 
Balanoridarts 4 872 
Balanoglossus 8 ^8: 5 8 
Balanomnrpha 2 74-75*: IS 608 
Baiaiiophora 12 25 
Balanophoraceae 12 2.5 
Bttlanophytiia gigas 1277 
Balunops 2 75 
Ralano|>sidacpae 2 75 
Balano|)sidal» 2 75*; 4 1085; 
10 846 

Balanti<liasis275 

'rricliosloinatJda 14 87 
Balantidium 6 132: 14 87 
Balantidium coH 2 75; 14 87 
BnfemK 1 562: 3 145, 568; 5 201 
Balanm balenoides 2 74 
Balanus eburneus 18 608 
Bdfennt rottralw 2 74 
Balurd,J.2 34S 
Balaton Lake 5 115 
Balbuch-Thum process 12 838 
Balco 7 m 

Balconcs Escarpment S 244: 

9 151 

Balcony: acoustical design 
1520 

Bald cypress 3 648 
Bald eagle 4 317 
Bald-faced hornet 6 582 
Baldness, genetics of 6 5 1 1 
Baldpatc 4 290 
Baldwin, £. 4 362 
Balearic Sea 8 207 
Baleen whale 2 206 
Bah Sea 9 271 
Bidisles caroUnensis IS 5M 
Balkan, Central 5 118 
Balkan, Little 5 118 
Balkan. Western 5 118 
Balkan Peninsula 5 116 
Balkan Ranges S 117 
Balkash, lake 1 580 
Ball ammunition 1 589 
' Ball bearing 2 128-126 
angular-contact 2 128 
fetigue 2 124 
life 2 124 
mounting^ 2 126 
races 2 128 
radial 2 128 


MhMti 99 

Ball bearing— coni, 
structure 2 128 
thrust 2 123 
Ball-bearing mill X 75 
Ball-bearing pulveriser 2 7S 
Ball breaker (oceam^rapfay) 

8 146-147 

Ball cartridge 1 589 
Ball clay 2 648: 8 161 
Ball mill 8 559 

diamond recovery 4 100 
Ballast (dectric): ballad 
resistor 2 75 

Ruorescent lamp 3 848-849 
mercury-vapor tamp 9 284 
vapor lamp 14 274 
Ballast resistor 2 75 
Ballast tanks: submarine 
IS 211-212 
Ballast tube 2 75 
fiallhead governor 6 239-240 
Banistic camera 9 360*362 
Ballistic galvanometer 6 28 
capacitance measurement 
2444 

ftiixmeter 5 861 
impulse 7 47 * 
search (mil 12 128 
Ballistic missile 2 75-76*; 8 512 
41 my armament 1 541 
guidance 8 517 
hypersonic flight 6 592 a- 
5925 

ntne rone see Nose cone 
Polaris 1 54S-544 
Redstone 1 541 
reentry see Reentiy 
Thor 9 862 
ate also MissUe 

Ballistic pendulum 2 83*: 9 618 
Ballistic range 2 76-78 

aerodynamic forces I 77 
comparison with wind tun- 
nels 2 78 

shadowgraph studim 2 76 
shock-wave display 12 298- 
299 

trajectory coordinates 2 78 
Ballisiic irajertory 2 75*; 

; 6 592d-5925 

Ballistic*, exterior 2 78-82 
Dfdlon-BernouHi method 
2 81 

drag 2 80*81 

■numerical integratitm 2 81 
Otto-Lardillon method 
281 

rigid-body dynamio 11 574 
Stacct method 2 81 
stabilimtioo by spinning 
282 

Ballistics, interior 2 82-84* 
BalHstite 5 75 
Ballistospores 18 10 
Ballochore: population dl^er- 
sal 10499 
Ballonea2200 


40 


Balloon <84^*; 4 544 

aitronomical ipectroMopy 
lffl7 

buoyant force J 101 

09n5tanf-ieve/ 15 J66i/ 
free-flaating 19 166b 
helium 6 S90 

metcoroki/fical 2 S4: H SI7 ^ 
sky-iiook 5 36S 
BaiJ-racepulveriit'i 955J 
BaJiner series I 657 
Balsa 2 86'87 
Balaam fir 2 07; 5 278 
Baisaminaccac 12 26 
Baltic Icelaike287 
BalUt Sea 2 S7>89*: S 114; 

9 249 250, 271 
tirciibtion 2 B7 
ecotc^y 2 89 
geologic liisiory 2 87 
gravity iiicasureincnts 

IS 'iH-515 
ice 2 89 
salinity 2 87 
water level 2 89 
Baltic Shield 10557 
Baltimore oriole 9 *107 
BamlMM 2 89: IS 123 
Banach lattice 7 412 
Banach space 9 340 
Banana 2 89 00 
diseases 2 90 
distribution 2 89 
wild I I 

Band-elimination filter 5 26? 

Band head: band apixtimu 
290 

Band'{)4is filter: acoustic 
5265 

color 5 266 

electric 5 267: II 221-222 
Baiid-i ejection filiei 5 267 
Band saw 12 42: 14 512 
Band s|KM:ttiifu 2 %-91 

molecular structure and 
spectra 8 551-555 
spectroscopy of combustion 
12 591 

Band-stop filter 5 267 
^nd-tailed pigeon 4 270 
Rand theory of solids 2 91-99*; 

12 481 

allowed bands 2 91-92 
alloy structures 1 261 
BriUouin rones 2 338-339 
conduction band 3 391 
effective mass 2 92 
energy-band calculation 
292-93 

forbidtfon bands 2 91-92 
Hartree-Fock equations 
292-93 

holes in solids 6 463-464 
insulators 7 163 
Kronig- Penney model 
7 371 


Band theory of solids— con/, 
semiconductors 12 166 
solid-state ph^-sic-s 12 481 
transitions between states 

292 

Banda Sea 9271; IS SSI 

Bandeti agate I III 
Bamtetl coal 3 229 
Handed gecko 6 91 
Ban<lwidth 2 95 

amplifier 1 34.3-344 
filters 5 266-267 
microwave tube 8 42.5 
noise meaMircment 0 132 
133 

radio II 242 

Bandwidth mcasiirciiicnl 12 593 
BatulwidUi icquircmcnts (com- 
munications) 2 93-94 
Banff National Park 9 157 
llanffta 1 431 
Ibng. 1. 2 199 
Bang’s disease 2 SO*! 

Raiigaloic lor|)cdo I 540 
Bank indicaloi 14 163-161 
Bank swallow 13 333 
Hanha goutdi 12 292 
Bankomeler hydrniiicler sc'alc 
6 562 

Banks Klamls 1 523, 9 165 
R,inting,F. G 7 163; 9.533 
BAK (Biowning aiiloinatic 
rifle) 1 537 

Bar hiilllcHiiiary5 82 
Bar linkage 7 527 
Bar magnet 8 26 
Baragtoanathia 9 504 
Barba amarilla 5 215 
Burhanc 6 421 
Barl>cl 12 180 
Darbera 14 507 
Barbicel 5 195 
Batbilal 11 114; 14 217 
Raihituiatrs 2 04*; 6 505; 14 16 
sedation 12 129 
types 2 94 

Baibituric acid 2 36, 94; II 114; 

14 217 

Barbow uta 9 345 
Barbulc 5 195 
limbus thrrmalh 2 598 
BARG (landing craft) 7 396 
Baicban 4 292<i 
Unreroft, J. 10 210 
Bard, P. 4 584 
Uardcctchlf 310 
Baidmi. J 12 170: 13 300 
Bardccti-Cooper Schrieffer the- 
ory 13 300-301 

Bardctelta f>aral>erlunh 14 489 
Barents Sea 1 626; 5 114; 9 271 
Barentsia 5 7 

Barge transporuUon 7 114-116 
llaringo, laikc 1 107 
Barite 2 94*; 8 277; 13 254 
barium Mtlfate ore 2 95- 
96 


Barium 2 94-96; 4 545 
analytical methods 2 96 
barite (barium me) 2 95-06 
electron configuration 
4504 

extraclioB of metal 2 9S; 
8277 

iottiadon potential 4 504 
natural ocairmux 2 95 


Barnes, T. dug]] 
Barnett, M. A. F. 7 254 
Barnett. S. J. A 507 
Banwtt. William 7 197 
Barnett method; 

emetem-m 

Barochore: population dmet 
saU0499 
Barociinic (iekt 2 102 


organometallic compound / Barometer 2 102*; 10 581 


9402 

principal compounds 2 96 
Barium chromate S 105 
llariiiin erowti gInsN 9 350-351 
Barium feldspar 5 207 
Barium ferrite 2 650 
Barium flint glass 9 350 351 
Barium fluoride 2 90 
Barium sulfate 13 254 
Barium tllanatc 2 96-97*; 

5 225 229: IS 653 
compared to Rochelle salt 
297 

fcirociectiics 5 224-22!) 
pciovskice 10 28 
plot of dielectric constant 
vs. tenipeiature6(K}0 
Balk 2 97 98 

Bnik beetle 2 131; 3 278; 14 538 
B.irk gnawing beetle 3 277 
Bark louse 1 1 70 
Bulker inelhod; cryslallogtapliy 
3 607-608 

Baikovikile in thchilite rock 
1.3 r»4H 

Bai khaasen cffe< ( 2 98*. 5 233 
magneli/ation8 51 
Barkla. Charles 1 d&3: 14 567 
nail<7 2 98 101*; 5 182 183. 

10 374 

.4iival S 183 
cultural practices 2 99 
desLripiioii2 98 
diseases 2 99*100 
as food 5 373 
Foirest 5 183 
Kieja 5 183 
genetirs 2 98 
Hanna 5 183 
Heine 5 183 
l.ibcrty 5 183 
malting 2 100 
origin 2 98 
pearl 2 100 
{lot 2 100 
varieties 2 99 
Barley stripe 2 99 
Bailey stripe mosaic virus 
14 32Bo 

Barlow, W. H.S596; 13 507 
Bam (structure) 1 140 
Barn (unit) 2 lOi 
Barn owl ft 460; IS 185 
Barn swallow 13 332 
Barnacle 1 51-52, 562; 2 101- 
102*: 3 145: 7 455; 13 609 
Barnard, E. £. 7 824; 6 154 


liquid-ecdumn gage 2 I02 
meteoroic^ical 2 102 
Barometric density formula 
2 280 

Barometric height units 1 156 
Runmictric leveling IS 326 
Barometric pressure see Air 
picviiirc': Atmospheric piw 
surc 

Baron (herbicide) 6423 
Banniia brevicomis 7 470 
Baiophilic species 4 41 
Baroque pcail 9 807 
Barot MouniainsS 118 
Barotropic field 2 102-103 
Barracuda 2 103 
Barrandc, Joachim 12 32? 
Barred owl 9 460 
Rai led spiral galaxy 6 6 
Bariel 8 188 

electroplating of metals 
4 5.33 

fiatrel distortion 1 7 
B.irrcll,J.4l02 * 
Rarremaiii siihsiage 3 .543 
Bartcn Lands 9 143 144 
Barretter 2 103 

Barrier, fission see Fission, nu 
clear 

Bartier beaches 12 302 
Bairicr-giid stoiagr tube 
13 160 

Batriei lake 7 367 
Barrier layer (semiconductors) 
12 16!) 

Barrier-layer cell photometer 
10171 

Barrier-layer rectifier 12 173 
Barrier range 1 671 
Bariici rc'cf 2 10.1 
Barrow, G 8 299 
Barrow Canyon 9 167 
Barrow (hog) 6 460 
Bart reaction 4 106 

organoarscnic cximpound 
9401 

Bartholin’s gland 14 256 
Bartle Frferc Mountain 1 671 
Bartonella II 567 
Bartonella bacHUformis 2 532; 
11567 

Dartoncllaceae 11 .567 
Barycentric calculus 2 104-105 
coordinates 2 104-105 
theorems 2 104 
Barye 8 441 
Barylambda 9 537 
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2 105’; « 247.248 
aniMTvatioii 2 105; 18 364 
elementary nartidc 4 542a- 
544 

lUivia tee Barite 
IljrvlfS see Barite 
tell 9 276 

n.iv.i| roll caicinoma 0 320-321 
f^anglia 8 615 

Ba^ai metabolic rate IS 591 
dinical pathology 3 192- 
202 

12 354 

Basalt 2 Ifl5-106*; 4 384; 7 16; 
a 500 591 
c<iin|)Osition 2 105 
romprcMive strcnglli 4 613 
ritKKl 14 350 
formation 2 105 
occuircncc2 iW 
plateau 14 350 
finm tuihcrtm ftima) 

13 412-413 
Ii‘\liirc2 105 

BjMliiKtrpMry II 590 
Hasallic l.iva7 42l 
Has.ll til IiMi! 7 428 
Bisanilc 7 16, 514 
Ban (tie hriilgo 2 334 
B.IW-. rhcmiral 1 39-42*; 2 106. 
6 570 

\(’<* tihn Acid aiul basr. 

riiliirs iiiuU'i s|M’Ci(K 
rheniirals 

lng.iJithinif 7 575-576 
U.isi . in.iihciit.itir.il geoineri k 
12 473 

logaiilhmir 7 576 
H.ISI' box* tin plating 4 531 
K.iv.‘-i(‘nler<'(i moninUnir crys 
i.il littiii 3 591-.595 
n.iM' cciiiercd orthiiihombic 
tivst.il lallire 3 594-595 
lUsc dctonating (BD) fu/e 
I 540 

Base CXI hangc 14 611 
Base level 5 859 
Base line: surveying IS 824 
Bas(4laccac 2643 
Basement complex (rock) 2 106- 
107 

B-SM'iiieiit membrane 5 41 

Basement rock 2 106-107 

Basement waterproofing S 482 

Basic blue 9 4 304 

Basie blue 26 4 SOS 

Basic live 4 307, SlOo 

Bdwc grecu 4 4 802 

Basic motion time study 14 555 

Basic open-ltearth pro«si IS 95 

Basic orange 2 4 300 

Basic rei! 2 4 304 

B«tMC red 9 4 302 

Bawc red 12 4 304 

Bairfc rocks II 590 

Basic salt 12 16 


Basic violet 10 4 303 
Basic yellow 2 4 302 
Bttsicladia S 82. 152 
Basidiobolus 10 200 
Basidiocarps 8 660 
Basidiolichenes 2 107*; 7 49-i 
Basidiomycetes 2 107*: 5 561; 

7 494; 12 461; 14 528 
Hetci obasiclioniya'lidac 

6427 j 

Homobasidiomycctidac j 
6 469 I 

imishroom 8 660 j 

Sporobolomycetaics IS 10 
Basidios|x»res 2 107; 6 427; 

II 654 

Basidium 2 107 
Basil 12 612 

Uasilai membiane 4 323; 6 353; 
10 124 

Basilar |}apiUa 4 322 
BauVarchia archiftpus 2 381 
Basiliseus IS 23 
Basin 2 107 

Aqiialainc IS 409 
caldera 10 84 
cirque 3 144 
dosed 6 568 

cxmI ftatboniferoub) 2 470 
171 

III liesi’K auMs 4 7 1-77 
Great Basin 8 618 
intrucr.itoiiic6 171 
lake 7 386-389 
playa 10 415 
liver II 581 

sodimcntJiy set’ Scdiiueu 
taiy basin 
syndiiic IS 373 
Wyoming Basin H 618 
Basin and range province 

8 618; 9 160; 10 201-265 
Basin aira: major livers 11 582 
Basin inigatUiii 7 270 
Basin-luargin evaporiics 5 128 
BaM|NKUtc 3 561 
Baskcrvilic, John 14 171 
Basket nsties 9 313 

Basket star IS 53 
Basking sbaik 12 243; 13 20 
Basommatopbora 6 77 
Basophil 2 263; 6 396 
Bass 2 107 
Bass Stiait 7 56. 59 
Basvaritriitii.<tutU5 3 148 
B.issi, Agostino 7 122// 

Basslcr, R. 2 355: 3 16, 579. 61 1 . 

645: 6 300; 14 80 
Bassoon 8 665-656 
Basswood 2 108-109 
Basswood lace bug 6 405 
Bast fiber 5 249-250; 12 79 ' 

Bastite4616; 12 197 
Bastnaiite2654: 11 342 
Bat 2 109*: 8 63 
Bat bug 6 401 


Bat fly 4 212 
Bat tick fly 4 212 
Batch leaching 7 422-423 
Batch melter: direct-arc fur- 
nace 1 502 
Batca 8 477 
Bateman, H. 14 200 
Batesian mimicry II 31-33 
Ihith sponge 4 56; 13 10 
Bathochromic shift: s]>ectro- 
photometric analysis 
12 583 

Hatlmlith 2 lOn*; to 84, 421. 
122 

core areas of mountains 
9411 

gratiilc ty{ic 10 51 
gtanodiorile iy(>c 10 51 
Nevadan intrusions 13 410 
regional oic guides 11 20 
I Sierra Nerada 8618 
Bathonian stage 7 825 
Bathoinithidae I 694 
Bathyretanus werttrupi 3 462 
Bathyninn\ 3 548 
Bathyclenidac 4 39 
Bat//vruma4 41 
Ballivcigidae 11 bl5 
Btit/ivnef/a 13 367 
Bathynella natam2 109 
B.itlivnellacca 2 109 
Svncaiida 13 567 
Baih\nomuA 5 290. 7 283 
BathyfHithrs allnuiita 1 481 
B<itliy|H4aKic fauna 4 39, 40 
Bal>iV|it4agi< /one 4 39 
Bathypliotomctcr 4 40 
Balhyphtfs I 592 
Bath) ptcroidac 4 4I 
BalhvHaph 2 I09 IIO 

saiiiphiig gear 8 ]02/f 
/tathYn////or/ 5 435 
Uathy thermograph 2 110-111*, 
I2II4 

temperature depth li ices 
2111 

Bn/dfi/w 13 397 
BatiUipes nn/nt 6 431 
Batiste 13 537 
Baloidca fossiU2 III 
Baioidea 11 331 
I Ihiiophora i 13 
Batrachoididae2 111 
Batrarhoidifoinu's 2 111*; 9 442 
Bdtrachosauria 3 515 
liatrachoseps altenuatw 12 7 
Batten plates: col'iiiin 3 304 
Battening: textile IS 535 
Battery (electric) 2 11 1-112 
applications 2111 
Kdiaon battery 4 412 
fuel cell 5 550 '^52 
life 2 112 

nmreury see Mercury bat- 
tery 

nuclear 9 176-178 


Battery (electric)— 

power su|^y. dectremic 
10561 

primary see Primary lot- 
tery 

ratings 2 112 
iellabillty21l2 
rtserve battery II 485-487 
sire 2 112 

solar see Solar buttery 
storage see Storage battery 
see also Dry cell; Wet cell 
Battery charging IS 158 
generators 4 224 
Batteiy grid alloys 7 426 
Battleship 12 262 
BatlM />/iilenor7 470: 11 32 
Batuecas.T. 1 698 
Baud/it aide: teletypewriter 
13 453-454 
Bauhin. C. ID 378 
Bttuhinia 3 186 

Baum4 liydiometcr scale 6 562 
Bauuniichus 3 553 
Bauxite 1 290. 2 112-113*; 8 277 
commercial 2115 
Idlciite 7 406d. 407 
ptiKluctioii 2 113 
pioces^ing I 291 
refinctory II 409 
Bavarian Alps 5 117 
Baveno law: feldspar 5 207 
Baxter Basin |xk)I 9 6 
Bay (oceanography) i 79 
* fioril 5 277 
Hay (spicel 12 612 
Bay of Bengal 9 271 
Bay of Fiiiidy 13 636; U 399 
Itav sediments 8 1 32- 1 33 
Bayberry 8 683 
Bayer. J. 3 412 

Bayer piocess* alumina extrac- 
tion I 290 

Hayes’ iiieiliiMl. statistics IS 71 
llayliss.W.4 171.5B9; 10 211 
Ba/ooka 1 541*; 12 242 
I Bec see Body-centered cubic lat- 
tice 

BCPC 6 421 

Bdelloidca 2 113-114*; IJ 633; 
12256 

H<lcllomorpti.i 2 114; 11 560 
BclelltNienit'nini see BdcUomtw- 
pha 

/tdci/05tema II 515 
Bdeltoura Candida 10 413; 14 89 
BDI (landing craft) 7 396 
Beach* aiUflcially formed 
3 242a 
gravel 6 262 

heavy-mineral concentrates 
6 382 

Beach. F. A. 10 36, 127; II 479 
Nach cusps 12 308 
Beacli cydes 12 302-S03 
Beach deposits 12 303 
Beach environmeDt 12 305-306 
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Beacb erosion S 241*242 
groin 6 275 

Beach formation 12 505-804 
Beach grau 5 242a; 4 2926, 295 
Beach pea 4 293 
Beach profile 12 502 
Beach rnidi: longsh<Me move- 
mrat 12 804-505 
seasonal migration 12 S02 
size of sediment 12 503 
sorting 12 304 
source 12 305 
Uiorianite in 18 609 
Beach scarp 12 302 
Beach sediments 12 505 
Beach slopes 9 8 
Beach types 12 301-302 
Beacb worm 12 506 
Beacon, light $ee Mght beacon 
Beaded lizard 6 185: 13 24 | 

Beadle, G. 4 66a 
Beam2114 

cantilew;r 2 439 
concrete see Concrete beam | 
deflection 7 567: IS 203 
clastic siresiics 7 566 
girdtT, plate 6 188 
inelastic stresses 7 566 
lateral buckling 7 567 
loading, transverse 2 IM; 

7 565-568* 

plate, structural 10 407 
stttion modulus 7 566 
shear ttntcr 7 568 
shear flow 7 567 
statically indeterminate 
7 567 

steel and concrete 3 343 
344 

stiffeners 6 189 
types 7 566 

unsymmetrical bending 
7 567 

Beam (ships) 12 269 
Beam antenna see Antenna 
(aerial) 

Beam balantx 2 74 
Beam column 2 114*: 5 308 
interaction formula 2 114 
secant formula 2 114 
Beam-power tube 2 1 14-1 15 
construction 2 115 
airrent-volta}p! character- 
JsUo2115 
Beam relay 1 1 442 
Bmim-rider guidance system 
6 287.290:8 516 
Beam-iplitting camera 2 430 
Beamhouse 7 445 
Beams, J. W.7SS8 
Beams, atomic see Atomic 
beams 

Bcamwidth: radar II 202 
Bean 2 115-118 
culture 2 116 
diseases 2 117-118 
field 8 182 


Beaii>-nmt. 

production statlstia 2 116 
types 2 115 
utilization 2 117 
Bean clam 12 306 
Bean mosaic 2 1 18 
Bean thmber I ISO 
Bean thrips IS 628 
Bean weevil 3 278, 287 
Bear 2 118 

dental formula 4 66 
gestation period 6 182 
Bear Driver 2 290; 3 412 413 
Beard lichen 7 449 
Bearden. J. A. 1651; 14 590 
Bearing, antifriction 2 1 18-126 
Babbitt metals 1 258; 2 119 
ball set Ball bearing 
bath lubrication 2 121 
bushing 2 376 
cast-iitm2 119 
drop-feed oilers 2 121 
fluid-film hydrodynamic 
bearings 2 122 
fhild-film hydrostatic 
bearings 2 122 
foT(»d-foed lubrication 
2121 

gas-hibricated 2 122 
lubricants 2 120: 7 601 -606 
materials 2 119 
mean bearing pressures 
2121 

noise control 9 125 
oil rings 2 121 
porous metal 2 120 
roller see Roller l>cariiig 
rubber! 119 
waste-packed 2 121 
wick and felt feeders 2 121 
wooden 2 119 
Bearing (navigation) 9 1 1 
Bearing alloys 1 258 
lead 7 427 
tin 13 650 

Bearing (tower (soil) 12 458 
Beat 2 126; 8 661-662* 

Beat ficquency 2 126 
Beat-frequency oscillator see 
Heterodyne oscillator 
Beattie, J. A. 14 21 
Bealtie-Bridgeman equation 
2126-127 
fur gases 18 568 
Beaufort scale 14 493, 496 
Beaufort Sea 1 525; 9 166, 271 
Beaufort series 10 25 
de Beaumont, J. 11 467 
Bcautyberry 14 132 
Beatmerta 8 569 

Beanverta bassiana 7 122d, 122e 
Beauwrin bassiana vat. globulin 
frra 7 122d 

Beaver 2 127*: 12 80d: 14 496 
(tental formula 4 66 
Beaver-parasite beetle 8 276 


fieche-dc-mcr 8 465 
Beck,D.£.7473 
Beck: dyeing 4 311 
Bccke, F. 8 299 
Becker blood group 2 269 
vonBeckh.H. 12540 
Beckman aspirator-burner 
5 294 

Beckmann rearrangement 3 640 
lactam and lactim 7 377 
oxime 9 468 

Beckmann thermometer 2 420 
Becquerel, (Antoine) Henri 
3 47; II 273; 14 210a 
Becquerel, E. 11 317 
Bedbug 2 127*. 362:8401 
Bed load: longshore transport 
12 304 

Bedded dicrt 3 57 
Bedding platim: cave 2 571 
in shales 4 94 
stylolilcs IS 208 
fiedspting antenna: radar 
11203 

Bee and beekeeping 2 127-129 
colony reproduction 2 129 
drones 2 128 

female <^ste determina- 
tion 2 I2B 

food of honeybees 2 128 
honey 2 129 i 

honeybee colony 2 128 | 

honeybee comb 2 1 29 I 

queen bee 2 128 
swarming 2 129 
worker Itecs 2 128 
Bcc bird 7 361 
Bee bread 12 405 * 

Bee eater 3 473 
Bee fly 4 212; 5 362 
Bee louse 4 212 
Bee martin 7 361 
Bee moth 7 472 
Bee-lrec linden 2 108 
Beech 2 129-130 
Beef marrow 5 189 
Beef tallow 5 189 
Becfwuod 2 545 
Beehive 2 436 
Beehive ovens 3 270 
Beekeeping 2 127-129 
Deer 8 80-81 
dcBeer, G. 1511 
Bttr's law I 12-13; 2 594a 
spcctrophouiinetric analy- 
sis 12581 

Beeswax 2 128; 7 529 
Indian 14 443 
ordinary 14 443 
Beet 2 ISO*. 184; 14 305 
Beet, sugar see Sugar beet 
Beet sugar 2 451: 13 236,238 
Beetle 2 130-131 

see also entries under spe- ; 
dfic names 
Bc^rtid:. 12 146 


Beggfafoa 2 29, 63, 181; 10 64; 
12 65 

Beggiatoa alba 2 131 
Beggiatoaceae 2 131 
Beggiatoales 2 131-132 
Acliromatiaceae 2 132 
Beggiatoaceae 2 ISI 
l4;ucmrichaceae2 132 
Sctiizomycetes 12 65-66 
taxonomy 2 11 
Vitreoscillacea 2 182 
Begonia 5 37, 39; 8 241 
Behaim, Martin 6 214 
Behavior: abnormal see Abnor- 
mal behavior 
aggression ] 112 
consistencies 18 30-31 
display 12 398 
ecology 4 401 
cmotimi 4 583-586 
hoarding 6 459 
human 4 401 

instinctive see Instinctive 
behavior 
motivation 8 602 
pn^iem solving 10 633-636 
psychology, physiological 
and experimental 11 75 
reproductive see Reproduc- 
tive beiuivior 

reticular formation (brain) 
11535 

st'xual see S(‘xual behKvioi 
sorial atiitnaU 12 395-404 
see also Behavior, ontogeii) 
of 

Beiiavior, ontogeny of 2 132 
148 

approiiches to study of ex- 
perience 2 142-143 
behavioral parameters 
2153 

constitutional and environ- 
mental Interactitm 2 132 
cretinism 3 546 
critical period 2 133 
development In birds 
2 138-139 

deveic^ment in mammalH 
2139 

developmental stages 2 135- 
137, 144-148 

developmental stages in 
man 2 140-142 
effect of experience in 
mammals 2 142-148 
effect of restricting experi- 
ence 2 145-144 
Instinctive behavior 7 146 
physiological development 
2138-142 

Behavior and heredity 2 148* 
157 

alcohol consumption 2 156 
brain anatomy and phTsi* 
dogy2158 
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Behavior and hCTedity-~cofii. ! 
dominance or aggreulon in ' 
mice 8 154-155 | 

effect ot soctatiaohUon 

2155 

emotion 2 153 
endocrine lystems 2 157 
exploratory motivation 
2152 

food motivation 2 152 
};eiictic differences 2 148 
(>ei)olype 2 155*156 
Heron study 2 151-152 
instinctive beliavior 7 146 
learning 2 149-152 
links between genes and 
behavior 2 156 
locomotor activity 2 152 
MrGlll selection program 
2152 

motivation 2 152-153 
orientation response 2 156 
sexual behavior 2 155 
social behavior 2 153-155 
Mirial behavior of dogs 
2153-154 

sound-induced seizures 

2156 

'I i\on study 2 1 19 151 
Ik'luvioi stiatcgy game theory 
6 26 

dcliaMinal j^ychophysics 2 157- 
IVi 

i-saiiiple 2 15H 
fundamental measures 
2 157 

significuncr2 158 
Ik heiiir acid 2 474 
Ikliien.O 9 534 
Iiii)ninfk.i\f.\V.2 67 
/IWferoirAiVi I 703; 12 460 
Hfiibv puMes$3634 
Brp-I 2 159: 18 374 
Brl 2 159 

fitlrinnitry 2 159; 4 108 
Bcloiiuioiclca 2 159*; S 275; 

4 107 

Ophalopuda 2 645 
iMemnoleuthis syrica 2 159 
HHgian process: zinc 14 614 
Belgian retort 11 122 
Belgian sUllion6489 
Bclimiratta 14 563 
BeU2 iri9160*; 8665-667 
Bell, Alexander Graham 4 454; 

8542: 13 429.445 
BUI. Sir Charles 7 349 
IS 244 
fifll.R. A. 11599 
Bell casting 2 160 
Bell metal 2 159 
Bril type pressure gage 10 581 

Belladonna 1 664: 2 160 - 161 * 
alkaloid 1 248 
BcUatrix 9 407: 18 41 
B«ffe/onfia2428 


Bellerophonucea 6 75, 76 
Bellows-etement pressure gage 
10582 

llelon. P.1422 
Belonl formes 2 161*; 9 442 
Btlonolttimus 9 603 
Beionolatmtis gracilii 9 603 
Behstoma 6 404 
Relostomatidae 6 401 
water bug 14 391 
Iletoussov, V, V. 13 417 
ficlt conveyor 2 365 
Belt drive2 I6I-162 
belt materials 2 161 
belt shapes 2 161 
crossed drive 2 162 
open drive 2 162 
pulley 11 91-93 
quarter-turn 2 162 
speed ratio 2 161 
V-belt 14 284-285 
Belted coastal plains 3 244-245 
BeUian System 9 521 
Beltrami. K 6 1.55 
Belyayev, P. 1. 12 540 
Bemidonc 9 4 
Ben oil 9 539 
Benactyzine 14 16 
Benadryl 1 474 

Bence-Joncs protein .8 192-202 
mcubolic disorders 8 257 
urinalysis 14 219 
Bench, mining 8 472 
Bench-border irrigation 7 270 
Bench mark IS 325 
Bench plane 14 .543 
Bench terraces (agiiciillural) 

1.8 498 

Benday fdates 10 610 611 
Bendell, V. 10 186 
Bending 7 565-.56r) 

bending moment diagram 
7 566 

centroid 2 641 
forging 5 470 
sheet metal 1 2 249-250 
Bending moment 2 162-163*; 

4 420 

Rendix-Weiss joint 14 207 
Benechea I 39; 2 19 

Achromobactcraccac 1 39 
I Benedenia girellae 14 78 
Rcneficiation of ore 8 276-278; 
9 389-391 

Bcncsi. H. A. 12 486 
Bengal tl^r 18 640 
Benguela Current 1 6%: 9 249 
Beni River 12 529 
Benign myalgic cncephalomye- 
lids 9 79 

Benioff linear strain seismo- 
graph 12149 

Bentoff vertical seismometer 
12 148 
Benito 9 18 
Beni»tt,W. 10 233 


Bennettiules 2 163*: 8 639. 640; 
6 300: 10 340 

Benninghoffs lines; bone 2 284 
Bent-tube boiler 14 412 
BeniHenphausia 4 40 
Benlhesieymus 4 26 
Benthic community 8 108 
Benthic fauna 4 40 
Benthic plant production 
12119 

Benthic zone 6 14 
Benthonic animals: Black Sea 
2 251 

Bryo/oa fossils 2 356 
Foraminifera S 4S0 
Henthopectm pentaeanthus 
9170 

Benthos 5 528, 535; 7 519 
sampling deviu's 8 Ifl2r 
Brnlhosaurus 4 il 
Bentley, W. A. 12 591 
Bentonite 2 163-164*; 3 160, 162 
in black shale 2 254 
circulating fluid, drilling 
9 291-292 
occuiieii<e2 163 
»iigin2 163 
uses 2 163 
Btmuc Rivci 1 108 
Ben/al chloride 3 76 
Ben/aklehydc I 228; 2 35, 164* 
Ren/amide 1 30.3 
Beii/a/idc 11 118 
Benzedrine 2 164*: 3 76 
Benzene 2 164-165*; 6 534; 

10 48 

clicmical binding 3 25 
coal chemical 3 235 
gamina-lMMizcncliexaclihi 
ride 7 140 

isomerism, molecular 7 277 
petrochemical 10 43 
piO|)erdcs2 164 
resonance (molecular stnic- 
tuie) II 502 
solvent 12 496 
uses 2 164 

Benzene hexachloride 2 165; 

3 7.5; 8 518 

Benzenedicarimxviic acids 
pliihalii acid 10 197-198 
Bonzene^utfonatc process 10 112 
b-zazenesulfonyl chloride I 305 
Benzidine 2 165 
I biphenyl 2 247 
I Benzidine yellow 10 224 
I Benzil 9 543 

I Benzimidazole 1 793: 2 452: 

I 14 330 

Benzoate 2 165*; 5 74 
benmic acid 2 165 
Benmcyclopentadiene 7 56 
Benzoflavine 1 51 
Benzoic acid 2 35 ,165*, 475; 
10114 

benzoate 2 105 
food preservation 5 426 


Benzoin condeniatfoa: aldehyde 
1230 

condeination zeacdon 
3375 

Benzoin gum 4 358 
Benzol: coal chemical 3 235 
Bcnzoplienone 2 165*; 4 206; 

7 339 

Benzoquinone 11 194 
Bcnzothlazole IS 599-601 
Bcnzothia2oyl-2-oxyacedc 1 125 
Benzotriazole 1 703 
Benzotrichloride 3 76 
Benzoxamie 1 70S 
Benzoyl chloride 1 44, 305 
Benzoyl {leroxideS 376 
fienzoyUUon 1 44, 61-62 
Bcnzoylformic add 2 35 
N-Buiizoylglycine 9 461 
Ris(benzoylpyruvato)bcryUate 
(II) ion 3 335 

iV-Benzoylquinolinium oilion 
11 191 

3,4 Benzpyrene 9 324 
Benzyl chloride 3 76 
Benzyl halides 6 327 
I p,p Ben/ylidencbis-jy^rAf-dl- 
mcthylaniline 7 60 
Renzylpenicillin 9 619 
I 6-Benzylsulfamidopenicillanic 
! add 9 619 

Rcnzyltrichlorosilane 12 323 
Bmizyiie2 165-166 
Beranek. L. L. 9 128 
Bcrberine 1 248 
Berheris 11 654 
Berg. L, 9 442-443 
Berg, 0. 11 543 
Berg zee Iceberg 
Bergamo, Alps of 5 117 
Bergamot oil 5 71 
Berger. C. !0 127 
Berger, H. 4 478 
Bergius, F. 2 166 
Bergius process 2 166*; 3 236 
coal chemicals 3 236 
Bcigmann, M. 9 629 
Bergmann, P. 1 1 438 
Bergmann's rule 1 459 
Bergsehrntid 3 144 
Bergstrand, E. 7 502 
Beriberi 2 166*; 13 598 
Bering Sea 2 166-168*; 9 271, 
488 

Bering Strait 9 166 
Rerkelium 2 168*; 4 504. 545; 
1466-67 

Berkslifre swine 13 339 
Berm (b«ch) 12 302-303 
Berm (strip mining) 8 479 
Berman, R. 3 391 
Bermuda firewonn 2 220 
Bermuda grass 2 168*169 
Bermuda High 14 4tt 
Bermuda Rise IS 219 
Bernard. Claude 8 467; t^BOS; 
16210 
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•fmoyi, f; 


Bernayi. P. 7 581 
Bernese Ai(»S 117 
Bernina, Pii5 119 
Bcniina groups 117 
Bernoulli, J. 7 450; 10 630 
Beinoulli numbers 12 194 
Bernoulli trials 10 627 
Bernoulli's equation 2 573; 

5 323:6 539 

Bernoulli's principle: cavitation 
2573 

Bernoulli's problem: probabil* 
ity in physics 10 630-631 
Bernoutli's thcoicm 2 169 
air pn'Nhute f 156 
airctnft ciminr 4 559 
ship propulsion 12 278 
Bernstein, S. 7 403 
Bernstein ticrve model 2 ‘i02 
Bernstein’s theorem 7 403 
Bernif forskAlii 2 169 
Bcroula 2 169*; 3 608 
Berre. Btaiig dc 5 115 
Bernasi.in substage 3 543 
Berrilt. N. ).4 363 
Berry 5 542 

Brrthclot, M. P. K. 5 72; 6 41, 
12 486; 13 559 
Bcrthicr. P. 2112 
Berttioll^tia 3 187 
BerthoUrtia fxccl\a 2 321 
Berthollide com})oumls see 
Nonstoicliiomcttic mm' 
fxiiinds 

Berthon: color film process 
10 167 

Bfrtiettii sludett 12 30 
Bertrand, I> 2 239 
Bertrand. G. 2 239 
Bertrand’s rule I 31 

Aretobartrr suhox\dam 
fermentation 1 31 
Beiyciforines 2 170*: 9 442 
Heisconiorphi 2 17<h 9 442 
Beivl 2 170*. 173-174; 8 277 
bciyinumore2 176 
emerald vaiielv 4 581 
gem 6 98 

Beryllia: refractory II 410 
Berylliosis 2 171 
Beryllium 2 I70-I78; 4 545 
alloys 2 175-176 
analytical techniques 2 173 
in atmospheric dust 11 270 
crystal sirnciiire 3 599 
in deep-sea sediments 
11271 

extraction and mining 
2174 

extractive metallurgy 
8277 

fabrication 2 177-178 
heat of combustion 8 290 
ioniration potential 4 504 
metallurgy 2 174, 176-178* 
as neutron source 9 64 
nudear properties 2 173 


Beryllfum-conl. 

occurrence 2 170, 178-174 
organomctallic compound 
9 402-403 

physical and chemical 
properties 2 171 
principal compounds 2 173 
production 2 171; 4 467 
in rain water 11 270 
reactftr moth'talor II 355 
toxicology 2 171 
uses 2 174, 178 

IkiylliiimaceiylareionateS 18 
Beryllium alloys 2 175-176 
berylliuin-hase 2 176 
berylliumcop(K;r 2 175 
intcmietallic compounds 
2176 

with tnagnvsiiiin and alu- 
minum 2 176 

with nickel and iron 2 175 
Betyllium copper 3 46^1 
Rerylliiim inet.illiivgy 2 176-178 
Reiyllniiile2 17H 
lk*ryiidac6 4()l 
Bci/elianite 12 163 
n<T/rlius. J. J. I 210; 2 172. 
654; 7 277; 12 163, IS 610. 
654 

Ileskidcs, Eastern 5 118 
Reskidcs. Western 5 1 18 
Bessel. F W 4 381. 7 505; 

8 179 

Ik-Miel e1li]>soid 6 120 
Bessel functions 2 178-IBI 
jpphc<iiions2 178 
definition 2 178 179 
differential equation 4 127 
elementary piopcrties 
2179 

expansions in terms 2 180 
fiincrions rclalt'd to 2 180 
gamma function 6 32 
integi.ilioh 7 171 
Bessel’s differential equation 
2178:4 127 

Bt'sscroer. Sir Henry 13 94; 

14 550 

Bessemer matte: nickel metal 
liiigy 9 98 

Bessemet process 13 94 
Rcsscy. C E. 10 34,5 
Best, C. H. 7 163.9 533 
BF.l' isolltcrm I 80-81 
Bela 14 305 

Beta-cell; metabolic disorders 
8 262 

pancreas95SI 
Bctadccay 11 284*; 13 362 
delayed neutrons 9 R5-H6 
Fermi theory 11 285-286 
inverse 9 83 
neutrinos 9 83; 11 284- 
285 

nuclear structure 9 2025- 
203 

parity 9 565-567 


Beta decay— coni. 

Sargent diagrams 11 284- 
285 

selmlion rules 12 162 
Beta function 2 181*; 6 33 
see also Bessel functions 
Beta partidesce Bela rays 
R(*Ui quart/ 6 127 
Beta rays 1 691; 2 I8I 183*: 

7 251. 252 

beta-ray spectrometers 
2 182-183 
detection 2 182 
interaction with matter 
2181-182 

nuclear ladiation (biology) 
9 197-198 

iiiitleav s|N*cira 9 202f< 
ladiation damage (inani 
male materials) 11 223- 
225 

radio.}c(ivc fallout 11 266 
ladioactiviiy 11 284-286 
spectroscopy 2 1 82- 1 83, 553 
Beta rhythms: clcctiocncephal- 
ograpiiy 4 478 
Beta taxonomy 1 423 
6cmvufg<it»2 130; 11621; 

13 240; 14 .305 

Betatron 2 183: 9 573. 581-582 
frequency 9 575 
oscillations 9 575 
ladiogiapiiv II 303 
lelalivistic eU'cliodyicinuLs 
11430 

\-ray tul>c 14 589 
Betel nut 2 183 
Betel ik'p|kt2 183 f 
Belrlgciisc 2 183', IS 11. .302 
Belhanvfthyllum 3 261 
Bclhe. n. A. 4 .5.53 
Dethvlid wasp 12 405 
Bethyhdac 6 .574 
llrttrrtoii-Kroll prcKCSS 2 249 
Betterton pr(KC» 7 433 
Belli iiumbeis 5 251; 8 176 
Belts pioceduTC 7 433 
ttelHla 3 IK8: 4 2925 
Belula aUeghaniemis 2 247 
Beluia fenta 2 247 
Betula nigra 2 247, 248 
Belula pafryrifera 2 247; 10 12, 
116 

Belula pendula 2 248 
Belula pubescem 2 248 
Bctulaccac 2 217; 5 178. 332 
BciuUii 14 112 
Bet/ cells 8 615 
Sevan, E. J. 9 243 
Bcvairoii 9 579-580 
Bevel gear 6 84 
spiral 6 85 
straight 6 84 
Zerol 6 85 

Bevel-gear differential 1 369 
Bevcrtoii, R.J. H. 12121 


Beyrich, E. 5 31; 9 312; 13 523 
Beyriehia 9 510 
Beyrichia tuberculata9BU 
Bcyrichlacea 9 510 
Deyrichiidae 9 510 
gammaBHC7l40 
Bias (electron tube) 2 183-184 
contact bias 2 184 
grid-leak bias 2 164 
Bias (transistor) 1 348-.349, 2 
J84-I85* 

a>]lector-to-base bias 
2 185 

fixed-bias ciiciiit 2 184 185 
self-bias 2 185 
Biaxial crystal 3 591-592 
Bia/i process: nitration 9 104 
Bibionidae 4 212 
llHiliographies 7 542c 542d 
Bi(&:lM)iiatc 2 468 
Bichir 10 490; 12 48 
Bichromate see Dichroniate 
Biconcave lens 7 452* 

Biconical antenna see Antenna 
(aerial) 

Bu osoeca 1 1 45 
Bicrtsoccidac 11 45 
Bicycio 14 4.01 decane J 242 
ting isomerism 7 280 
Bicycio (2.2. 1 J 2J& iM'ptadietie 
137 

Bicydohexyl 6534 
Bicycio (4.2,0) 2.4.7-octairicne 
3 640 * 

Bitlder's canal 11 471 
Biddci's organ II 464 
Biddulphin chinmsis 8 12K 
Ridentale ttgniid .3 17 
Bieiiid.d plants 2 185 
Bienville soviH'aiis 5 IBS 
Bierman, I,. F. 3 313-314. 502 
Hiesho.sch, lake 5 115 
Bifltioride ion 6 .548 
Big Ben 3 20.5 
Big Blue (Peimian) 9 512 
Big Dipper 3 41 1:8 589: I4 23:> 
Big-eaied tut 2 109 
Big Four group (asteroids) 

1 696-697 

Big game mammals 14 490 
Big-headed fly 4 212 
Big Horn River 9 157 
Big Spring (Missouri) IS 18 
Bigdow, H. 9 266 
Bigeminal body 9 46 
Bighorn Basin 9 157 
Bighorn Mountains 9 157 
Bighorn Range 8 617 
Bignonia 14 132 
Bignoniaccae 14 132 
Bilior (Bihar) 5 11B 
Bijvoct, J. M. 18 126; 14 570 
Bikini Atoll 1 647; U 389 
Bilabial 10 121 
Bilateral cleavage 7 280 
Bilateral laplaoe transform 
7 165.403 



Biolosical produdlvny 45 


Bilateral network IS 304-305 
Bilaicria 1 420: * I84>; 5 105 
Bile 5 204: 7 551 

bilirubins 186 

s)xiem 4 153, 171 
Bi(eacid2)851«6»: 13 159 
B,le piginciit 3 79; 4 171 
KiU wll 4 171 
JlilRi' Kwl 12 275 
titihitita 12 389 
U»liaiyalwMa7 565 
RilitiM ciirliosis? 562-563 

Bjlijiya»l«c614 

13 8 

HilimMr transformation: qua- 
tcinionsll 186 
ltiliiubin2I8C*.266;S 197; 

13 8 

iliRrslivosystrm 4 171 
ia«naice7‘ 502-303 
H-iivmliu 2 1B6; 4 171; IS 8 
Killot spill lens 7 186 
itiilinRhtUn. K. K 7 H5 

tolotadofmis 11 bO 
D.isit-d 13 336 

pUlc 10602, 616 
Oimoleciilsii uMctioti 7 357 
Biinoipii striiciiiio inicio- 
plioiir> 8 361 

iI.r-Kinjplithaleiic) 8.8' dirar- 
iMiwIu arid 4 107 
lltiuiv :iHo\N I 260 265*: 2 339 
Bin.iu ((mU‘s4 176 

3 518 519 
Bin.o V diRit 2 250 
Kiiut\ hsMoti 2 23. II 418 
8iii.ii^ io^u functions 7 582 
’•hlM 

Uiiian inriiioiy clt'inoiitB 3 571 
Kinan iniMures 4 247 
Hin.m inimbri svstcin 2 IHti*. 

9 221 223 

«fni Number svstenis 
8iiuivstais2 186 191 

<.otn|M>iieiU di iiit’iisions 
2 IH9 

distinRiiishing tcalnrcs 
2 1S6 187 
disnibiuiun 2 190 
t'clipsinff binaries 2 188 
inrurinatiun obtained from 
2 189-190 

internal (imposition 2 189 
190 

light curves 2 188-189 
masses 2 189 

multiple systems 2 190-191 
opiirjl binaries 2 186 

origin 2 191:3 507 
parallax 9 546 
radlal-vidodty studies 
1616-617 

spectroscopic binaries 
2 187-188, 189 
stellar evolution 2 190 
visual biniTles 2 186-187 


Binary vapor cyde 14 273-274 
Binaural liearing 6 551-352; 
13 128 

Binaural hearing aid 6 3560- 
357 

Binaural pitch 10 244 
Binaural sound 2 191 
Binaural sound system 2 191*. 

8 40-41; 12 521-522 
Binder paint 9 493 
Binding, chemical see Ciicmicai 
binding 

Binding energy (giavi rational) 

3 504 

Binding cnergv (nudeai) 2 191- 
192*; 9 205 
ground slate 6 276 
neutron 0 84 
parking fiactidti 9 489 
Binding o|>eraUons: book 
manufactuic 2 287 
Bindschcdict's green 4 304 
Binct. Alfred? 178 
Bingham body 13 418 
Iliiiucular vision \et; Vision 
Binoculars 2 192‘; 9 336, 

10 624 

Binod,d seiche 12 I-tUb 
Binomiai coefficient 6 32; 

10 630 

Binomial distribution 4 257 
Binomial noinoiulatine f/ool- I 
og>)14G2G I 

Binomial series 12 191 
Binonii.d ilieoiem 2 192-193 
Bioassay 2 193-I9H*; 10 97 

aininoacid 1 .310. 2 195 1% 
aininal assay 2 198 
antibiotic assay 2 196 
bioclieinistiv 2 199 
biologicals 2 218 
chloi left at X line 3 83-81 
disinfectant slandnidi/a- 
linn 2 196-198 
rf f(^clivc dose 50 4 1 1 3 
industrial niicrotnology 
7 8.5 

infective dose 50 7 !)6 
tniLTiMiigaiiism assas 2 193 
198 

nystatin 9 236 
})enicillin 9 620 
pharmaceuticals testing 
1094 

pharmacology 10.97 
principles 2 193 
»Utistia2 108 
techniques 2 198 
vitamin assay 2 193-195 
Biochemital circulation 12 109- 
110 

Biochemical cyde 12 109 « 

Biochemical genetics 6 507-.509 
examples 6 507-508 
implication 6 508 
synthesis of nonenzymatic 
proteins 6 508-509 


Biochemical mutation 2 20, 27 1 
Biochemical oxygen demand 
(BOD) 12 209, 224 
BicKhemical pharmacology 

10 97 

Ri(N.hemistry 2 l!t8-200 
amino acids 1 307-319 
calcium metabolism 2 400 
tarbohydraic metabolism 
2 458-461 

C4rb<diydr.ttes 2 4.50 4.58 
coen^yme3 264 ! 

en/yme 5 19-26 
enzyme inhibition 5 29 
estrogen 5 77 
gniud 6 235 
hemoglobin 6 410 
histamine 6 1.57 
lioimonc 6 479 
hy.iIuroindasc 6 522 
hy}>oplivsis 6 596-597 ' 

I isoiofic 2 200 

Krebs < ycle 7 869 
lipid 7 52!) 

iiict.iboltsPi 8 26.3-261 
inetluMls 2 199 
milri(ion9 23.5 
oiicoing\ 9 818 326 
piofcss(‘8 2 199 
pnneiii 1 1 .3.3 39 
taduiiiin 11 215-218 
S|K‘riali/ed tissue 12 .563 
567 

substances 2 199 
li.insaiuinatioii 14 17 
vitamin 14 339 
Hindiioine 4 362 

Ophiuioide.i 9 .343 
Hiodim.ile (eiiMioinnenij 
5 13 

Uiocliii).ilologv 2 200-202 
.lerosol 2 200-201 
plu>to(hernical 2 200 
statistical 2 202 

I tcnqH'iauiTe-huniidity in- 
dex 13 491 
thermal 2 201-202 
DicHiH'iiosis' climax corninunit) 
3 182-186 

Bioco-soecidae 11 45 
BiiMvcIc .3 325-327 
Biocyliii 2 245: 7 638 
Itimlvnaiiiics 12 537-538/1 
space biohigv 12 537-538ri 
Bioelectric generator: mecha- 
norca*pU)is 8 198 
Bioelectric model 2 202-204 
:ulive ion li.nsporl 2 203- 
204 

Bernstein nerve model 
2 202 

Hodekin Huxley mtxlcl 
2 204 

membrane models 2 204 
neun>n model 2 202-203 
physical models 2 203 
Bioelectric phenomena 2 238 


Bioelectric point predpiution: 

protein isoialitm 11 36 
Biofacies 5 175; 6 141 
balhyal9512 
neritic9 513 
Biogenic carbon 8 139 
Biogenic limestones 12 1S5 
Biogenic sediments 8 1.83 
Biugcochcmica! cycles, ecology 
4 397-398 

Bi<^*eochemicai cycles of ele- 
ments 2 243-244; 5 13 
Biugeochcmical prospecting 
2 242 

Biugeochcmical surveys 6 117- 
118 

BiogcHM licmi.stry: ecosystem 
4 404 

Biogeogiapliy 2 204-207 
atiiin.d 2 205 206 
huiii.in 2 206 
plant 2 204-20.5 
Bioheini 2 207 

limestone 7 516 
|>etToIciim trap 10 64 
Biolieiiual limestone 7 516 
Bedogical assiiy 2^K> 

Biologual (lotk sre Periodicity 
in uigaiiisiiis 

Biological ctfecis of electro- 
magnetic waves see Radiation 
biology 

Biological effects of sound 
waves 2 207-212 

aconslic velocity 2 200 
biological applications 
2208 

/>n central nervous system 
2211 

sound wave {urameters 
2 207-208 

sfiecific acoii-siic impedance 
I 2 209 

(lUiasoiiic absorption co- 
efficient 2 210 
use in medical diagnosis 
2 209 

Biological macromolccules 
11219 

Biologicdi oxidation 2 213- 
215*: 4 207 

bacterial metabolism 2 28 
biochcraistiy 2 199 
energy 2 213 

energy and phosphoryla- 
tion 2 214 
methods 2 214 
respiratory enzymes 23114 
Biological productivity 2 215- 
216 

circulation of matter 2 215 
deqi'Sca fauna 4 39 
efficiency 2 215 
energy and matter In eco- 
system 2 215 
energy pathway 2 tih 
fresh water 2 216 
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BK)]Qgfail ftroductlTicf^-cont. 

kndJim 

marine bMa^ical sampling j 
» I 02 -t 0 Sd 

measuTvmcnt 9216: 12 IW- 1 
120 I 

insea 12118122 I 


f. jfli*oiiit22M,225*;W235 

I coFSittonitv (Gasification 

j ioogeiigrapby U 6Z1 j 
I Biomcchania see Human engi- j 
neerlng / 

Biomrdidm* 12 5S8a j 

Biometeorology 2 200 


BioioKi'cal products ,iee Biologi Dininctrid 2 223-2S2 


caU 

BioU^cat research; niuleat 
radiation iim: 9 i9N*J99 
Bioilogicat specificity 2 216-217 
biok^icals 2 217 
gene action 6 )06*t07 
Btologicafs 1 472; 2 217-2I!> 
active immunity pioduc- 
ti<m2216 

blood derivatives 2 219 
diagnostic agents 2 219 
gangrene, gas 6 38 
immune senim 2 217 
multiple immuniration 
2 219 j 

rabies II 197 

toxoids 2 218-219 | 

vaccination 14 239 i 

vaccines 2 2lfl-!!l9 ' 

veterinary use 2 219 | 

Biology 2 219-220. 232; 4 17 I 
botany 2 306 | 

information theory 7 102 > 
micmmctcontlogy 8 .331 
zoology 14 627 I 

see specific articles on vari- 
ous as{>ects of biohigy 
Bioluminescence 1 456; 2 220 
222*: 4 40 
bacterial 2 25 
biocliemiNtiy 2 221-222 
cbemiliiminesience 3 46 
Ckdeopiera 9 281 
Dibranrhla 4 108 
cvululion 2 222 
fireHy 5 282 

kinds of organisms 2 220 
{XMsibIc lolc in behavior 
2 220-221 

.Sehistostcgiales 12 64 
Biomass 2 222-22.3*; 12 572; 

13 504 

Black Sea 2 251-252 
community 3 324-325 
ecological systems, energy 
in 4 388 

energy flow 2 215 
English Channel 12 118 
food chain 5 379^380 
measurement 2 223 
metabolic rate 2 223 
microorganisms in Black 
Sea 2 252 

photosyntheiizing in 
oceans 6 566-567 
pyramid 2 223 
pyramid of numbers 
11 107 


analysis of variance 1 387; 
2 228 

angular transformation 
2 231 

binomial population 2 230 
chi-square test 2 230-231 
correlation 2 229 
data description 2 224-226 
data presentation 2 224-226 
degrees of fimlom 2 224 
frequency curve 2 225 
frequency table 2 224 
learning theories 7 442 
linc.ir regression 2 228-229 
logarithmic transformation 
2231 

maximum likelihtXHl 
methcKi 2 231 
median 2 225-226 
mode 2 225-226 
normal distribution 2 226 
parameter 2 224 


I Biophysica^eont. 
j musde # 637 

open systems, thermody- 
Mmicsof0SS2-33S j 

opiiol microscope S 387 / 

oxinietr}' 9 469-471 I 
phonocardiography 10 121 
physiological 2 232 
physiological action spec- 
tra 10 208-209 
prosthesis 11 26 
piotoplasm 11 47-50 
radiation see Radiation 
biophysia 

radioisotope (biol<^y) 

II 306-307 Bi 


7 erde, ^ 

/ elements tg4Siu 

/ chemial composition of , 

I living matter i llO-sij 
CDncemrauaiu of efement, 
2241 

elements in living matter 
2241 

influence of living matter 
2 239 

isotopes 2 242 
living matter 2 239-240 
trace elements 2 242 
Biostatisllcs see Biometrics 


respiration, external 1 1 509 BiosCreme 2 245 


space bidiogv 12 5365-537 
tliermotherapy IS 5{M> 
x-ray microscope 8 401 
Biophysics, mathematical 
2 233-235 


Bryo/oa fo»ils 2 357 
limestone 7 516 
petroleum trap 1064 
Biosynthetic processes: evdu 
tion 7 498 


cells and cellular aggre- Biot. |. 2247; 3 384 


gates 2 233 

rentra! nervous system 
2234 

conduction in pcriplieral 
nerves 2 233 

cxcitalicm in peripheral 
nerves 2 233 

gcnenil principles 2 234 


PoiMon dislribulion 2 250 Bio|>otentials and cleciropbysj- 


pmbic transformation 
2232 

sampling 2 230 
Student’s l disiiibiiliun 
2227 

test of hypothesis 2 226-227 
transformation (data) 

2 281-232 
variance 2 224 
lliophotometer 14 .341 
Biophysics 2 232 
areas 2 232 

bioelectric mod<*i 2 202 
bin}iotcntials and electro- 
physioltqjiy 2 235 
bone 2 284 

cell (biological), spectral 
analysis of 2 594u-595 
ilichroism (biological tis- 
sue) 4 108a 
elcctnxliagnosis 4 475 
electron tnisenHUxipe 8 372 
fluorescence microscope 
8 382 

historadiography 6 459 
information theory (bio- 
It^ical applications) 
7102 

interference microscope 
8384 

mechanoreceptors 8 196 
micromanipulation 8 351, 
352 

molecular see Molecular 
blophyno 


ology 2 23.5-238 
action potentials 2 297 
analysis 2 235 -237 
bioelcuiic model 2 202-201 
cell structure^ 235-237 
elcctiocaidiography 4 463- 
464 

elcctnxliagnosis 4 475 
electroencephalography 
4 477 

electnimyogram 4 501 
clectniphysiology (heart) 
4528 

electrollierapy 4 541 
cneigy souires 2 235-237 
mathematical biophysics 
2 233 


Bioi-.Savart law 2 246-247 
BioU 8 105, lOG 

benthos oiganisnis 8 106 
climax community $ 182 
186 

niatine 8 105 106 
Biota, Iresh-water 5 526-529 
Biolar lens 7 454 
Biotic components, ecology 
4 389-391 

fiUitic isolation 2 245 
Biotic province 3 325-327; 

14 625 

Biutin 2 53, 24.5-246*: 4 236: 

13 605, 14 340 
bioassay 2 194 
deficiency 2 245 
fond 5 371 

industrial synthesis 2 246 
in nature 2 245 
c|Milon-N-Biotinyi-I.-lysinc 
(hiocytin) 2 245; 7 638 
Biotite 1 490; 2 246*; 8 346 
pleochroic halos 10 417 
Biotite lamprophyre 10 86 


molecular biophysia 8 544 { Biotof*ology 2 235 


motor systems 8 610 
muscle 8 637 
neurophysiology 9 80 
research areas 2 235-237 
resting potential 2 ^5 
resting-potential analysis 
2235 

taste IS 400 

ttchnioil advances 2 235- 
237 

voltage sources 2 235-237 
Biosphere 1 409; 2 238-239* ' 

community classifiaition | 
8 325-327 

ecology 4 390 j 

ecosystem 4 404 

marine microbiology 8 129 


Bipalium keweme 14 89 
Biphenyl 2 247*; 6 535; 9 347 
optiail activity 9 347 
Biphenyl, chlorinated see 
Chlorinated biphenyl 
Btphoiphine 10 135 
BiphylUdae 8 278 
Bipinnaria larva 4 363 
Biprism, Fresnel 7 185-186 
Birch 2 247-246 

dune ve^^tatlon 4 2925 
Birch. F. 4 340 
Birch dfeback 14 74 
Bird 2 248 

aerial life 12 398 
Avei see Aves and mitries 
on BpedBc birds 



jlinl 

behavior dcvdopment 
2 lSfl-139 
colorition 1* 397 
(Oinmiioication 12 397-398 
tubiUt 12 397 
impiinting 1*898 
t<Kali»tion 12 398 
,niiK- 12 390 

MHi.ll behavior 12 897-399 
vHiai o^ani/ation 12 393- 

399 

social structure 12 399 
Bud bUR 6 401 
Bud lice 8 77 
Hiid vetch 14 310 
Bud wing butterfly 7 464 
Biulhke dinosaur II 464 
Btirflcv printing 10 166 
Biufiingriue 2 248; 10 417 
cticularll 633 
111 p*m stones 6 97 
Kni effect 7 337*338 
Mteafning2 248 
Hircfnngenre. mechanical 
10149 - 1 'il 

Hiieftingciu crystal 10 449 
BiiiliiiiRent filtci 7 338 
BndiinRtnt niHienals2 248 
Bimc R I 1611.698 
ttn.'ir UlJo 4 101 
uitV<1.iiu 1 Kvdc pioccss 9 113 
BnlMuifoimcs tee 4naip{da 
hiiklioff, G n 7 111; 13 60 
hiiVkirS 1)9 
>)f \'etm(in*ft;<iu4 41 

Rititinidil. 2 :M8 I 

Biithunrt I 432 
Uistiiltthefa musata 3 261 
Riscis llai uf 5 114 
hischlei Napieralski method: 

isoqninoline 7 289 
Ki>ct(Ui|M‘nt.idirnvl Imn 3 642 
BiMluhloiodiethyl stilfide S 44 
Bisctior: angle 1 405 
HiMn.inol 8 35 

lismaKk Archipelago 4 358 
hismite 2 249 
HiMiuitli 2 248 240; 4 544 
analytical methods 2 250 
ciicmical properties 2 249 
electron omfiguratlon 
4 504 

cMractlve metallurgy 8 277 
loniration potential 4 504 
occurrence 2 249 
oigariometallic compounds 
9403 

physical properties 2 249 
princi|ial compounds 2 250 
prodiirtion8249 
iws 2 248-249 
Oi'inuth glance 2 249 
hismuth-silver-oxygen -cesium 
tathude 10 194 

3>Mnuthinlte2249 


Blwn 1 568: * 250«» 561; 8 180- 
192*; 14490 
Blspb«K>l-A 10 112 
epoxy resins 10 469 
polyester resins 10 466 
Bisque firing 10 512 
Biisonette. T. 11 478 
Bistable multivibrator 8 628 
629 

Bistrite Mountains 5 IIK 
Bisulfate 13 260. 264 
Bisulfite 13 260 
Bit (binary digit) 2 250 251; 

9 221 

Bit (drilling) 9 292 
Bithlonol 1 483 
Biting midge 4 212 
Bitter. F.5 232 
Billet powdei |Mttcins5 233 
Bitter vetch 14 310 
Bittern 6 425 
Bitternut hickory 6 441 
Bitterroot Mountains 9 158 
Bittner milk factoi 14 136 
Bitumen 2 251 

asphalt and asphaltitc 
1590 

creep in 3 541 
paint 9 493 

Biluminoiis black shales 2 254 
Bituminous coal 3 2^-231: 

8 452 

Bituminous sand \ee Oil sand 
BiuictG42l 

Bivaiiabie functions 1 382 
Bixa otellana 2 531 
Bi/rorcro nodule 7 176 
Bjerknes. 1. 1 643, 14 447 
Bjerknes. V. 1 140; 14 454 
Black, 1).9 612 
Black (loloi) 2 241 
Black abalniic 1 2 
Black and yellow mud daubet 
6582 

bbek ant 1 436 
Black ash 1 576 
Black bass 13 291 
Black bear* 118 
Black-bellied tree duck 4 290 
Black-billed cuckoo 3 612 
Black body 2 251: 6371-373 
cmissivity 4 582 
gi ay hex) y 6 266 
inundescence 7 49-50 
infrared radiation 7 105 
radiation 6 371-373 
Black brant 6 236 
Black butterfly 2 181 
Black-upped chickadee 9 58 
Black cherry 4 293 
Black coral 1 480 
Black Cotton soils 12 437 
Black crappie 3 539 
Black damp 8 492 
Black dlamohd 4 98 
Black Dngnn vein 6 186 
Black duck 4 290 


Black EarUu. AtntnUa 12 437 
Black fly 4 212 ; 5 362 
Blade -footed albatross 1 222 
Black granite 4 205 
Black gum 14 I44a 
Black-headed grosbeak 6 275 
Black Hills 6 455 
Black ironwood 7 269 
Black Jurassic? 325 
Black key scale 12 48 
Black lead 6 256 
Black lignite 7 513 
Black locust 7 573: 12 79 
Black mica 2 246 
Blade mold 9 327 
Black oak 9 23? 

Black opal 9 332 
Black phosphorus 10 134-135 
Black pigments 10 224 
Black jmwdet 5 151 
BLdck printer 10 606 
Black root disease 13 241 
Black root rot 13 292. 663 
Black lot: cabbage 2 384 
gra{>c 6 251 
Black sands 12 22 
garnet 6 40 
lutile 11 656 
thoi Unite 13 609 
thorite 13 610 

Black Sea 2 251-253*: 5 114; 

9 249 240. 271 
ge'olc^ic hisiorv 2 241 
hydiochcmiial conditions 
2251 

plankton 2 251 
relict faunas 2 253 
roidienthos 2 251 
Black shale 2 253-254 
I geologic time scale 6 135 
I Black shank 13663 
Black stai spinel 6 99 
I Black tea 13 405 
Black tern IS 494 
I black tupelo 14 1445 
i»iadk walnut 14 383 
Black-walnut oil 5 189 
Black widow 1 498 
Blackberry 2 254*; S 548-440 
Bljckbitd 2 244 255 
Blackbottle Fly 8 680 
Blackburn's pendulum: I.issa 
pms figincs? 541 
Blackett, P. M. S. 7 506 
Blackfish 4 262 
Blackhead 9 476 
Blackjack oak 9 237 
Blackleg (cabbage) 2 384 
Blackleg (cattle) 2 255*. 564 
Blackman, M. 12 577 
Blackman. R. B. 9 257 
Blackmann P. 10 187 
Blackriveran series 0 374 
Blacksnake2 255*; 12389 
Blackstem 1 234 
Blackstrap molasies 18 288 


Bladder, urinary jne Vrtnury 
bladder 

Bladder worn IS 893 
Bladderwort 14 132 
Blade(lea074S4 
Blaine formation 11 388 
Blake F4carpincnt 18 218 
Blake jaw crusher 8 557 
Blalock, A. 2 514 
Blanc, Monts 119 
Blanc fixe 2 96 
Blanco pool 9 6 
Blank, H 6275 
Biankcteering 14 288a 
Blanking: sheet metal 1* 253 
Blanking amplifier: televislcm 
cameta 13 459 
Blanking signal: televirion 
IS 459 

Biarina bretiitauda 12 3<^ 

Blast tuinacc 9 472; 11 123 
Blast furnace coke 3 271 
Blast funiaw gas 5 553 
Blast fuinace process 4 259-1K2 
zinc 14 615 

Blast furnace reductimi: Imid 
7 432 

Blast-hole drilling 2 295-298 
BU&t-hole pallrrn 14 142 
; BUst lamp 6 263 
Blast sintering 7 432 
I Blast wave* explosion and ex- 
plosive 5 146 148 
nudear explosion 0 161- 
163 

riiock wave It 294-2M 
Blasting 2 255-256 
blasting cap 1 255 
drilling of holes 2 295 
explosives 2 ^5 
loading and firing meth- 
ods 2 255 

tunnel and quarry blasts 
2 256 

tunnels 12 141-142 
Blasting cap 2 255 
Blastobasis 7 467 
BtastocauU^ 2 10; 12 65 
SlaxtocauHs sphaeriia 6 593 
BUstncUdiales 7 122r; 10 199 
PhscomyiCtes 10 200 
BhHticittdUtta 10 200 
BUstocxiele 2 257 
Blasioldca 2 256*; 3 548; 4 360. 
365, 370 

Blasioinere 2 257, 604; 8 168 
embryonic differentiation 
4 578 

Biastomyres brasiliensis 2 257 
Blastomyces dernuOitidis 2 S16: 
8 678:9 286; 14 602 
fluoresfxnt-antibody mefii- 
odBSSS 

filastomyooris 2 256-257*; 8078: 
10428 

North American 2 256 * 
South American 2 250 
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BlaitomyUmlte 8 681 
Biastophaga psenes 5 257: 6 581 
Blaatospores 4 52; 8 570 
Moniliaceae 8 568 
yeast 14 599 

Blaitostylc: Obelia 9 242 
BlastuU 2 257; 7 229; 0 562 
(ki^cnteraU S 255-261 
Blastulation 2 2S7'258, 4 578 
blasui1a2 257 
bUstular wall 2 257 
Biatetta germanica 8 251: 9416 
Bhtella orientals $2!M 
Blatta orientatis 9 416 
BlatUdaeS 251; 9 416 
Blanng star 2 432 
Bleaching 2 258-259 

oellulosic filMin 2 258*259 
cotton 5 249 
ficroxidc 10 28 
pulp purification 9 540 
scouring 2 258 
textile ch<‘mistry IS 538 
wood finishing 14 532 
woo! 2 259 

Bleaching agent 6 595 
food 5 376 

textile chemistry 13 538 
Bleaching clay 3 162: 5 559 
Bleaching (Kiwder 2 258, 399; 

872.6595 
Blende 12 606 
Blending 8 522-524, IS 539 
Blephariccridae 4 212 
Blepharisma 6 431 
Blfpharopliist 3 80; II 55 
Bkpharoprosthium 1 1 57 
Blepherosjhmii S 45 
Bless. A. A. 3 355 
Blest, A. 7 473 
Blight 2 118 
grape 6 252 
Kiybean 12 534 
see also Plant diseases 
Blimp 2 259 261 
see alto Airship 
Blimp (sound enclosure) 3 123 
Blind landing F.X|ictimentiil 
Unit 1 676r 
Blind seed (grass) 6 261 
Blindness 2 261 
Blinks, 1.. R. 10 186. 189, 192 
BfiAttu hirtus 6 405 
Blissus leitropterus 9 62; 0 405. 
409 

Blister beetle 2 130-131; 3 277. 
287 

Blister copper 8 465 
Blister gas 8 44 
Blizzard IS 164 
Bloat 2 564 
Blob 12 89 
Bloch. E. 7 559 
Bkich, F. 5 232 
Bloch function 5 499 
Bloch theorem 2 261 
BrUlouin zone 2 388 


Bloch wall S 232-238; 8 48 
Block and udde 2 261 -262*; 
6460 

Block brazing 2 322 
Block caving (mining) 1 570; 
8482-483* 
asbestos 1 570 
Block chain 3 3 
Block c(»|X)lvincr 10 478 
Block plane 14 543 
Block printing 10 597 
Block Schoilen 6 202-203 
Blocking: forging 5 470 
Blocking aialition: game theory 
6 29-30 

Blocking oscillator 2 262-263 
asiable 2 262 
free-running 2 262 
line-contrcdlcd 2 263 
rannostablc 2 262 
pulse generator 1 1 93-94 
synchronized 2 262 
Blondrl, F. 8 460 
Blunders thc(»n*m 4 436 
Blood 2 263-266 

.iniicoiigiiUiit 3 116 
biochemistry 2 199 
calcium regulation 12 .366 
circulations 137-141 
(iiciilaioiy sssteni 3 lit 
(oagulaiion 2 266 
coiiipleinent 3 333 
as fertilizer 5 236 
fibrinogen 5 254 
foiiiu'ii elements 12 .565 
hemoglobin 6 4 10 
hcmoplnlia6 411 
iioti metabolism 7 267 
olhei pl.isma (onslitueitts 
2 265 

plasma 2 ihi 1 266 
plasma proteins 2 264; 
12565 

storage 14 29 
vaiiation in disease 2 265 
Blood agar 4 208 
Blofxl banking 3 201-202 
Blood calcium, fKtralhyroid reg- 
ulation of 12 366 
RIimmI <x‘11s: all-surfacc ioniza 
lion 2 624 

tilio Blond grou|M, 
11eina(o|Kiiesis 
BI(Xh 1 clii'mistrv .3 I97-20t) 
bilirubins 197 
clwtiolyies 8 198-199 j 
enzymes 8 197- 198 
glucose 8 197 
lipids 3 197, 199 
nonproiciii nitrogen 8 197- 
198 

proteins 3 197-19S 
blood cmigulation 8 195 
tests 8 195-196 
Blood count 8 194-195 
Blood donor 14 29 


, Blood fluke 4 148; 12 63-64: 

14 78 

Blood groups 2 266-269*; 4 262 
ABO system 2 267 
afq^lutination reaction 

1 in-112 

agglutinin 1 112 
antibody 1 468 
Be* group 2 ^9 
clinical pathology 3 192- 
202 

^ne action 6 106 
Iwretlity 2 267 
human genetics 6 498-499, 
502 

isoaniigen 7 273 
maternal influence 8 171 
MNSs system 2 268 
other systems 2 269 
pseudoalleles 11 62 
red blood cell antigens 

2 266 

Rh antibody 2 268 
Rti system 2 268-269 
typing 14 29 

Blood island: hematopoiesis 
6 396-398 

Blood plasma volume cx|>ander 
4*11, 10 497 

Blood-plate iK-niolysis 2 270 
alplm 2 270 
beta 2 270 

BIockI {Misoning see .Septicemia 
BIttod ptes&urc.l MO 
diastolic 3 140 
hy|)crtension 6 592d 
systolic 3 140 

variation with age atid sex 
2 501 

BhMxl scrum 12 196. 198* 
antibodies in 1 468 
differentiation from plasma 
2264 

dec troplioresis 4 527 
plasni.i 2 26 ( 266 
Blood smears: njicrotrebnique 
8 408 

BIcmkI iransfiiHion 1 468; 14 29- 
30 

Blood vcMch 2 269-270*; 3 137 
aneurysms 1 402 
cinbry'ogencsis 2 483 
BUxidstone 6 99 
Bloodworm 10 461 
midge 8 426 

Bi(x>m gelometer* gelatin 6 94 
Bloomsburg formation II 388 
Blow fly 4 212 
Biow-ups: printing 10 608 
Blower see Fan 
Blown oil 4 290 
Blowout coil 2 270 
Blowout pieventer: oil and gas 
welts 9 294-295 
Blowpipe 2 270 

Blowpipe analysis: mineralogy 
8467 


Blue abalcHie I 2 
BliK baby IS 493 
Blue beech 6 485 
Blue catfish 2 552 
Blue cheese 8 15 
Blue coral 8 264 
Blue crab 3 530; 4 34 
Blue fox 5 490 
Blue gas 5 552-553 
Blue goose 6 237 
Biuc-grecn algae 8 356; 10 284, 
11 47:12 67 
Blue grrabeak 6 275 
Blue grouse 6 285 
Blue gum 5 965 
Blue Mubbard (squash) 13 28 
Blue lupine 10 374 
Blue mold IS 663 
B)ur Nile River 1 109 
Blue pigments 10 224 
Blue pike 14 383 
Blue Ridge 9 146-147 
Blue KUlge Parkway 9 146 
Blue Rose rue 5 183 
Blue sapphire 12 26 
Blue spinel 6 99 
Blue-tailed skiiik 12 373 
Blue vitriol 3 472 
Blue water gas 3 236 
nine wh.t1c 1 442. 2 660: 8 I02>i, 
14 179 

Blucback !t.*iItnon 12 14 
Bluebell 14 132 ^ 

Blucbeiiy 2 270 271*; 5 548 519 
Bltiebill 4 291 
Bluebird 2 271 
Btiieboiinei rUc 5 183 
Rtuehoiiiu't 50 rice 5 183 
Bliiclxitlle fly 8 GRO 
Bluerish2 27l; 10 10 
Bluegill 13 291 
Bliu-grass 2 272 
Bliiejay 7 304 
Blueprint 10 146 
Blues (l.epidoptera) 7 464 
Dlue.stem 5 18.3 
Bluestem grass 2 272 
Blumcnbach, J. F. I 458 
Blyti.Axcl 10 526 
HMK 13 591 
BM/. 8 65-66 
Boa 2 272: 13 25 
Boar (hog) 6 460 
Board foot 5 4.57 461 
Boat-tailed grackle 6 244 
B(d)-white 11 135 
Bobbin: textile IS 534 
Bobcjl 2 272-273 
lynx 7 636-637 
Bobolink 2 273 
Bobrovnikoff, N.T.SS12 
Bochmeria niveo 14235 
Bochner, S. 11187 
Bock beer 8 81 
BOD 12 209, 224 
Boddingius. J. 077 
Bodc.J.E. I 996:2 659: 162^7 
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node's law: cosmogony S 507 
pUnet 10266-267 
Botiensee, Lake of Consuncc 
5115 

BfNJily tide 18 6S8 
11 "IB 

jkMionir GiambatUsia H 171 
]{tvl<itud»c 11 46 
Uodof>sis gf>dboUii 8 169; 11 548 
Bcrflv. auloniolive I 680-681 
IkwJv capacitance 2 441 
Bixly centered cubic lattice 

2 W8-539: 8 594-595, 598- 
5!I9* 

biKly-centered oithorhombic 
lallice 8 594-595 

B(nly reiitered tetragonal lattice 

3 m-m 

Ikxlv (cntTO(lc2 641 
tkxlv heat 1 148 
HihIv louse 5 7 
ljnil> rhythm 2 278-274 

general activity level 2 274 
Iiungrr6 518 
meciiunism 2 273 
scMial behavior 2 273 
sleep 12 375 

sicc']) wakefulness 2 274 
sLihiliineter 2 274 
thirst 13 608 
iiniiation 14 233 
Liinellae 8 681 

{(•u-irmria nixtea 11 334; 12 79 
IkK-iutiih- 1 297; 2 113 
in l.ilciite 7 I06d 
•ir IkN'i, K 4 516 
lltK-idijk, A H. 13 578 
Bnj: 13 333 

dopplcrile in 4 268 
plants 10 525 
soil 12 434 
ltogiion6 229 
]i mining 7 450 
bi-\rfrin 8 680 
IioghtMd rannei 3 228 
Bii'^lirad coal IS 683 
fiogong Mountain I 671 
Bohr mian waxwing 14 445 
Bctlilmaim, F. 14 341 
Bohn magneton 9 2025 
Btilioi. inland of 9 482 
Bohr, Niels I 652-653: 8 47; 

4 97; 9 200, 868; 11 147: 
14 257-258 

Ihiliratom I 653-655 
Bohr coirtapondcnot principle 
1 653-655 

Bohr frequency condition 
1653 

Bohr magneton I 650; 8 66-67 
Bohr-Sommerfeld orbits 1 654- 
600 

Bolir-van l,eeuwm theorem 
4 97 

Boidae2 272: 11 132: 18 25,27 

**"'1 2 477: 12 370; IS 86-38 
Billed oil 4 290 


Bolter see Fire-tube boiler; 
Marine boiler: Steam boiler; 
Water-tube boiler 
Boiler feed-water regulation 
2 275 

Boiler water 2 275 
contaminants 2 275 
impurities 2 275 
scale 14 402 

Boiling: heat convextion 8 443 
Roiling point 2 276*; IS 486-487 
distillation 4 247 
molal elevation 8 557 
molecular weight determi- 
nation 8 557 

Boiling-water reactor II 354, 
362 

Bois dc rose oil 5 71 
dc Roisbaudran, L. 4 315; 6 19. 
12 19 

Botvin antigen I 472 
Bok. R. J.9I73 
Bokn Fiord 5 114 
Bolarian scri^ 9 374 
Rolinopiis 7 570 
RoUttopsis mikado 7 569 
Rolivina 5 435 
RoUviua netosa 5 433 
Rolivinoules 5 435 
Roiivinoides decoratux 5 433 
Roll weevil 3 267; 14 450 
Roloxeroides I 52-51: 3 256 
Rolunicier 2 276 
barretter 2 103 
electric |>ower measure 
ment 4 438 

i Infrared detector 7 108. 106 
microwaves 8 414 
pyrometer II 127 | 

r.)dioiiictry 11 318 I 

standing-wave df'ccloi | 

13 36 

liicrmisior 1$ 556 
Bolometric electric {x>wci meas- 
urement 4 438439 
««/f>n«7 47l-472 
Rolson 4 74-77 
Bolt. R. II. 9 128 
Bolt 2 276-277 
nut 9 230-231 
%rew fastener 12 83 
screw thread 12 84-88 
Bolted joint 2 277; 13 199-203 
Uoltwood, B. B. 1 698 
Bolt/mann, L. 2 278; JS 59 
Boltzmann constant 1 697; 
2 277-278* 

Holt/mann distiibutitm 2 279- 
280 

Fermi-Dirac statistics 5 216 
fission 5 288 

kinetic theory 7 351-355 ' 
Boltzmann foctor; crystal de 
fects 3 582-583 

Btdtzmann statistics 2 278-281 
Boltzmann transport equa- 
tion 2 279-262 


Boltzmann statistic8->rom. 
Bose-Einstein statisUa 
2 304 

distribution function 
2 278-279 

Fermi-Dirac statistics 
5 216 

fluctuations 2 280-281 
H-theorem 2 279 
Maxwell-Bolt/mann distri- 
bution 2 279-280 
probability 10 626 
Boltzmann tiansport equation 
2 281-282 

fiolt/mann statistics 

2 279 

kinetic theory 7 351-354 
quantum-mechanical aiw- 
log 2 281 

solution fur electrons 2 281- 
282 

usual form 2 281 
Roltzinann’s relation 2 280 
Bolus 1 366: 4 166 
Bolyai, J. 6 154-155 
Rolyai-i nbachevski-Gaun: 
geometry 8 180 
problem of 2 410 
Bomb see Atomic bomb; Bomb 
(military); Bomb (volcanic). 
Hydrogen bomb 
Hrtiiih fmilitJiy) 1 536*, 541- 
542a 

air armament 1 536 
armor-piercing 1 536 
chemical 1 536 
ronservatiun of momentum 

3 408 

demolition 1 536 
depth 1 542 a 
explosive I 536 
fire 1 536 

fragmentation I 536 
napalm (jellied gasoline) 
1536 

theimal 1 536 
fee also Atomic bomb 
Bomb (volcanic) 14 349 
Bomb bays 1 536 
Bomb blast 12 294-298 
Bomb calc-t •meter 2 420 
Bomb sights I 537 
B'lialiacaceae 7 331; 8 82 
Bomber 1 534-537 
Bomber armament see Arma- 
ment, air 

Bomber defcn.se systems 5 280- 
261 

Rombidae 2 127 
flonifrimt 9 345 
Rombinator 4 570 
Bomhus 6 582 
Bnmbycidae 7 464; 8 6005 
Bombycilla 14 445 
Bombyeilla eedrorum 14 445 
Bombycilla gamda 14 445 


BombycilUdael4445 
Bombyliidae 4 212 
Bombyx 11 376 

Bombyx morf 6 438; 7 46!h 
8 403, 6005; 12 230 
silk 12 325 
Bonanza vein 6 186 
Ronesa umbelhts 6 285 
Bond (chemical) 1 66 
tlu'ory 3 26-265 
pi-BondB38, 460 
sigmu-BondSSS 
Bund, W. C. 8 595 
Bund energies (molecular struc- 
ture) 11 504 
Bondi. U S510; 11437 
Bonding (adhesive) 2 282 
Bonding (electrical) 2 282; 6 280 
Bonding clayS 162 
Bone 2 282-283 

biochemistry 2 199 
biophysics 2 284-285 
cartilage 12 358 
dermal 12 358 
endochondral 12 358 
formation, membrane 
12352 

influence of hormones 
12366 

investing 12 358 
marrow 12 365 
membrane 12 358 
metabolism 12 565 
ossification centers 12 353 
physiology 12 364 
prosthesis 11 28 
radiation injury (biology) 
11 228 

radioactive isotopes 12 367 
replacing 12 358 
resorption 12 353 
vitamin 1> 12 366 
zone of cilcificatinn 12 358 
Bone (biophysics) 2 284-286 
com|x>nents 2 284 
Hone bbek (pigment) 10 224 
Bone char: activated carbon 
I 56; 18 238 
Bone china 10 546 
Bone fertilizer 5 237 
Done Spring black Hinesione 
10 24 

Bone tumors 10 487 
Bone tuiquois see Turquois 
Bonellia 4 377 
Bonellia viridis 12 235 
Bonelliidae 4 377 
Bonin Trench 4 326 
Bouito5 4I6: 14136 
Bonner. J. T. 1 50 
Bonnet, C. 11 418 
Bonnet Plume Basin 0 158 
Bonnevitte Dam 14 899 
Boodleaceae 12 345 
Book louse 11 70 
Book manufacture 2 286-288 
binding operations 2 287 
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Book manuCacture-ront. 
printing pmaei 2 287 
type and plates 2 286 
Bookbinder'! ink 7 118 
Bookgill 14566 
Boole. C. 8 288; 7 576: 8 177 
Boolean algebra 2 288*290 
abstract reiaUcmshlps 2 289 
combinatitmal circuit 
18 856 

infinite relationship! 2 289 
lattice mathematics 7 409* 
412 

set-thcoretic interpretation 
2-288*289 

switching theory IS 358 
see also Topology 
Boom derrick 4 68 
Boophiius 7 299 
Boopidae 8 78 
Boost pumps 5 558 
Booster pump 14 241*242 
Booster system: spacecraft 
12550 

Botites 2 290*; 8 412-418 
Bootstrap circuit 2 290; 12 45 
time-delay droiits 18 644 
Bopyridae 5 84 
Bopyrus 7 288 
Bof^rus squillarum 5 38 
Bon 1821: 14495 
Boracite2 290 
Borage 14 132 
Boraginaome 14 182 
Bonne 2 290-292 

boron hydride 8 42 
chemical fuel 8 80 
preparaticMi 2 291 
properties 2 290 
reactions 2 291 
structure 2 291 
Borate 2 292 
Bontc (meta) 6 421 
Bonie (penta) 6 421 
Borate minerals 2 292*294 
bonm 2 301-804 
caliche 2 416 
kernite 7 886 
occurrence 2 292 
structunl dassification 
2293 

Borax 2 292, 801; 8 277; 12 409 
boron minerals 2 501 
soil sfii^lization 12 464 
structural fmrmula 7 536 
Borarine 2 292. 802 
Bonzon 2 SOS 
diamond 4 98 
Borda nwuthpiece 2 294 
Border-strip irrigation 7 270 
BordeUUa 2 852; 6 412; 10 426 
Bordetella bronchiseptlea 2 852 
BordeteUa parapertussis 2 852: 

0554; 14 489 

Bordetella pertussis 2 552, 461; 

14469 

Bore (tidal} see Tidal bore 


Bore-stroke nth>: automotive 
engine 7 201 
Boreal forest 1625. 584 
Boreal n^ion 2 204 
Boiel rield 10 626 
Borelsets2 2B9;74n 
Boreopitheais dawsoni 10 232 
Borer (animal) 2 294 
Borg, F. IS 125; 14 80 
Borhyaena 8 155 
Borbyaenidac 8 155 
Boric acid 2 292-802 
Boride 2 294*. 302 
calcium 2 899 
cerium 2 655 
Boring 2 294*295 

drilling machine 4 274 
elcctric-arc 1 508 
lathe 7 407-409 
machining operations 8 6 
Boring. £. G. 10 7 
Boring and drilling, mineral 
2 295-298*: 9 291-292 
air rotary drilling 2 297 
auger drilling 2 295 
cable tool (chum) drilling 
2297 

core drilling 8 479 
diamond (trilling 2 295 
down-tlie-hoie drilling 
2 298 

fusion piercing methods 
2297 

gas drilling 2 297 
jet drilling 2 298 
mining macldnery 8 469 
reverse cirailation drilling 
2 297 

rotary drilling 2 295 
shot (abrasive) drilling 
2296 

sonic diilling inctiiods 
2 298 

turbodrilling 2 298 
wash boring 2 298 
wire line coring 2 298 
Boring machines: tunnels 
14 144 

Boring sponges 2 298-299 
Dorn, Max 7 249. 418. 541; 

12 575; IS 65; 14 425 
Born approximations 12 54^-55 
perturbation (quantum 
mechanio) 1041 
Bom-Haber cvcle 3 84-35; 7 248 
electronegativity 4 519 
ionic crystals 7 247-248 
Born-Maycr equation: ionic 
crysuU 7 248-250 
Bom-Mayer theory: ionic crys- 
tals 7 248-250 

Bom-von K4rm4n theory: lat- 
tice vibrations 7 418-415 
specIHcheat 12 575 
Borneo 4 856 
Bomeol 16 286 
Bometella 4 18 


Bomhardt 4 75 
Bomite 2 299*; 8 464; 4 587 
Boroarienates 2 292 
Borohydrides 2 292 
Boron 2 299-304; 4 545 
analysis 2 804 
borane 2 290-292 
borate 2 292 
boride 2 294 
riectron configuration 
4504 

extraction and refining 
2 801-302 

extractive metallurgy 8 277 
fluoborate 5 847 
heat of combustion 8 290 
inoi^nic compounds 
2 302-308 

ionization potential 4 504 j 
major source of 7 336 
natural occurrence 2 292, 
301 

organic compounds 2 803- 
804 

organometallic compound 
9403 

plant, intncral nutrition of 
10 280 

plant, minerals essential to 
10 284 

preparation 2 800 
properties 2 300-801 
uses 2 299-300 
Boron carbide 1 10 
Boron fuel 2 304: 9 290-292* 
Boron hydrides see Borane 
Boron nitride 2 S03 l-' 12 476 
diamond 4 98 
lubricant 7 604 
Boron oxide: glass 6 206 
Boron pneumatolysis 10 425 
Boronizing 6 280 
Borophoiphates 2 292 
Borosilitate crown glass 6 206; 
9 351 

Borosilicates 2 292 
Boroxine 2 SOS 
Borretia 7 475: 9 620; IS 4 
Borrelia recurrentis ll 4%; 18 4 
Borretia vineentii 18 4; 14 824 
de Bort. Teisscrenc IS 171: 

14118 
Bort 4 101 
Boi buhalus 2 250 
Bos eaffer 2 250 
Bos gruniens 14 597 
Bos indicus 2 561; 14 607 
Bos taurus 2 561 
Bose Einstein itatistia 2 504- 
305; 9 192 
applications 2 805 
distribution probability 
2 804-805 

exdusion prindfdeS 187 
probability 10 626 
Bose gas 2 805 

Bods: iron Umst Cumaoe 7 260 


Boson 4 542-544*; 11 168 
Bos(m hadrem 4 542i 
Bosporus 8 207; 9 250 
Bosquet, J. 18412 
Boston fern 5 261 
Boston Marrow (squash) 13 2H 
Boston Mountains 9 158 
Bostrichidae 3 277 
Bostrichoidea 8 277 
Botanical gardens 2 305-806 
Botanical prospecting 11 24 
Botany 2 806 
divisions 2 806 
plant physiedogy 10 869 
Botaurus lentiginosus 8 425-426 
Botfly 4 212: 5 862; 8 680 
Bothc, W. 8 355 
Bothnia. Gulf of 5 114 
Botbriucephaloidea see Pseudo- 
phyllidea 

Bothriocidaris 2 306; 4 874 
Bothriocidaroida 2 806; 4 360, 
372a 

BothHolepis 1 468 
Dothrium 11 66 
Bolhrodendron 7 457 
Bothrodendrostrobus 7 458 
Bothrops atrox 5 215 
Botrychium 5 88; 9 842 
Bolrydiopsis b 117 
Hoirydium 8 117 
Bolrvtlophilus brevif/es 9 170 
Botryllus I 574; 12 99 , 

Botryococcus braunii IS ^3 
Botfyocrinus 4 306 
Botryopleris 8 263 
Botryosphaerea ribis 8 626 
fiolryojporttm 8 569 
Botryosporium cinerea 8 569 
Uotryosporium pulehrum 8 56!i 
Botryotinia fuckeliane 8 569 
Botrytis 9 235, 60S; 6 274; 
10'314 

Botrytis afiii 6 274; 9 82? 
Botrytis cinerea 3 529; 7 478, 
8 568; 9 4085; IS 172 
Botryus 11 345 
Bottle bacillus 14 602 
Bottle-nosed dolphin 4 262 
Bottom reverberation: sonar 
12504 

Bottom sediments (ocean) see 
Marine sediments 
I Bottom signaling device (ocean- 
ography) 8 146-147 
Bottom topography see Sub- 
marine topc^aphy 
Botulinus: antitoxin 1 487 
neutralization 9 82 
toxin 1 472 

Botulism 2 806-507*; 4 218 
antigenic types 2 806 
Badllaoeae 2 2 
causal organiun 2 506 
exotoxin 1 472; 2 306 
immunization 2 806 



iranica co wi pt i t rii 


SI 


Bnutatmillea spectabUi* S 24S 
nougupT-Lambert law 12 581 
Boiigiicr'^ liw 1 12; 12 5B1 
Bc.HlUfrS598; II 590 
Boiildrr clay IS 641 
0 (iut(lor Dam 9 160 
fUiulpS 169 
lJ<mlloni/ing 14 599 
Bnundan interlace of phases 
7 IfiO 

wild (geometric) 12 479 
lk)uiidaty layer 2 307: S 440- 
Ml* 

cumprewible fimv 2 910 
determination, wind tun- 
nel 14 498 
noi« I 184 

of tlic ocean 12 1045 
ptevention of separation 
2911 

profile 2 907 
of MM wiface 12 !04a 
^r|lJraUon 2 907 
^tud\ I 402 
Ihulcncss 2 907 
ltoiindar\ layer flow 2 307- 
(II* 5 126 
coii(iul23U 

nitical RnnoIdH niiml^r 
2 100 

lluid-llow pioperuei> 5 342- 
14.1 

hiMt umvettiun 3 440-441 
laiiiiiiai and turbulent 
2108 

noiw 1 184 

skin fiiction 2 910. 12 972 
siahilit> of laminar layer 

2 300 

Mibsonir flight 13 226 
Stake of vessels 14 980 
Bnundary-l,ivcr photocell see 
Photovoltaic cell 
HoMnd.li) Iubiiranls7 604 
iViuiidaiy \alue problems: dif- 
feieiiiial equation 4 126 
Milution 12 189-196 
Hom«Ury waves (internal) 
14418 

Btmnoupe, I.. 11 465 
Bourdon. Ktigcne 2 311 
B<Hiidon*spring picssure gage 
313*: 10582 
Bouidon tube 2 110 
*l"»rges.A. R. 10,608, 611 
Boinges pioccss 10 608 
Bout net ille's disease 9 69 
Boutnonite2913 
ft-Misunetq.J, 12458: 14 160 
B»uiako(f. 0. 10 26 
^outelova gracilis S 190 
8 oute/oufl /ifrnita 3 190 
*'*>utonneuae fever 7 299 
^^uvcauIt-Blanc method (ester) 


Boveri, T.8114 
Boueria 18 602 
Bovi’rufa ovis 12 247 
Bovidae 1 443, S6B-569; 2 250. 

561; 0 226 227; 8 668 
Bovine tuberculosis 14 628 
Bow-tie antenna see Antenna 
I (aerial) 

Bow wave train 12 278 
Bowen, I. S. 0 26 
Bowen, N. L.5 579; 12312 
Bowen, R. H. 6 254 
AowerdanAiia 6 299; 10 202 
Bowfin 1 304; 4 260; 12 355 
Bowman’s capsule 5 140; 14 221, 
227 

Bowman's membrane eye 
5 162-171 

Bowmanites (paleobotany) 

12 607 

Box (Buxus) 12 26 
Box camera 2 428 
Box carburi/ing IS 312 313 
Box crab 4 39-34 
Box gitder 6 188 
Box tuulcS23: 14 166 
Boxclder 8 99 
bug 6 405 

Boyle. Robert 2 313: 8 939; 

13 567 

Boyle’s law 1 101; 2 913: 6 49; 
19 567 

B«>s, C.V.6 264: 11 319 
llo/oilli. R M. 5 23.1; ]«9S1 
Brace. W. F. II 599 
Brachial artery 2 485 
Biathial ohsicIc 9 549 
Biarhial plexus I 514 
Brachiata 1 420; 2 919 514* 
Atberanephna 1 622 
Pogonophoia 2 9^^. 10 431 
I Thecanephria IS 544 
Brathinw 9 286 
Braehiolaiia larva 4 963 
Htaihwmona\ II 57 5H. 14 175 
I Brachiopoda 1 414, 420, 2 514 
315*. 319; 3 .562, 7 583, 8 14. 
.1565; 12 51 
Articulata 2 914 
distribution 2 315 
ecology 2 915 
Inarticulata 2 314; 7 49 
morphology 2 314 
Brarhiosaurus 4 199 
Brachistochrone: neloid 9 541 
Biachycephalidae 10 638 
Brachycephalus epMppium 
10 638 

Bracliyccra 4 211-219 
Brachydactyly 5 155 
Bradtygnatha 4 94 
Brachyopldae IS 128 
Bracbypsectridae 8 277 
Brachyscalus crusculum 6 586 
Brachyt telescope IS 451 
Braebythorad 2 815 


Bradiyura 4 24-S4 
Brachyury 5 155 
Brackish water demlneraliu- 
tlon 12 10 

Braoonid wasp 6 574 
Bracotiidae 6 574 
Bract 5 32? 

Bracypteraciidae 8 47S 
Bradley, J. I 7; 7 504 
Bradshaw, B. C 4 485 
firadyauxesis 1 419 
Bradyodonti 2 315-916*; 4 419 
Bradyomis ater II 32 
Bradypodicola hahneli 7 472 
Bradypodidae 12 382 
Bradypus 12 969 
Bradyput grheui 12 982 
Bradytelic rates: macroevolu 
tion 8 14 

Braga pafagonira 5 291 
Bragg, W. H. I 268; 14 568. 584 
Biagg.W. L. 14584 
Biagg ioni/ation curve 1 268 
Bragg's law 14 567 

reflection 14 584 585 
x-ray ditfrarrion 14 571 
572 

Bijgg idlection 14 190 
microsaipe. x-ray 8 402 
Bragg qiertroineter 14 .571 
Braggite 10 411 

Biahc, Tycho 2 579. 3 412, 
4 55.1, 12231 
Brahma 14 507 
Brahmagupta 14 611 
Biahnian bull 2 563 
Brahmaputra River 1 577 
Braided channel 10 259 
Brain 2 3l6*. 510; 9 598; 9 57 
60; II 80 
amnesia I 328 
jnestlieric 1 402 
concussion 3 379 
electi neiu epha It^ra phy 
4 477 

embryology 2 916: 9 45 47* 
forebiain 2 916 
hindbrain 2 916 
hunger 6 519 
meninf^s 2 815; 8 224 
niidbrain 2316 
neurophysiology 9 80 
paraWsii agitani 9 547 
serotonin 12 197 
tumor see Onoriogy 
ventricles 2 916 
Brain, embryology 9 45*47 
Brain damage 1 494 
cerebral palsy 2 652 
Brake 2 317-318 
actuators 2 918 
airl 142:2 918 
automotive 1 680-681 
band 2 917 
disk 2 318 
dmible block 2 817 


Brake— eont. 

electromagnetie 2 818 
external shoe 2 817 
I Internal shoe 2 817 
single block 2 817 
see also Dynamic braking 
Brake horsepower 1 171; 6 492 
Brake radiation 2 181 
Bran 14 489 

Branch circuit 2 919*; 14 520 
Branch currents 1 273 
Branched-chain explosion 8 906 
Branched polymer 19 478 
Branched tubular gland 5 49 
Branchial ardi 12 956 
Branchial gill 11 514 
Branrhinerta 8 569 
BranfAineeta occidentalis 3 507 
Bronr/jinerta paludosa I 485 
Branching factor: fission 5 289 
UraiichiobdelHdae 4 984; 9 913 
Bianchiocranium 12 356 
Susthenopteron 12 960 
Branchiomci ic muKulatura 
(anatomy) 8 656 
I Branfhiomerism962 
I Branchiopoda 1 560; 2 919* 

, Anosrraca 1 435: 2 319: 

9 562 

r.ladocera2 319;8 150-151, 
502 

j (’amctiostiaca 2 319; 9 352*, 

' 562 

F,ubranciuopoda 2 319 
Llpostiaia 2 319, 8 562: 

7 535 

Noh^traca 2 919: 9 562; 

9 170-171 

Oltgobranctiio]Kxla 2 319 
Branc/iiottoma 2 643: 7 391 
I fitawhioftoma taneeolatum 
2 644 

J9tanr/}f/iur I 561 
Biancbiuia 1 560, 561. 562; 

2 319 320*: 3 562 
Arguloldal591;8 562 
nutrition 2 920 
reproduction 2 3^ 
taxonomy 2 319 
Btanfhmopm 5 290 
Brandies 4 255 

Brandon lignite 3 240: 5 479 
BrannciiicS 2%a; 0 186; U 269 
Branson, II. R. 11 40 
Branla bernicla 6 236 
Brante eanadensis $ 236 
BranUt nigrUans 6 236 
BrasiUhathymlla 18 867 
Brasov Mountains 8 116 
Brass 2 920; 3 468, 470 
tin alloys 18 650 
* velodty of sound in IS 916 
Brass wind instruments 8 665* 
666 

Brassiea 14 905 
Brassica cam^trfs 14 164 



S3 


tmika uniiprapo 


Brassictt cauiorttpa 7 569 
Brussica chirutuis 2 SS3 
Brasuca fimhriala 7 329 
Bras-nca Mrta 8 670 
Brassica juneea 8 670 
Brassica naftobrasska 11 655 
Brassira napus II 341 
Brauira okracea 10 489 

var. acephala 3 289: 7 329 
var. botrytis 2 569 
var. capitata 2 383 
var. caulo-rapa 7 369 
var. gemmifrra 2 353 
vzt. ilitlua2S4\ 

Brassica pehinensi\ 2 383 
Brassica rapa 14 164 
Brathinidac $ 276 
Brttula cocta 4 218 
Braulirla<>4 212 
llraun, (1 6 264 
Braiin, £. L. 13 235 
Braun. K. £.4 519 
Braun-BUnquct. J. 10 300 
Braunite 8 B8 
Biavais, A. 3 586 
Bravait indium, cryntallograph) 
3 608 

Bravaia tatlicca 3 59'1 597*; 
7415 

Bnivoitc 11 116 
Brcavks so\ghxm 5 183 
Brayion, O. D 2 320 
Bravron cycU' 2 320 321 
i(»n |>i(>|)ulHion 7 213 
reverie II 417 
Brazil nut 2 321 

nut crop niUurc9231 
Brazil tO]Kiz: crystal optics 
3.591 

fiiazilian Current I 626, 9 247 
Brazilian lliRhlands 12 524, 527 
Brazilian .Shield 10 5G7 
Brazing 2 322-323*; M IG6 
alloys 2 322 
fluxes 2 322-323 
induction heating 7 73 
processes 2 322 
tin 13 647-649 
tin alloys IS 649 
see also Soldering 
Brazing airnosplierc 2 323 
Brazos River 13 320 
Bread 3 412-413 
Bicadboarding 2 323 
Breadfruit 2 321 
Break-through aiialyaia 3 93 
Breakhone fevet* 4 218 
Breakdown, dielectric 4 114 
Breakdown, gaseous 2 324 
Breakdown potential 2 324; 
12.559-560 

Breakdown strength (dielec- 
trics) see Dielectric strength 
Breakcis 12 101, 300 
forecasting 9 6 
height 12 302 
zone 12 301 
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Breaking stress IS 182 
Breakwater 2 325; S 2425 

attack by boring sponges 

2299 

coastal engineering 9 2425 
Bream 13 291 
Bieast 2 .325 

Breast disorders 2 325-326 
cancer 2 326 
amgcnital defects 2 325 
hormonal imbalance's 2 325 
inflammations 2 325 
Breccia 2 326*: 3 398: II 590: 
14 133.349 

Breechblock (ordnani'c) 1 539 
Bleed. R..S. 2 330 
Bleeding (animal) 2 326-327 
agriciiliiiial sclrnre I 119 
aitificial insemination 
2 327 

cittle production, beef 
2 561-564 

cattle produciiuii. dairy 
2 561 568 

genetic impirtance 2 326 
heterosis 2 327 
horse pUKludiofi 6 488-492 
ideal characteristics 
2. 126 

livestock 1 119 
iiiatirig system 2 327 
mule prodiutkm 8 625 
|K)iiltry production 10 546 

.550 ^ 

selection for improvement 


Bremsstralilung 2 330 

angular distribution 2 330 
beta rays 2 181-182 
cosmic rays 3 497-498 
sfiectrum 2 330 
values 10 396-.397 
x-ray fluorescence anai^is 
14 578 

Brenner, A. 4 533 
Brent, 1.. 7 35 
Brcntidae 3 278 
Brescia, Alps of5117 
Brettanomyces 8 80 

Cryptococrales S 578 
BieiiiiiHTite 8 313 
Rrcvibacteriareac 2 330*; 5 96 
Breinbactenum Breed, 1953 
2330 

Kurihia ’rrevisan, 1885 
2 330 

taxonomy 2 1 1 
Btevibaderium Biet'd, 1953 
2 530 

Breinbarterium finen.f 3 12 
Weigmann Brt'cvl 2 330 
Brnioorlia tyrannus 8 223 
Bresor wheal 5 183 
llicwei.W. I.. 10 164 
Brewer’s blackbird 2 254 
Brcwstciitc 14 611 
Biian. P.\V.6 274 
Dilaiiciioii liiecjreiii 3 400 
Burk 3 167. 13 201-205* 

Bi ickwedde. F. C 4 84 


2.126 

selection indexes 2 326 
dKvp 12 244 

swinc pKKiiKlioii 13 339- 
342 

Breeding (plant) 2 327-330 
alfalfa 1 233 
corn 3 482 

ctoss-{)ollinaring s{XH.ies 


Bridge 2 331 337 
bascule 2 334 ^ 

I>eaiii2 331 ^ 
cantilever 2 332 
compisitc lieam conslitu 
Lion 3 344 

comfxiMtc I-beam 2 331 
conlmiions 2 3.12 
deck 2 331 


2 328 

ryloplasniic male sterility 
2 329 

hvbrid coin 3 482 
inbred line's 2 329 
oinainentals 9 408 
plant disease' contriil 


drawbridge 2 334 
fixed 2 331 
Floating 2 334 
ronndaliotis 2 335-337 
highway 2 335 
lateral bracing 2 331 
loading and floor systems 


10 316-319 


2 335 


fHilyploidy 2 330; 10 -190 
leeiirrcnt sclcrtioii 2 329 
self-pollinating species 
2 328 

Brec'ditig cycles 8 427 
Breeding ratio: nndcar fuels 
9 184-186 

Breeding season 11 475 
Breit. G. S 289; 7 254 
Breit Dirac recoil factor 3 356 
Breit-Wigner formula: flssion 
5 289 

Breithauptite: nidtel ore 9 94 
Bremia lactucae 7 478 


movable 2 SSI 
oscillating wind forces 
7 332 

piers 2 335-337*, 389 
plate-girder 2 331 
pontoon 2 334 
Pratt truss 2 332 
railroad 2 335 
reinforced-ooncrete 2 335 
suspension 2 334 
sway bracing 2 381 
swing 2 334 
through 2 331 
truss 2 331; 14121 
vertical-lift 2 384 


Bridge— cont. 

vibration 2 337-338 
Warren truss 2 832 
Bridge circuit 2 337 

capadtance measurement 
2442 

frequency measurement 
5 .507-508 

impedance measurement 
7 39-42, 66-68 
inductance mcasurenmiu 

7 66-68 

Kelvin bridge 7 334-335 
osdllators 9 423 
rertificT II 385 
Wheatstone bridge 14 485 
487 

Bridge-forming atoms 9 41 
Bridge rectifier 11 385 
Bridge vibration 2 337-338 
Bridged-T network: ca|jaa 
I tance measurement 2 448 
I Bridges. K. 11.3115 
I Bridgiiiaii, P. W. 2 397; 6 443 
j 450, 12 341, 13 5785. .586 
I Bridgman nmthod (crystal 
I giowih) 12 341 
j Bridgman nnsup|K>ited aiea 
I gasket 6 4.50 
j Bridlixl picssuie plate I 221 
j Brici.C. W 7 81 
' Briggs, G H. I 268 
; Briggs, 11 7 574 ^ 

. Bright's disease .1 141 144 
I Blight stock 7 602 
Briglilener 4 529 
i Brightness meter 10 171 
j Brightness tem|K*ia(uie 6 373 
I Utighloii, r B. 14 19 
! HrigiitsfM* mrtho<] 10 608 
; Uiiir8di.scasc 14 176 
j Billie .5 162 171 
I Brilliant -cut fatetsO 102 
I Bnlliaiit view finder 2 ISl 
I Biilloiim, leon 6 5925 
Brillouhi fiinrtion: feiroma^ 
I netisin 5 230 
j paramagnetism 9 549 
I Riiilouiii siatteitng method 
j 6 592h-592r 
I Brillouin zone 2 338-339*; 

I 12 478 

alloy structures 1 263 
application to band theor 
2 338-339 

Brimstone IS 255-256 
Bundled gnu 6 227 
Brine: lithium source 7 544 
magnesium otxurrence 

8 19 

salt (food) 12 17 
Brine, microbiology of 
2339-340 

haloobligatory bacteria 
2 340 

halophilic algae 2 340 



BrvtMit iprovf* 


53 


Brine, microbiology o£-nm(. 
halophilic yeasts and 
molds 2 340 

U.il«l‘>lerant bacteria 2 340 
Hi me electrolysis 3 69-72 
Btimll hardness test 6 337: 

8 274 

Bmbjiie tuff 1 1 597 
BiiMiieidae I 599: 5 438 
HrisM'ii. M 3 562 
Bnsile-flnglied curlew S 9 
Hil'tlc worm I 428 

Hiisilv lose Slugs 580 

Hnstol Channel 5 114: II 586 
incial 13 650 

Btuish anti-lewisite 3 44: 8 227: 
10 137 

Biitish Empire Range I 523 
llriusli giiiiis lee Dextrin 
Kiiiisli I'les 7 272 
Kn(:«ih thermal unit (Btii) 

« 'MO 

t. dorie iclalion 2 340 

u. iirtioui iclatiou 2 340 
Biirt.im Peninsula 5 116 
ItiiMlost.ii 2 311 3-12*: 

1 3 VI. 371. 9 ■n2. 13 53 
Hnitit teini>ci.itute- metal 
8 26K 269 
Ihitlli ness 2 311 

(li'foMii.ition of 
iii('t.i! 10 39 H 

Billion. N I 10 377 
Bmx 'ivihoiiieici sr-ileO 562 

I'.io.ilniii* 2 311*. 8 6 
:.MMr (titling 6 K8 
niarhinc 8 7 

Ummi! h.m(l amplifier 1 344: 


Hi MdMM ikinnels II 218-249 
Ih I M(k.istct s (jgriciiltut al) 

I 128 

Hi(m<Uastitig s,er R.adio broad- 

Hio.ulc.iMing. Iiigh-fixxiiiency; 
ainptitiidc-modiilation ra- 
dio 1 363 

rrei|ucncy allocitions 1 363 
)>ropagatioii 1 363 

nr.ijdra.iiim, low-frcqufnqr | ^..BromobeiiMic acid 2 175 
amiilitude-mudulation ra- ! «(/,!, a-Uioiiuihcii/yl cyanide 


Bcoadside array (antennaa) 
1447,451-452 
Broadside excitation 1 451 
Broca, P. 1 461 
Broca’s area 12 597 
Broccoli 2 341 
Brochantite 2 342*; S 464 
Brocken bow 2 342 
Riockcii specter 2 342 
Brockmeycr, R. t.. 8 429 
Brodsky* W. 9 438 
Rroegger, W C. 8 296 
Broili, F. 11 484 
Biokcii Ciansit 1 610 
Bromcrcsol gmm: acid-base in 
dicatoi 7 60 ' 

Bromcrcsol purple: arid-base ! 

indicator 7 60 I 

Bniine grass 2 342-313 
Bromelain 5 27 
Biomeliacccic 5 182 

climax |»lani formaiions 
3 186 192 
' Uromcdiii 5 376 
' Bininide 2 313*. 14 Hi 
I sedation 12 129 

I organic 6 325-330 

i Btominatiun 6 32.5-330 
I Biotiitiie 2 313 3I(>. 4 515 
■ lm»m.iie 2 342 

I hioinide 2 343 

electron configuration 
1 4 504 

\ halogen elements 6 324 

! handling and safels 2 346 

I inoiganic bromides and 
I bioinaies 2 345 

lom/alum ]x>lentMl 4 .50*1 
mamilnctiire 2 311 
fiatiiial (Kx;mrenoe 2 3 M 
oiganic bromides ? 345 
oiganic umi|)ounds 6 325- 
330 

physical properties 2 344 
ptoduedon 2 343-344 
uses 2 343 344 
5-Bionu)-l-jmino|>eniane 
11 113 

m-Biomoben/oic acid 2 475 
o-Bromoben/oic acid 2 475 


dio 1 363 
HuKHkasiing. mriiiiini-fie- 
M»iviKv anipliliide-modula- 
tiou radio 1 363 
iiM<-i fcreiicc miniiiii/aliou 
I 363 

legiiiaiions I 363 
vertical polarization 1 363 
Bniadcasiing networks* radio 
Radio broadcasting net- 
works 

television set Television 
networks 

bnwdleaf evergreen forest 
8 245 


S45 

1,2 Bromochloielhane 9 MKI/i 
Bi omuform 6 382 

hulofuiin traction 6 323 
2-Btx)inopyridiuc II 111 
Bromopyrrolc 11 131 
Broiiiositane 12 320 
Bromotrifluoromethanc 5 501 
5-Broinouracil 14 330 
Bromphennl blue 7 60 
Bromtiiymol blue 7 60 
Bromus 10 490; 14 505 
Bromus inermis 2 342: 14 305 
Bix>myrite 2 651 
Bronchial asthma 2 346-349 


Bronchial disorders 2 346-849 
acute bronchitis 2 347 
bronchial asthma 2 346-349 
broncldectasis 2 347 
bronchitis 2 346-347 
carcinoma 2 348 
chronic bronchitis 2 347 
diagnosis 2 349 
etiology 2 348 
incidence 2 348 
Bronchiectasis 2 349 

metabolic disorders 8 257 
firoiichiiis 2 346-349 
Bninchogenir carcinoma 2 347 
Bron<hopncumoni.i 7 619, 

9 545 

Biotichus2 349 
Broiisied, J. N. 1 40 
Broiisted-Ianvry llteorv 1 40 
j Bronsted theniy 1 40 11; 12 17 
Bron/otoMriii 4 200; 7 327; 

11484 

^ Btontothcies 10 19 
, Bion/e 2 349. 5 468 
j tin allovs 13 649 
fiion/ttl giackle 2 254; 6 244 
; Hron/ite94l9; II 129 
BkhmI (.ipsulc eihiU(Xoc(osi« 

I IV) 

j Bumk II 581 
; Brook (Told 3 223 
' Btookliaven (‘osmolKiti 8 2t8ri 
; BnMtkile II 6.56 

titanium oie 13 652 
Bnmks.ll 14 490 
Bi noks detleci Ion |>n(eid iorte 
tei 10 513 

' Biooks R.ingc9 158 
Brooks variable indueioiiioiei 
' 7 80 

Ihoohsrlla 3 261 
. Brooiii!.i|K 13 G6t, 14 132 
Brniheiiis. V V 13 530 
■ B otiiMdue44l, 10 10 
I lirou^so7ielia 14 235 
; Biouwcr, 1.. E. J. 7 582 
Hrnuweiian logic: Boolean ul 
I gebra 2 289 

' latike tinathematics) 7 41 1 

I Brower, | 1 1 32 
j Blown, \ I! 10 377 
iBio'vn.E. W.4 335 
|Br<..v.i,H.C.2 29I 
i Brown, Hanbury 13 303 
; Brown. R. 10 210 
; Brown, S. C. 6 305 
J Bfown, S. W. 4 335 
! Brown, W. I« 5 21 1 
; Brown algae 10 89 
■ Brown-banded cockroach 3 251. 
; 9 416 

I Brown coal 3 230; 7 513' 8 452 
I Brown aeeper 3 541 
I Brown Jurassic 7 8S 
i Brown pelican 9 615 
I Brown pigments 10 224 


Brown rot I 574: 5 547; 9 27: 

IS 172 

fruit tree diseases 5 546-546 
peach 9 601 
plum 10 420 

Brown -Sequard. C. E. 6 482 
Blown soils 12 434 
Brown stink bug 6 405 
Browm Swiss: cattle 2 565 
Brown-tail moth 7 472 
Brown (hiasher IS 612 
Brownian movement 2 349 
350*: 11 48 49. IS 144 
Avogadro nnrolMtr 1 697 
cell fbiological) 2 592 
Utiigm'in equation 2 350 
Browning. J. M. 1 .538 
Brow'iiing automatic rifle 

1 537 

Bnm'uing nicchanism 1 534 
Biownprint 10 145 
i Biucc, J. R. 12 306 
Brucella 1 466-467; 2 351; 5 67: 
j 9173.-10 428 
‘ lIuoicMiiit-anlibodv 
11 U (hiMl 8 .383 
Bi tin Ua abortus 1 466-467: 

2 351 352 

Biturlla bromhiseptiia 13 528 
Brutetia me/t/ruvit 2 351*352 
BTwella suit 1 465-467* 2 351* 
352 

Bi'iirellaceae 2 3.50-352*: 5 96 
taxonoinv 2 1 1 
liilaienua 14 135 
Brticelletgen test; skin 12 372 
Biiid'llosis 1 4()6 4b7; 2 .350; 

3 66. 352 353*. 4 54: 10 91; 
13179; 14 628.629 

in animals 2 352 
diagnosis 2 352 
in humans 2 352 
prevention 2 353 
Brill hophfignt gibbus 6 581 
I Briicitc2 353 
! in chlorite 3 165 

magnesium occurrence 6 19 
! hru^uiera 8 91 
Brim E. 5 208 
] Bruiiattor, .V I 80 
I Urutu'hoi ttia desiruens 4 234 


I Bruner, J. S. 10 36 
I Druiiiaccae S 1 89 
j Bruni/ems 12 434 
I BrOnner’s gland 4 150; 5 204 
I Brunt, D. S 424 
I Brush (electric machinery) 
i 3 328. 12 381 
Bnish border: cell-surface dif- 
ferentiation 2 621 
Brush discharge 2 353 
I BriLsh-heap struc.ture: grease 
7 605 

Biush-heap theory: gel 6 98 
Brush-shifting moton 1 285 
Brushing la<X)u«r 7 876 
Brussels sprouts 2 358 
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MSSt j _, 

Bryophyltum tubi/loru,» US32 Bucn! aHtr » SK 
Brrophra t SS3-SS4’: 4 M; j Bacal gland » ilS 
6 415; 10 SSt, 346 , Bwrin.iccj 6 11 

aicernatiOfi o# ^rrn<*r«iJioii' Bucciiu’dac 9 54, 14497 
2 ' Buecinam 9 54 


y.*:~ 




Anthoceroue I 45.1: 2 554: 

10 546 
1681(19502 
Hei>aticae 10 546 
'MuKi2SS4; 0652; 10 546 
itructure 2 555 
Brvophvtc 7 404 
Btyopfulaccac 12 3t3 
Bryopsis 12 344 

Bryo/oa 1 414. 420; 2 354 556*; 

7 593: 12 64 
autorooid 2 556 
avicularlum 2 556 
Rryozoa-Poly/oa problem 

2355 

Cheilostomata 5 16*17 
colony size 2 554 
C>c1oMomjta 3 645 
economic Importance 2 554 
Ectopiocta 2 355 
Rctoprocta*Bntoprocta 
problem 2 555 
Entoprocta 2 555: 5 7-9 
fosniU 2 556-558 
gono/ooid 2 556 
growth habit and roloi 
2354 

hetcronmid 2 556 
hibernation 6 436-44 1 
keno/ooccium 2 356 
morphology 2 555 
Phylactolacmata fO 201 
polymorphisoi 2 356 
reproduction 2 556 
Stenolnemata IS 125 
taxonomic atatua 2 554-355 
Treptostomata 14 80 
vibracutum 2 556 
Bryo/oa fossils 2 556'S58 
BT 2 110-111 
Btu 2 540 
Bubble cap 0 44 
Bubble-cap {date 5 491 
Bubbte-cap-plate column 4 250 
Bubble cavitation 2 574 
Bul^le chamber 2 556-559*; 

8 247 

liquid hydrogen 2 559 
photograph of antineutron 
formation 1 478 
propane 1 478-479 
xenon 14 Ml-562 
Bubble sheB IS 406 
Bubbles: sea surface 

12 104.104a 
Bubo virginiunus 9 400 
Bulxmic plague 5 6; 19 255: 


Burrinifm tindafom 14 488 
Bucconidae 10 215 
Buccopharyngeal breathing 
II 528 

I Buoerotidae 3 473 
Buchanan, F 7 406/1 
Budianan, R. E. 5 95 
Bucher, W. H.S417 
Bucherer reaction: amine 1 306 
naphthylaniineOS 
Buchia (Aucella) 7 325 
Biifhitcs II 183 
Buchloif dactyloides 9 190 
Buchthal. F.8639, 643 
Bucket conveyors 2 367 
Bucket-ladder dredges 8 478 
Buckeye 2 350*. 381 
Buckingham, E. 4 194 
BuckUnd. W. IS 523 
Buckling: beam 7 567 
beam web 7 567 
odumn 3 503 
Buckling (reactor physics) 

11367 

Bucktlioni 4 2925 
Bucktluun bumelia 7 269 
Buckwheat 2 360*; 5 IH2; 

10 374 

Buckwheat tree 7 269 
Bud2SG0-361*; IS 112 
accessory 2 361; IS US 
adventitious 2. 161: IS 113 
apical IS 112 
axilUiv2 361;13 1I2 1l3 
bud scale 2 360 
cnllatcial 2 360-361 
doriiunt2 361. 10 335 
lateral 2 361; IS 112-113 
supernumerary IS 115 
terminal 2 560-361: 13112 
Bud graft 2 361 
Bud mile 14 115 
Budding 2 361*; 11 448 449 
Buenoa 6 403, 11 511 
Buci ger, 5f . E. 1 1 508 
Buerger's disease 2 361-362*; 
638 

Buetlneria 1 335; IS 128 
Buffalo: American 2 250 
cape 2 250 
Indian 2 250 
Buffalo fish IS 236 
Buffalo hide 7 445 
Buffalo treehopper 6 472; 14 76 
Buffer amplifiers 1 554 
Buffer m^anism (sea water) 
12110 


Bufhn, G. La La 9 
Su/oI9638;Ig8 
Bufo amerieanua t8 661 
Bufo marinus It 10 
Bufonidae 10 638; IS 661 
Bufotenine 7 65 
Bug 2 562 

see ala> entries under sps- 
ciHc nantes 

Bug (Polish) River 5 121 
Bugtite 2 554 
Bugula abysficota S 17 
Buh (Ukrania) River 5 121 
Buhrstone mill 2 362-563; 8 558 
Buhrstune pulverizer 3 558 
Building board M 550 
Building codes 2 563 
Building construction 2 363 
365 

Building-in operations: book 
manufacture 2 288 
I Building materials see Struc 
tutal materials 
Building Slone see Stone and 
stone products 

Building /ones, climatic 1 139 
Buildings 2 363-365*: S 148 
architectural acoustio 
1 517-520 

architcaural engineering 

1 520-521. 

blast-resistant structuics 

2 364 

central heating 2 629-630 
instruction materials ree 
.Structural matei ials 
dead load 2 363 
earthquake shocks 2 363 
elcctiic wiring 14 519 522 
farm 1 139-141 
fire codes IS 19 
file sprinkler 18 18 
flooi construction 5 312 
framing systems 2 364 
industrial 2 365 
lightning protection 7 510 
live load 2 363 
long-span cmistnicticm 
2364 

noise control 9 129-130 
roof construction 11 620 
tkeleton-franic constiuc- 
tion 2 564 

steam beating IS 85 
trusses 2 565 
ventilation 14 295-297 
wall-bearing construction 
2564 

wall construction 14 585 
wind bracing 2 364 
wind forces 2 363 




Buib oi Krauat 18 ibq 
B ulb ot pressure: pile 
U<mlOZ27 
Bulbar poliomyelitis IS i% 
Bulbockaete 9 276 
Bulbourethral gland S 52<k5so 
11473-743 
fifUbring, E. 4 175 
Bu/Sus cordis 2 482 
Buldiva quartzite U 597 
BuHmim exigaa S 433 
BuHminidea 5 431 
nuiinut3 207: 1264 
Bulk-handling machines 2 36 ^ 
370 

backhoe 5 184 
bulk material 2 365 
clamshell 2 369. 5 134 
conveying machines 2 IG*) 
367: 3 447-450 
aane 2 368; 5 134 
dcuick 4 68 
dragline 2 369; 5 134 
cai tlintovrrs 2 370; 4 3M 
excavation 5 1 34 
front-end loader 5 134 
hue 2 369 

power shovel 5 13? 
scoop 2 369 

shovel 2 368, 5 134, I2 3(tu 
solids pump 12 471 
trartor 14 12 
(lenchcrS 134 
liucK 14 120 
unloadct 14 208 
Bulk modulus 4 420 
eluticity 4 420 
Bulk polvmt'ti/ation 10 480 
Bulk-power substation tee Flee 
trie power substation 
Bulk sampling (mining) 8 407 
Bulk Shielding Fadlity: mi 
clear rcacloi 11 360 
Bulkhead 2 370*; 3 242: 12 2% 
Bull see Cattle produriiM>, 
beef: Cattle production, 
dairy 

Bull bat 9 101 
Bull shark 8 573 
BuUa 13 406 

Bullaid. E. a ( 123; S 137. 'i31 
Bulldonr 2 370*; 0 351 
Bunen.K.E.4 3S9; 12155: 
15414 

Bulltra 13 10 
Bullet 1 539-540 
Bullet-type perforator; oil aid 
gat well. 9 297 
Bulletproof glan 12 3 
Bullfrog 3 537 
BuUhead2 552 



ft 

nor) eeU 9 S9 
nioritL) 9 447 
^ying 1 59S 
Kk 1 L 10615 
Bill (k%ono>«*<®^ 

Bill ,Ri\o 1671 
Billsiiili I 770 171 
Bi iibd)<e*12i^ 8574 582 
12 lOli 

, , 42025 

H hi ^fl)l(l(^7 260 

I fli lfm\ 7 260 

Bn \ mbbii 10 450 11 641 
Bii tS in»ulition7 157 
B iMh\ top (lisiaM ibau 1 1 
bimnaOOO 

iha Plant diseatrs 
B I II (fllnOllS 
/ I ;ium IS 191 
III t mum Dig uephalum 
12.47 

1, I in R 2 6Ti 8 10 11647 
12 K 587 580 
R I nbuimi 2174 6261 
12 88 

B I (11 tl imr 5 2*12 

II I III s|xr(i»M( pi 12 58H 500 
B I (III itc (smiil iliM lu.) 

M I 

I ( It 14 IHI 
Bit ill 4 100 
II I I 14 II 

I t ' 171 

II .411. 

I I I Ik 10.10 

II biiov 12 '‘06 

I nil 2 47. 

Itiliimcdis ptinciple 
1517 

I 111 il 2 172 
I kl hr thin iii cull 1 101 
I I Iis kn 12 268* 271 
I I 1 1(2172 

I III luint inilhod M2M 

I 1 1 III linns 6 211 

I I lid II 3 .-7 

II 1 1 SI mil 1 1 277 

I u I I mi 9 170 
«n 110 217 
bilnlki 1 M 4 551 
8 il d„( G R 4 551 
Bi iliclls/rbi 114 60? 

Il I kin Hivti I 671 
I sill VIIIII4 4280 

* 1 2 172 
B'k V 2 291 
Bill [ W 1 581 

1 <k<isV(rtoi 4 581 584 
B k> s shill 0 521 
I mil anntlidf 1 431 

* 11(111111111222 
Biikimdi idle 12604 


Burgundy 14507 
Buned wila 9 522 
Bunn 10 605,610 
Burhe C | 7 442 
Burlap 2 572 375 
Burley dor 1 161 
Burma ruby 11 640 
Buimanniauie 9 375 
Ruin 2 171 

Bum 0111 piinting 11 5426 
Burner Bunsen ii>r Bunsen 
burner 
Burnet 7 464 
Buimt I M 7 15 
Burning see Combustion 
Burning feet syndrome 0 5 17 
Burning so lority 5 203 
Burning vdorits meisiiicmint 
2 17J 175 

ideolued ind irliiilflimis 
2174 

sputiostopy of lorobustioii 
12 501 

li(hniqiHs217t 
BuinstMk G 4175 
Burr mill 1 131 
Buiius8 625 
Bum nil bilk 6 101 
Buiiowing tici 12 115 
liuniins ( 15 8 288 
Rursi 2 17) 

Burs I lopiil 111 s 1 4 102 
Jlwiiria 11 50 
Buiwtis2175’ 7115 
null nlu II 5 18’ 

Bumming 12 210 
Bus 2 175 176 

dll biiki 1 11< 2318 
pnnit stilling II 102 
see till liilomobile Atit 
inotivi vihicli 
Bus bir 2 17b I 102 14 i20 
Buscmmn 1 13 100 
Bush R R 7 111 
Bush 1 lib- 7172 10118 
Bushel 8 188 
Biisliiiig 2 17b 
Bushni i*lii 2 176 
Bushmen 1 410 
Bushvdil complex 10 '67 
Biishseld loywlilh 4 2<ll 
Bushy stunt situs 14 1.8 128a 
Busss \ 1 B 8 19 
Bussy W 2 n 
Busidid 6 286 
BusssaySTO 14j20 

Buisiori 11 11 

Huniiin inttiliiulatiim 14 187 
Buiycon rariium 14 487 
Buladitnc 1 630 640 
dimir 1 641 
nitiile rubber II 640 


Butadiene-eont 

petrochemical 10 45 46 
polyoleftn resins 10 486 
syntiiesis4 117 
Irimrr 1 640 

I 2Butdditnr6 3t3 14 200 
13 Butadiene 2 576 177* 

4 118 14 209 
functional kmup isomei 
ism 7 278 

Butadiene icrylonitrik. lubber 
10 102 

Butadiene styrene rubber 
11630 

But me 1241 240 2 176 377* 
liquified (ictiokum gis 
(t PG) 7 540 
I 4 Bill iiiediol b 223 
. 4 Butinediol 2177 378 
fdtni tuition 2 177 
■ndiistiiil pioducliim 2 178 
rcwsciy 2 578 
fK )2 1 Biitanidiol 1 31 

1 (+) 2 1 But ini dull 1 11 
net I 2 1 Biitimdinl 1 11 
Butanol 2 1/8 170 

luiom biiliiiol fiiiiiinli 
tion I 3 1 
II Blit mol 1 20 

Butiiiol icctonc fcimeiitition 
2 43 

2 But ttione 8 145 
Bui quill N II 111 
Uuliliei R S'll 
Butihii bull 12 107 

1 Biilin 1 sm I 215 6 541 
Buieiniidt 1 6 235 

1 Biitiiu I 2ir 11 200 

2 Bulini I 245 

I 'Biiiini 11200 
I 1 . Butim 14 200 
Bnitiioliilr 7 180 
Hull II nlu 6 116 
Ipbi 12 (2 Biitoxydhoxs) 
etliossl 4 mrtlislenidioxs 
2 piiq vllo I rnr 7 142 
Bulsihli O 91|r 10 178 
Bull wild 14 461 
ItiiUi 4 175 

Butler 2 170 180* 7 52<1 
Bultii cl 1 11 1 152 
BiiMerboukh 7 200 
I III! rcup (squish) 13 28 
Butuitly2 180 181* 7 459 
Buturfly osull itoi 0 422 
Biitictfly type s ilvc 14 261 
Butiri milk 8 414 416 
Buttcrnul 2 160 14 18 1 
Btitttinut squish) 13 28 
Uiiturwoil 14 112 
Bullgcnbithitc 9 101 
Button quail 6 28b 


l yt s nllln* U 

ButtonbaU U 360 
Butlonsyood 13 360 
Butyl insulation 7 157 
R Butyl aoeute 12496 
R Butyl alcohol 2 377 178 
sei Butyl alcohol 2 178 
petrnchemicd 1046 
In I Butyl alcohol 2 178 
pclrocbcmicil 1046 
R Butyl chloride 1 463 0 75 
15157 

2 6 di lirl Butyl 4 mtttayiphe 
00110112 

2 b ill II ri Butyl / msol 1 480 

01 frit Butyl piinude 10 20 
Butyl pin nol sills herbiadet 

6422 

R Butyl ridical 1 252 
see Butyl ladical 1 252 
ten Butyl radical 1 252 
BiitsI rublicr 10 486 14 209 
petrochemical 10 46 
radiation damage 11 223 
riibiHi II 610 640 
Buts lent petrochemical 10 46 

2 I Butylene glyiol 2 177 378 
2 / 'rrt Butylphenqxy) isopro 

pyl 2 chloroelhyl sulfite 8 318 
BiilsIliichloiosiliiH 12 321 

1 Buts lie I 215 254 14 200 

fiinctionil group isomer 
ism 7 278 

2 Hiitym 1 245 254 14 200 
ButsiKdioM i6) 
lliilsiimidi 1 101 

I Butyrimidi I 303 
Butyr lie 1 74 
Butinl HI tenum 3 405 

Propiombiiieiiioeae 11 16 
Bulsribnil/iiuRi rellgan 2 42 
11 16 

Butyl ic acid 2 42 474 6 220 
gimma Bulyrol ictam 7 377 
giinmi Butsrolictonr7 380 
Biityryl chloride aad halide 
143 

OusbauiRia a/ Inlta 2 181 
Biixh lumiiks 2 181 182* 8 611 
Buys Billot s law giosirophic 
svind 6 178 

By thi wind i lor 12 546 
Byelnseio lake 5 115 
Bykossky V F 12 540 
Bylot 1 524 
Byid Deep 4 126 
Byrihidae 3 278 
Byrrhoidea 3 278 
BviioclilaRiys 5 123 
B\thoi\pru 10 410 
Bylownite 2 101 582’ 6 214 
Byturidae 3 278 



c 


I' bandt radar II 201 
C Tcartive protein 2 265 
C supply: clc< ironic |>owcr 
10 560 

Ca bhiod group 2 269 ! 

( .ib.iiint*s. J* 12 52 

2 :mi-3H4: 14 305 
fliieasn 2 S83-384 
i,i\onomy 9 580 
( .ibb.ig(* biitu*rflv 2 881; 

7 r.V5. 472 
I ibb me |Mlm 4 2ii2/; 

Cabbage vellows disease 2 383 
I 14 ’•07 

(jhiiiet diawing 10 214-210 
( .ibit- (kiiiir 3 Wi 

(oaxial see Coaxial cable 
high-voltage H 54 
•.IiirMrd 12 254 
sit))in.irine irr .Subiuatiiie 
(.ilitr 

h k'ptioiir 1.1 1.3!) MO, M:1 
( ib]i* iitcasure) 8 188 

(able (wire) xrr Wire io|Jc 
( il»1( ritnnr oveiscMS leh'g- 
i')»!n n !2i 

C.iblos]uMdiing alhnx 7 426 
tool drill 2 297. SHI: 

S 200 2!)1 

» I'lk-Miii 13 -ILM 12-1 
s.ihliw.ivs 2 368 
( jUkIioii nit 6 103 
» .ilimo 6 227-229 
1 .h'io2 .'•84-SH5 

(lu‘(•lM(llnIlK' H 515 
( •rli.r I 4 255 
< iihexi.i 2 385*; 7 534 
t'lfornrt 7 472 

iUcnpt II 543 

(^Ktatracasse. 3l9fl:9J69 
CnrtnbliuUs carlorum 7 468 
'■•'<111. 2 .186, 4 2926 

'■iiiu. (.1111.) II .■t2R« 

wmi 14 S69 
l'.uljlriic 18 497 
•■JiUiital luivcyt IS 929 
Cailmniif 1 306 
' Jtlcli. Ilv 2 :I86-, 14 86-87 
('•aiWIv 8 287 
(Jitm-Mc IS 497 
Wi/, Cttirof 5 114 
(..idii'Miin 2 .386 .388; 4 54.3 
<.r>..tal ..iTuciutv S 599 
rteciron configiiratinn 
4 504 

tfi«ropladng2 387:4 5Sl 


Cadmium- font. { 

extractive meialliirgy 8 277 | 
ionization potential 4 504 
metallurgy 2 88B 
oi^anometallic (oinpuund 
9 403 

physical pio|)Cilics 2 387 
sperihf heat 12 577 
toxirity 2 388 
HSM 2 587 

Cadmium-base bt^ring alloys 
1 258 

Cadmium cell 14 360 
' (^adintiini iiietallingv 2 S8K 
I Cadmium rcxl 10 224 
I Cadmium standatcl; wave- 
length 14 441 

, Cadmium standard cell 4 50U 
’ Cadniiiitii sulfide 7 615 
j Cadmium sulfide cell 10 140 
■ Cadmium vHlow 10 224 
I Ca.Iv. II P. 14 20 
Cart Moira I 576; 7 283 
Carrilia 6 300 
Cacrilian 1 333 
Carioniropus 1 576 
j Caelum 3 413-414 
j Curooliitnfnla 9 537 
j (3aenoiostidac 8 1.55 
! Carnoprdma 4 576 
Caen»)/<)ir .see Ceiiozoir 
' Caffeine 2 388-389*: 8 674: II 
I 115; 15 404 
I srr aho nieobroniinc 
I Cbiffelannin 1.3 391 
I Cage im-liisioti eoiii|)oiinds 
I 5 1.57 

j ('agigal OlMcrvatory 1 CIO 
1 Cagnia«l-I.ato«r, C. .5 21,5 
Cahill. T. 8 667 
Caicos Islands 14 473 
Caiman I 257; 2 389*: 5 552 
CTTKodile 3 ,551 
Crocoditia 3 551-5,53 
Caiman niger 2 389 
Cain, S. A. 13 507 
CainothcK I 568 
Cttirina moschata I 436 
Caisson disease: helium 6 390 
see also Decompression 
illness 

CalMon foundation 2 389-390 
Caisson well 14 405 
Cake filters 6 272 
Cake production S 413 


Cakilr 4 2925, 293 
Lalabna Peninsula 5 1 16 
, Calabrian Apennines 5 118 
Calamine 2 390'; 12 387; 14 612 
Calamitalcs 2 390-392 
Calamites 5 63; 9 502, 504 
Calamoirhthys 10 490 
Calamophyton 5 63: 6 .572; 

9 .504 

Calamufdtvareae 11 87 
, Calatnatptza me/<i»orMn's 2 371 
I CalaniMtarhys 2 392; 9 502 
I Calamus 5 195 
j Cttlatnus talamns 14 78 
, Calanuid.! 2 392: 1 462 163, 

I 562 

I CnhniiK 12 235 


I Calcaronca— ronl. 

Sycettida 2 396; 10 513: 13 
560 

Calcaroni IS 255 
Calciferol 5 65. 371 

see also Vitamin Ibi 
j Calcification (l>one) 12 353 
j Calcilutite 2 395 
j Calcimine 9 493 
I Calcination II 121 
Calcinea2 396«; 10 513 
Calcarca 2 396 

! Glathsinlda 2 396; 3 158; 
j 10 513 

j l^ciicetlida 2 596; 7 479; 

I 10 513 

j Fharctronida 2 396; 10 !^. 


Cit/anut rrtUalus 2 392 
j Calantit finmarr/nrus 2 392. 

. 1 463 

I Calanui fivperborrut 2 392 
i Calanus tonsH\ 2 392 
' Calapfw sulrala 4 33 
' Cnlappidae 4 34 
Calaverite 5 230. 232 
Calazoil 11 341 
Calcaneus 1 428; 5 428 
[ f:aU.HtM 2 393 39.5*: 4 5.5: 

0 r>62. 10 92. .513. 519; 13 10 
Calcaniiica 2 394-396; 

10 .513 

Caluuea 10 513 
Galrareiiitc 2 395 
roquiiia 3 473 
limestone 7 516 
Calcareous algae; beach sedi- 
ments 12 305 
cementation in bioherms 
i 2 207 
1 coral «Pt 5 474 

; fossil 1 237 

I limestone 7 516 

I Paleozoic florwi 9 504 

I Solmopora 12 473 

I stromatolite 13 190 

! Calraiooiis oo/cs. abvssal 
I 8 135-136 

I Calcareous petrifaction 10 42 
I Calrareons rock 2 571 
1 Calcareous shales 12 241 
{ Calcaieous skeletons: strontium 
I omtent 9 517-518 

I Calcareous soils 12 427 
: Calcaronea 2 595-596*; 10 515 
I Lcucosolraiida 2 596; 7 

480: 10 513 


I 513 
j Calcined clay .3 101 
j Calcined gypsum 6 301 
I C.dr iuinir 7 .145 
■ (UUiiiasih 2 5205 
Caiciublasis 12 76 
Calciphile 11 93 
Calcti'idite 2 395 
Caldsols 12 435 
I Calclspongia 10 519 
C^idciic 2 396-397*, 398; 7 .515; 
I 9 010 

I carbonate mlnerali 2 467 

I cementation In bioherms 

j 2 207 
I chalk S 7 

j crystal optics 3 589-591 

j in dolomite uKk 4 261 

I geologic ihernioiactry 6 

134 

111 meteorites 8 313 
petrifactions 10 42 
I recrystailization expert- 

1 mcnis 1 1 598 
' spicules 4 360 

{ Calcite marUe 8 200 
Calcium 2 397-400; 4 545 
analytical method 2 599 
In hif^eochemicai cycle 
2 244 

in biosphen 2 399-400 
blood chemistry S 197 
crystal structure 8 599 
electron conhguration 4 
504 

extraction 2 398 
extractive metallurgy 8 ' 
1 277 



51 


Caldifm-45 


CalcluBi'^conf. 

lonlation potentlst 4 504 
mcubolUm 1 199, 399-400* 
occurrence 1 397-998 
organometallic compound 
0 402 

plant, mineral nutrition 
of 10 280 

plant, mincr^h cueiitlal to 
10 283 

principal compounds 
2 308-399 
production 4 460 
Galcliim-45 14 8 ; 12 967 
Calcium acctylsaltcylate I 592 
Calcium arsenate: insecticide 
7 140 

Calcium base cooking adds* 
wood pulp 9 589 
Caldum bilirubinate 6 20 
Galdum carbide: acetylene pro 
duction I 87 
Caldum carbonate 2 617 
infrared spectrum 7 108- 
109 

lumineicmte 7 613 
Calcium caseinate 2 537 
Calcium cyanamide 3 694; 6 
421; II 615 
defoliant 4 43 
nematocide 9 29 
Calcium fluoride crystal struc- 
ture 9 600 
ionic crystals 7 248 
lattice 7 248 
Calcium hydride 6 547 
Calcium metabolism 2 199. 

400*; II 566 

Caldum tnontmorilionite 3 162 
Galdum oxalate 2 604 
Calcium oxide 4 77 
Caldum pantothenate 2 19.5 
Calcium pcciaic 10 2H4 
Calcium sucrate 13 2SR 
Caldum sulfate 4 77 
Caldum sulfate dfhydratc 
IS 254 

Calcium tungstate 12 60d 
(^Idamnidac 4 58 
Calculating madilnes 2 400- 
461 

see also Digital computer 
Calculi, renal 7 342-943: II 27, 
14 220 

kidney dimidcrs 7 942-34$ 
prosute disorden 11 27 
reproductive system dis- 
orden 11 482 
urinary bladder disorders 
14 220 

Calculus, barycentric 2 104-105 
Calculus, differential and inte- 
gral 2 40I-40S 
applications of dcrlvaUves 
2 408 


Calculus, differential and 
integral'-cont. 
apppllcatitms of Integrals 
2 403 

d^nitc integral 2 402 
dmivativc 2 401 
differentiation 4 128-192 
function (calculus) 2 401- 
402 

functions of several varia- 
bles 2 409 

fundamental theorems 2 
402 

infinity 7 97 
Integration 7 166-174 
mean, law of the 2 402 
new developments 2 403 
sfe also Differential 
equation; Differenti- 
ation; Integration 
, CalciiUis, piopositional 7 579- 
380 

Calculus of tensors 2 403-407 
contravariant vectors 2 
404-405 

covariant differentiation 2 
407 

dvadic 4 297 
geodesies in Rletnanntan 
space 2 406-407 
line element of Rieman- 
nian g^metry 2 406 
notation 8 174 
quaternions II 184 
tensor 2 405-^ 

Calculus (ff variations 2 407- 
410* 

Bolra, problem of 2 410 
end-}>oint problems 2 409 
410 

miiltidimeniional deriva- 
tives 2 408-409 
single-integral problems 2 

410 

theoretical basis 2 407-408 
Calculus of vectors 2 410-414 
addition of vectors 2 410- 

411 

coordinate systems 2 411- 

412 

curl of vector 2 415-414 
differentiation 2 413-414 
divei^ence ot vector 2 419- 
414 

dyadic 4 297 
formulai 2 414 
Gauss’ theoiem 6 80-81 
gradient of scalar 2 419; 

6 244 

GfMn's theorem 6 268 
IntegratlcHn 2 414; 7 171 
Laplacian 7 403 
notation 8 174 
pseudovectors 2 412-419 
scalar or dot product of 
two vccton 2 412 


Calculus of vecton-"ronf. 
Stokes' theorem 19 148 
vector or cross product of 
two vecton 2 412 
Caldcr Hall Station (Sellafield, 
England) II 359 
Caldera 4 358; 10 84; 14 350 
Caledonian orogeny 19 410-411 
Calendar 1 618; 2 415-416 
Gregorian 2 416 
reform 2 416 

Calendering: paper manufac- 
ture 0 541 

plastics fabrication 16 403 
rubber products 11 645 
Caif liver 9 211 
Calf spleen 9 211 
Calf thvmus 9 211, 212 
('.alfpox 7 34 
Calfskin 7 446 

Caliber (gunnery) I 557, 542 
CaltlMation 2 416 

electrical standards 4 458 
errors 10 206 
quantitative chemical 
analysis 11 143-144 
Calibration curve 12 .582 
Caliche 2 416*: 12 408 
Calicinccae 2 416 
Calidalcs I .574; 2 416-4I7*; 

7 494 

California Current 9 249. 483 
California flying fish 2 101 
California jade 7 301 
California Nebula 9 24 
California quail 11 135 
California red fir 5 278 
California spinyriobster 7 570 
California woodpecker 14 541 
Catifornke 7 10 
Californium 2 417*; 4 504. 545; 
14 67 

Caligidae 2 418 
Cafigo 7 471 

Caligoida 2 417-418*; 9 562 
Caftgtu 2 418 
Califfus brrvis 2 418 
Caliper 2 418; 8 955 

micrometer adjustment 
8 855 

Caliper, tree 5 457 
Caliper rule 2 418 
Caliper wen logging 14 472 
Caliroa cerasi 6 580 
Calivcrdc alfalfa legume 5 183 
Cafkin.tta 5 98, 90 
CaUianidea laeoieauda 4 90 
CatUanira 9 647 
Callibaetis 4 407; 5 99 
C 4 ilHer*s Q factor 10 164 
Callinectts S 566; 4 94 
Callineetes sapidus 8 590 
strasburgensis 14 
Callipallenidac II 106 
Calliphora viridesetns 4 214 
Caffi^Aors voms'lom 8 680 


CaHiphoridae 4 212 
CaUisto 7 824: 12 82 
Ca/fitroga americana 0 680 
CttlUtroga hominivonx 12 247 
CalUtroga nuxellaria 8 680 
CalUxylon 1 510: 2 259; 3 47 $ 
477: 9 504 

Cefiixyfon newberryi 8 477 
Catlobdella lophii 11 557 
Callopora aurila 9 16 
Cedtorhinus ursinus Ig 122 
I Caltoae 2 617 
Callovian stage 7 925 
Celluna 9 186; 5 457 
Callus 10 938; 12 367 
Catochorlus macrocarpus 
12 146<i 

Calochortus venustus 4 293 
Celogtypkus 12 29 
Calomel 2 418-419* 

Calomel electiode 2 419 
Calonmypha 10 479 
Calorec^ptor 12 180 
Calorie 2 340, 419 
Caiorimcicr 2 419-420 
Calorimetric method: electric 
power measurement 4 4S3- 
499 

Calorimetry 2 419-423) 

sfe also 1'lu‘iinorhemisiiv 

Calorizing 8 280 
CdlotAnx 9 111 
Calotte 4 110 
Catpionella 13 651 
Culruse rice 5 183 
Calutron 7 295 
Caivariiim 12 356 
Calvasterias 1 598 
Calvin, M. 10 101 
Calving (kebcig) 7 6 
Calymmatobactntum 2 332 
Calymmatothrt a hoemughaua 

n 87 

Calymtiidae 6 463 
Calyptcr 4 214 
Calypteratae 4 213 
Calypu»blastc 3 6 544 
Calyptopsis larva 5 108 
Calyptra 1 398; 4 18; 5 96f>- 
10 546 

ciicullate 5 561; 7 275 
mitriforoi 7 275 
rostrate 5 .561 
Calyssozoa see Entoprocta 
Calyx 5 327, 329 

Crinoidea 3 548-549 
Cam 2 421 

arbitrary function genera- 
tor 1 978-979 
bivariable function gener- 
ator 1 982 
pedydyne 2 424 
valve 14 263 

Cam mechanism 2 4^-424 
cam follower 1 27; 2 421 
cam profile 2 424 
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Cam iiiechanism--cont. 

diaplacement-Ume diagram 
2 422 

Caniacolaimidae 1* 416 

Omialliinida 9 30, 33 
CanarasauTVS 4 200 
Camarodont dentition; Echi- 
(loidcd 4 374-375 
( jiiunalonta 2 424: 4 359 
12 14Ga 

Camharidae 4 31 
Canibarinae 5 539 
Cainharus 1 5G4; S 569 
Catf’b^tus bartmi 3 539 
(;.iinber I 685 

HUlomotive alcering I 684 
(Minibium IS 1U5 
cork IS 118 
fa^^cuiar IS 1 18 
HitcrfuKciculsir IS 118 
\juulnr 8 242 

Ciitibiiaii 2 424-427*; 6 13C. 
112. II 44; 13 169 
.tiiiiiial life 9 521 
Itav of 2 424 
rl<iMiricatiuii 2 425 
North American 2 426 
plant life 9 504 
v(ratigTapbi< correlation 
2 426 

top of 2 426 
/ot>(N 2 426 

Umbiian MouiiiaiiiaS IIH 
( .imhrtc 115.37 

1 567, 2 427* 
i .i.iiol cricket 9 418 
(..imrrs hail 2 427-128 
Camdidac I 568; 2 427 

f ci»W/irt8 213, 0 408; 12 78 
i mnrloftaniahs 3 412. 414 
hachuinu\ 2 427 
Crtwir/ur dtomedor/ua 2 427 

2 128* 

(a 3 297: II 

t>M 161 

a»tnmoinical 1 613-614 
auxiliary eciiiipment 2 431- 
1.32 

Bakci-Nunn I 613-614 
iMllittic 9 360-362 
box 2 428 

de ep sea 14 194-196 
diffraction 4 507 
film holder! and trantfiort 
2 430 

focusing 2 430 
folding 2 428 
grid 10 160 
lenses 7 452-454 
miniature 2 428-429 
movement* 2 430 
movie S 123-124 
one-riiot rolor 2 430 
“piical tracking instru- 
ments 9 $60-362 
panoramic 2 430 
parallax 2 429 


Citaen—cont. 

photocopying processes 10 

144 

pinhole 7 453 
Polaroid-Land 10 158 
pies* 2 429-430 | 

rangefinder, optical 1 1 3S9 : 
raphl sequence 2 430 
reflex 2 429 
ribbon-frame 10 160 
satellite tracking 9 362 
Sdimidt see Schmidt cam- 
era 

shutters 2 431 
subminiature 2 429 
telephoto lenses IS 447 
television see Television 
camera 

types 2 428-430 
underwater 2 430 
view 2 430 
view findeis 2 431 
Camcin, (clev'ision 13 459 461 
Tircn systems 8 322 
(,ameia iuIm*. relciidon 
13 461-467 

Cainciala 2 1.19*; 3 550: 4 360, 
369-S70. 3725 
Camertna 5 435; 9 229 
Cameron. A. C. W. 4 .555 .554 
Cainrion Cave 2 571 
Cameroon Mountain 1 107, 108 
Cnmnufn pf//itcida 9 416 
Campanian sitlMtagc S .543 
Campaniforni oigan 7 127 
Campaniform sensilla 5 47 49 
i'atnftauuh 14 305 
Campaiiiilarrae 2 432 
Caitipaiiiilah-s I 56(1. 2 412'. 

4 lOHh, 8 6()H, lO 30, 316, 
II 10-1; 13 2H 
artichoke 1 .566 
chicory 3 .59 
guayulc 6 286 
Hcmcy Dew melon 6 476- 
477 

safflower 12 4 
Caimpamile of Haller 6 169 
Campbell’s freciucnry bridge 3 
508 

Campbell standard muitial in- 
ductance 7 79 

Campbell-Stokes sunshine in- 
strument IS 292 
Cempelonitt rufrum 5 31 
Campephaga nigra 11 32 

principalis 14 541 
Camper, P. I 461 
Camphane I 242 
Camphor 1587:2432-433* 
Camphor oil 5 71 
Camphor-tree 2 433 
Campodea fohomi 4 210 
Campodeiform larva 2 181 
Camponotus 1 487: 6 581 
Camposia teragonalobus 6 297 


Camptonite 7 369 
Cam^tosdurur 4 200; II 484 
Campylorhynehw brunneico’ 
pitlus 14 559 
Canattidae 4 212 
C;inada: Noitliwest Pa.ssage 
9 166 167 

see also Antic Ocean: Arc- 
tic and subaictlc islands 
Canada balsam 5 277 
Canada goose 6 236 
Canadia I 431 

C^anadlan Archipelago I .525; 

7 4; 9 166 

Canadian Arctic Archipelago 
i 522. 523 

Canadian scries 9 374 
Canaclian Shield 9 140 141, 
lU 5iin 

Canadian zone 8 245 
Canaima River 12 5^ 

Canal 2 433-434*; 11 586 
ooncreie-lined 2 433 
nmvcyance canals 2 431 
434 

earth 2 -1.13 

inland waterways transpor- 
tation 7 115 117 
intakes 2 434 i 

linings 2 433 
locks 2 434 

water Mipply engineering 
14 405 
weirv 2 454 

Canal of Ilcring 7 .555 
Canal of .Srhiemm 5 162-171: 

6 210-211 

Canal ravs 2 434 435 
Canalicule 12 365 
Canalized rivers 2 434 
Canals: Mars 8 153 154 
Canard 1 213 

stalnlitv and control 13 228 
.supersonic aircraft I 88 
( .vtiaries Currents I 626; 9 249 
C-inary 2 435 

Canary IvKinds 1 lOH; 7 272 
Canrettaria 9 34 
Cancer 3 56.1; 4 34 
Cancer (biology) 2 435 
neoplasia 9 38 
oncology 9 318 326 
*^diatinn-mduced 
11 229-231 
radiology II 316 
radium 11 322 
radon 11 326 
tissue location 2 435 
virus 14 3.10 

see also Radiation injury 
(biology) 

Cancer (constellation) 2 435- 
i 436*; 3 412-413 
I Cancer magister 8 530 
Cancerroot 14 152 
Cancrinite 2 436 
feldspathcnd 5 214 


Cuidela 2 486 
Candelaria formation 14 M 
Canddilla 14 445 
Canddlilla wax 5 88 
Candida 9 235; 14 599 
Cryptococcaks 3 578 
Candida albicans 1 941; 2 4S6; 
3 578; 8 570; 9 236; 14602 
fluoresM'nt antibody 
iiicthml 8 3H3 

Candida guilliermondii 14 602 
Candida krusei 9 236 
Candida parapsilosis 14 602 
Candida reukaufii 5 188 
Candida tropicalis 14 602 
Candida utilis 14 604 
Candidiasis 1 342: 2 456*; 

10 428; 12 370 
nystatin 9 236 

Candle 2 436 
Caandlepower 2 436 
Candolle, A, de I 422; 10 368, 
377 

Candona hoffi 0 447 
Cane sugai U 236. 2.17. 241-243 
.Ter also Sugar 
thanes Vcnatici 3 412. 414* 
Canfiddite 1 531 
Canidac2 522;4 259:5 490 
wolf 14 522 

f^aniiir disli‘tn|>er virus 8 383; 
14 :t28a 

Canis famitiaris 2 523; 4 259; 

11 527 

CaniT latrani 5 530 
Cams Major 3 412-411 
Canis Minor 8 412*413 
Canis nigrr 14 522 
Canis ntiOifus 14 522 
flanker disea.se: animal 12 30 
tree 14 73 

see also Plant disease 
Cankerworm 2 436-437*, 

7 464 

Canna edufis 1 550; 12 76 
Cannabinaceae 14 235 
CannabiT 5 37: 12 79 
Cannabis saliva 6 414: 8 102; 

11 108; 14 235 
Cannaceae 12 76 
Canncl coal 3 228-229 

microfossils in 8 356d 
C-anning 5 408 
Cannirano, S. 9 393 
Cannizzaro reaction 1 228-229 
Cannon. W. B. 6 467, 518; 

8 603; 10 36. 210; 13 607 
Cannon, aircraft 1 534 
Cannopilui 12 318 
Canoidca 2 522 
Canonietd ensemble 19 61 
Canonical equations of motion 

2 437-439; 6 330-331 
Canonical transformations 
2 487-489 

applicatiom 2 486489 
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Canonical tranaformations- 
cont. 

Hamilton' Jacobi theory 
6 331-992 

Hamilton’s principle 
6 331 

Canopus 2 626; J3 41 
Canc^y eje^ion 1 190 
Cantabrian Mountains 3 117 
Cantaloupe 2 439 
Canterbury hells 2 165 
Cantharidae 3 277 
Cantharidiii 3 282 
Cantilever 2 439 
biidg^ 2 332 
spring 19 16 
wing structure 14 514 
Cantor, C. 8 177 
Cantor discontinuum: r^l var 
iabtc 11 371 
Cantorhinoinoipli 8 251 
Cantor’s ternary set 8 178 
Canvas 2 439 

Canvashack duck I 436; 4 291 
Canyon: river-nit 13 215 

siibiiuniK* sfff Siibinaniic 
canyon 

Canyon Diablo nu'tcoiile 8 315 
Ci^outchoiic 6 286 
Cap nut 9 231 
Cap rock 10 63 

in salt domes 12 19 
Cap sciew 12 86, 88 
Capacitance 2 440-441 
body 2 441 
in parallel 1 271 
in series I 271 
itamUrds 2 445: 4 459 
iinlu 4 461; 5 181 
Capacitance box 2 441 
Cap!u:itance nieasureinent 
2 441-445 

ballistic galvanoiiieiei 
method 2 444 
bridge nicHliocK 2 442 
distributed caparitance 
2 444: 4 457 
resonance method 2 441 
standards 2 445; 4 459 
time-constant methods 
2 444 

Ca|>acitivr reactance 1 279-272; 
II 349 

Capacitive-input filter 10 561 
Capacitivity tre Dielectric 
constant 

CaiKicitor 2 440 441. 1I5-447*, 
5 161; 19 304 
adjustable 2 445 
air, gas, and vacuum 
2 446 

aluminum mcide film ca- 
pacitors 2 447 
capacitance 2 440-441 
ceramic 2 446 
diarging and discharging 
2 440 


CaparUor-~cont. 

dasslAcation 2 445 
cylindrical 2 440 
dectric distribution sys- 
tem 4 425 

electrical standai^s 4 459 
dcctrolvtic 2 447 
energy of charged capacitor 
2 4 ^ 
fixed 2 445 

geometrical types 2 440 
guard rings 2 440*441 
liquid-dielectric 2 447 
mica 2 446 

nonpolariml clccindvtic 
2 447 

paper 2 446 
parallel-plate 2 440-441 
plastic film 2 446 
polarized electrolyiie 2 447 
printetl-cimiit 10 596 
pmjMn'ties 2 440 
shidd 2 441 
solid-dieicctric 2 446 
spherical 2 440 
tantalum elertrolviic 2 447 
threc-temiiiial 2 441 
triniincr 2 445 
two-terminal 2 441 
variable 2 445; 12 201 
Capacitor induction motor 
7 78 

C,i|Mritor miciopbone K 161 
Capacilv. elcclrical .\rr Capaci- 
tance 

Cape Blanco I 107 
Cape Bon 1 107 
Cape Bicion Island 9 145 
Gape buffalo 2 250 
Cape(kKl 9 150 
Cai>c Fatcwell 1 524 
Ca(>c Fear 9 150 
Cape Fear River 9 150 
Cape Morris Jcsiip I 524 
Ca|ic Ranges 1 106 
Cape Verde Islands I 106 
C,ape York 1 670 
Capdia 6 184; 13 41 
Capfita gallinago 12 390 
Capillarity: surface tension 
13 316 

Capillary (anatomical) 2 447 
blood vessels 2 269 
Capillary analysis 3 93 
Capillary buret 6 46 
Capillary visctmictcr 14 333 
Capillary wave 14 417 
Capitan Reef complex 10 25 
OapltelHdae 10 462 
Capltontdae 10 213 
Capitosauridae 13 126 
Capituliim 1 599; 7 298; 

12 355 

Capitulum cells 3 10 
Capnella rugosa I 227 
Caponidae 1 559 
Capra mgorensis 6 227 


Cai>ni Hinas 6 227 
Capra ibex 7 1 
Caprella 2 447; 3 563 
Caprella linearis 1 340 
Caprcllidae 2 447-448 
Caprellidca 2 447-448 
Amphlpoda 1 359-34] 
Caprellidac 2 447-448 
Cyamtdac 2 448 
Caprellids 2 447-448 
Capric acid 2 474 
alpha-Capriioniids 8 307 
Capricomus 2 448*; 3 412-413 
Caprifoliaccac 11 647 
('apriinulgidae 2 148; 9 101, 

14 488 

whippoorwill 14 488 
Caprimulgifornics 1 694; 2 448* 
nighthawk 9 101 
Caprimulgus voctfertn 2 448: 
14 488 

Caproainidc 1 303 
Capitate 5 74 
Caproic acid 2 43. 474 
Caproyl chloride 1 45 
Caprvlainidc 1 303 
Caprylic acid 2 474 
Capsaloidca 8 573 
CapifUa hmsa pti\loti% 1 401 
CapsUuin 7 436 
Capsiatm annnwn 9 541. 627: 
10 232 

Capsicum frutesems 9 627 
Capneum pettdulurn 9 627 
Capsicum puhefcctu 9 627 
CapMiiueies 14 328 
(..ipsiiU- 1 :i<i8, 398fl: 5 96rt: 

6 271; 8 634, ^546 
rlei.stoiai|MMi.s 10 546 
gyiiunKitomom 10 516 
Caitttilc (fniit) 5 542; 9 539 
C,iplan. |M'st(Cidc I 475 
Captax 13 601 
Caplorhinomoqili leptiles 
13 305-306 

Captorhinoniorpha 3 515 
Captorfiitius 3 515 
Capiurc gamma rays: ncutrrni 
cross MXtioii 9 87-88 
nuclear reactions 9 ^1 
radiation shielding 1 1 240 
(-.iptiirc reactions 9 201 
Capybara 2 448 
Car ser Automobile; Automo- 
tive vehicle 
Garabidac 3 276 
C<2r05ocrinti.r 4 866 
Caracara 5 178 
Cararharodon carcharias 
12 243 

Caiadodan series 9 373 
Carangidae 10 10 
Carapa 8 91 

Carapace S 561; 4 24; 12 49 
Carat 2 448*; 6 231 
see also Karat 
Carat wdght 2 446; 6 188 


Caraway 2 448*; 12 612 
Carbamate21I6;7142 
soil stcrillution 12 465 
Carbaminohemo^obin 12 566 
Carbamyl aspartate 1 589 
Carbamyl phosphate 1 316, 
589; 2 59 

nitrogen excretion 9 112 
Carbamyl sucdnic add 
(ureidosucdnic add) 2 59 
beta-Carbamylamino acid 2 3ti 

beta-CarbamylaminoisobutYric 

acid 2 36 

beta-Carbamylaminopropionic 
add 2 36 
Carbatiilide 1 408 
Carbanitin 2 448-449* 
halogenation 6 328 
Carbarole 2 449-450*; 3 236 
^^aibcncs 2 265 
2-Carbethoxycydohexanone 
3 373 

Carbide 2 450*. 464 
abrasive 1 9 
acetylide 1 37 
caldutn 2 3^ 
wriiim 2 655 
interstitial coin{>ouiuls 
12 47M 

refractory II 410 
silicon 12 320 
in stainless steel 13 31 
tungsten 14 140 
Ciibine I 517 
Carbinol 8 339 
Caibitol 10 423 
Carbobeuzoxychlntiiio 9 629 
CarhocycUc com})oun<ls 
9 394-397 

alpha-Caibodocccoxyelhyl N- 
phcnylcarbainatc 10 380 
Carboliydrasc 5 203 
Caibohy«Ii.ite 2 150-158*. 

5 181; 14 328ri 
amylase I 365 
analysis 2 452-453 
aniiiial-fced composition 
1426 

bacterial aerobic oxida- 
tions 2 S3 

bacterial biosynthescs 
2 54-56 

bacterial cel! chemistrv 
2 12 

biochemistry 2 199 
edl proic^last 2 612, 61^ 
classification 2 451-452 
o^ior tests 2 453 
deficiency 8 261 
evtimatinti 2 452-453 
food 5 371 

formulation 2 454-456 
fructose 5 541 
fuQCtitm 8 261 
galactose 6 5 
glucose 6 218 
gluooside 6 219 



Carboxyl group 


«1 


glyoDside 6 224 
identification 2 452 
methyl giucosidc* 2 457- 
458 

tmmo^accharidcii 2 451; 

B 578-583 

nmwrotation 2 456-457 
nonredtiring sugars 2 452 
nutrition 9 235 
oliuosrfccharidcs 2 451. 

9 315 

phoiofynthesis 10 184 
pdlvMC^harides 2 451; 

10 491 

reducing sugar 2 452 
separation 2 452 
Slant! IS 50 

strrcoisomcriHin 2 453'454 
siruLtiite 8 ?G1 
«ugji toiiloiinatioiis 2 457 
r'jrbohydratc metabolism 
2 166,158-461*; 4 594-595, 

8 261 26S 

abiKitmal 8 261-!^3 
adcnoNii!<’inpliosph.iie 

( \'I P) 1 65 

•itlicuai (oriox steroid 1 71 
tiHKliemisii) 2 109 

rail>oh\<lirftc> 2 459 
dis.iuli.nides 2 m) 461 
d'bsimilalion ol simple 
Mig.i)s 2 159' Kid 
riutoci inc iiicchaiiisnis 
4 591 

('pmepliiiiic I 77 
L'liKose I phosphate fi 218 
Itiiirose I) ])hos)ihate 6 218 
I'hiogrn 6 222 
gluolsMs 2 459-460 
niUMinal ahytiplioii 2 159 
k'tOMs 7 340 
oxidative mechanisms 
2 460 

pi>l\>.uctiaiidi*s 2 160-161 
simple suguis othei than 
gliKosc 2 460 
S[>cda]i7cd tissue 12 .567 
thiamine 13 598 
(Mns]Miit 2 459 
uridine dipliosphoglucuse 
(UUPG) 14 218 
alw Ailrcnal disoiders: 
Adrenal gland: 
(Urbuhydratc 
i-arliohyiiratc metabolism 
(plants) 10 349-S5S 
fcilitlosc 10 853 
l^entose and pentosans 
10 352 

«anh 10 351-853 
siicnxte 10 352 
Caibolic add see Phenol 
Caiboluy 6 447 

‘^'hoiii)cin I 476; * 461 -402- ; 

S 66 

Mitibiotic 1 464-468 


Carbomycin— »in<. 

antimicrobial activity 
2 461 

ciicmistry 2 401-462 
isolation 2 461 
pharmacology 2 462 
properties 2 461 
(brbem 2 4fi2-165*; 4 545: 

9 392-398; 12 319 
alloiropic foiiiis 2 462 45:1 
analytical methods 2 464 
ancient 11 294-293 
bivalent roin|Hmn<ls 2 465- 

466 

carbide 2 450 
carbon dioxide 2 466 167 
carbonate 2 467 
charoNil 8 10 
rhemiral binding 3 25 
ronipoutids 2 463-464. 

9 392-398, 12 319 
contem{)oraiy 11 294-295 
electron configiiraiioii 

4 504 

ioniratioii potimtial 4 504 
isotopes 11 291 
native cirinait 9 4 
occunciire 2 462 
organic quantitative 
anahsis 9 398 
plivsical and chemiial 
pro|>crlies 2 4(»2 463 
plant, nuiieial iiiiiiiiion ol 

10 280 

p1.inl, miiiei,ils esn‘tili.i1 to 
10 282 
in sea 12 109 
s{Kx.ti:il cmissi\it\ 4 583 
in stars 2 467 
uses 2 462 

see also Activated cailmn; 
Carbon black, i Charcoal. 
Diaincmd; Giaphiic; 
Organic chcniistrt 
CarlK>n-12* Ct’i/C*'-! ratio 
II 294-295 
nuclear reactions 
9 I'PI-m 

Carlioii-14: cosmic- ray- 
pToduaxt II 270. 291 
dating see Radiocarbon 
dating 

piston ling wear studies 

14 9 

time-interval mcasurcrncni 

15 646 

CailKin aic lamp 1 503 
Carbon black 2 462. 465*: 

10 224 

from natural gas 9 6 
petrochemical 10 48. 44 
petroleum products 10 72 
rubber 11 636 

Catlmii com)>ounds, bis'alent 
2 465-466 

Carbon cycle; in biosphere 
2 242 


Carbon cyde, thermonudear 

2 472-473: IS 107-108 
Carbon dioxide 2 466-467 
applicatiems 2 466-467 
atmcMpheric chemistry 
1 635 

distribution 2 467 
dry ice 4 279 
exchange between sea and 
atmosphere 12 1045-105 
fire extinguisher 5 279 
Grignard reaction 6 270 
manuCacture 2 466 
mine gas 8 492 
normal vfbraticm modes 
6 342-343: 8 552 
photosynthesis 10 190-191 
refrigerant II 415 
welding 14 467 

CailMHi disulfide 2 162; 13 257 
coat chemical 3 235 
fumigant 5 560 
iictiiatocidc 9 29 
rodetiticidc II 615 
solvcxit 12 496 
velcKity of sound in 12 513 
Cdiboii iiiicioplione 8 362 
(.Carbon monoxide 2 463-464 
rrsogmic properties 3 572 
hydruloniiylatioii 
6 542 543 

mcnal carbonvl 8 279 
niiiie gas B 4*12 
rcKlenticidc II 615 
vdoritv of sound in 
12 513 

C.irl)(>n monoxide fuel cell 

5 552 

Carbon monoxide poisoning 

1 696 

Cailmti-iiitrogcn cycle 

2 472-473*: 13 107-108 
Carbon star 2 467. 13 41 
f^urbim steel IS 206 

radiation damage II 223 
t:aib(»ii tetrachloride 2 46k, 

467 468. S 74 
fire extinguisher 5 279 
inleniticleai distances in 
4 508 m 
solvent 12 496 
^’’.'tbem transdiicei 8 359 
C*irlfonaceous scxliinents 12 140 
C,irh(m.iie 2 468*; 10 12 
Carlicmate-apaiiic 1 489 
Carbonate isotope thermometer 

6 132-134 

Carbonate minerals 2 467-4^ 
ankeritc I 428 
ar^cmitc 1 496-497 
common carbonates 2 467 
dtag^iesis in 4 95 
dissociation products 2 468 
kutnahorite 7 374 
ill meteorites 8 313 
in ortlioquartzites 9 418 


Carbonate rocks 4 261; 12 185 
dolomite 7 515 
limestone 7 515 
stratigraphic traps 10 63-64 
Carbemate sediments 12 189 
Carbonate skdccons: fora- 
minlferal tests 5 480 
magnesium content of 
S 517 

in neritic deposits 8 135 
in pelagic deposits 8 185 
018/01H ratios of 9 518 
Carbonatite 10 86 
(kiibonic snow 2 466 
Carboniferous 2 468-472*; 

6 136 142; 13 169 
Caiiipedia 8 146 
climate 2 472 
cual making 2 -170-47I 
divisions 2 469 
eccHioniic resources 2 472 
life 2 472 

Mississippian 8 517 
mountain building 
2 471-472 

nature of deposits 2 469 
Nuith Atnericq 2 47i 
Peunsytvuniaii 9 622 
plant life 9 504 
scdiiiicntarv environment 
2 469 470 

Carhuiiitriding IS 313-314 
Carlmniuni ion 2 472 

organic reaction mechan- 
ism 9 400 

raremization 11 198 
Carbont/ation 3 271 
Carbonyl, metal 2 463; 8 279 
Carbonyl bromide 2 463 
Carbonyl rouqionent: aldol 
condeiuations 8 874 
Carbonyl rnin|H>und: ester 
^ 72-77 

Grignard reaction 6 270 
hydrc^cnalton 6 552 
identification 9 468 
Refurmatsky reaction 
11 402 

Carbonvl dcrlvativc^; 

iiomentlature 9 396 
Carbonyl fluoride 2 463 
Carbonyl selcntde 2 463 
Carbonyl sulfide 2 453 
(.kiiboriiiidum 12 321 

gent, manufactured 6 100 
see also Silicon carbide 
Carbowax 10 488; 14 443 
Carboxydomonas 8 340 
Carboxydomonas oligorarbo^ 
philus 8 340 

Carboxyhemoglobin 6 411; 

10 436 

Carboxyl: organic quantitative 
analysis 9 399 
Carbmtyl functiems; 

nomenclature 9 896 
Carboxyl group 2 478 



Cafhexyht 

Cubat^sa;US70 

Ctrboxylk add 1 47S-476 
aortic acid J $0 
metd MDhfdride J 4BAi 
add halide 1 44 45 
amide add 1 303 
benzoic acid 2 163 
formic acid 3 473 
Ionization and acidity 
2 473 

nomendatiire 2 473: 

9 396 

oxalic acid 9 461 
in petroleum 10 35 
phthalic acid 10 198 
properties 2 473 
reactions and uses 2 476 
structural variations 2 476 
structure 2 473 
see also Add anhydride; 
Add halide: Ester; 

Fat and oil, non-edible; 
Wax, animal and 
vegetable 

Carhoxymetliylcellulosc 2 626 
Garboxypcptldiise 5 203. 204 
protein metabolism 11 42 
N-(o-Garb<»xyplietiyl)-D- 
libosylamine S-photplute 
I 315 

1 -(o-Cui boxyphenylamino)* I - 
dcoxyribuinsc*ri-|)1iosphate 
1 313 

Carbuncle 1 466-467; 2 2, 477*; 

7 07 08: 13 .18 
Carbureted water gas 5 552 
Carburetor 2 477-480 

aircraft carburetion 2 179 
automobile carburetion 
2 478-479 

automotive engine 1 687 
cold engine operation 
2 478 

engine air chaise 2 477 
fuel -air ratio 2 479 
fuel-air requirements 
2 477 

fuel charge 2 477 
icing 2 479 
Idling 2 477 
metering valvm 2 479 
updraft 2 477 

Carburizing td sted IS 312-313 
Carbylamine reaction 
1 305-306 

Carcfiarbtnidae 12 157 
Canharhlnus leucas 8 573 
Caorchesium II 54. 55 
Carcinogen 2 348 
Carcinogenesis 9 318-326 
air pollution 9 323 
bio^emistry 9 324-326 
biological response 
9 324-325 

cdl membranes and 
mwioiayen 2 607 


j Ciremgemis-emt. 

/ chemical carciaogens 
9 S2S-S2S 

dUgnoait 9 5ZS’524 
extrinsic factors 9 322-323 
food 9 523 

intrinsic facton 9 321 522 
investigations 9 325-326 
irritatimi and infection 
9 323 

radiation 9 31^ 
tobaox) 9 323 
treatment 9 823-324 
see aho Oncology 
i Carcinoma 2 200, 10 100, 

13 150; 14 1.16 
anaplastic 2 348 
basal cell 9 320-321 
bronchoj^tc 2 346-349; 

7 621 

chorionic 9 320 
epidermoid see 
Epidermoid carcinoma 
lco|>anl-frog kidney 14 136 
onedogv 9 320 
papillomatosis, infectious 
(rabbit) 9 541 
prmtate disorders II 28 
j ulcer 14 179 

I vaginal disorders 14 256 

j Carrinoncmrrfcs 6 479; 

) 11.560 

I Carcinosrofpius roittndicauda 
I 14 5B26. .56.5 
I Carcinosotna 5 124 
flirt inotron* 5f tv{H' 2 4 
O t>|H‘ 2 4 

>,er aiw Backward wave 
tube; 'ri,iveling-Wtive 
tube 

<) (lirunotroii 2 4 
Currinuj 9 434 
Carcmiis maenat 3 581 
Curdamme arenirota 10 315 
Cardamine bulbosa 10 345 
Cardamine douglo.uti 10 345 
C.ardatnine hirsuta 10 345 
Cardamine penmyhmniea 
10 345 

Cardamine pratenus 10 345 
Cardamine rottindt/o/ie 
10 $45 

Caidamon 2 480*; 12 76 

spice and Oavoring 12 612 
Cardan. (J.l Girolamo 
4 462; 5 47, 487 
(lirdan joint 5 487: 14 206 
Cardan’s suspension 
10 432, 570 
Cardia 4 159 
Cardiac catheter 9 470 
Cardiac cirrhosis -7 562 
Cardiac decompensation 
6 358-362 

Cardiac disease see Heart 
disorders 


/ drdiac edema 410 
I Cardiac gfmd 4 IS9, ISO 
I Cardiac glyam'de S 224 
I Cardiac muxle * S5i 

behavior, onCog^yt 134 
histology 8 635-636 
mitochondria 8 519 
Cardiac valve anomalies 
2 515 

Cardial veins, dianges during 
development 2 485 
Cardiidae 9 251 
Cardinal 2 480 
Cardinal points 2 480 
Cardinality of sets 12 205 
Caiding’ textile 13 533-534 
Cardieicarpon 9 478 
C'ardiotenif tordatum 13 169 
Cardioid 2 481 
Cardioid condenser: 

microscope 8 389 
Cardiaioma guanhumi 3 530 
Cardiospasm 6 79 
CaniiovaKuiar system 
2181-521*: 3 144 
actoinailes of great vessels 
2 516-.52n» 
cardinal veins 2 409 
cireulatory system 3 144 
romparativc anatomy 
2 497-500 

comparative nnbryology 
2 481-491 

comparative pbystolt^ 

2 500-505 
congenital defocts 
2 .508-516 

fetal diculation at term 
2 492 

functional development of 
heart 2 491-4^ 
heart physiology 2 505-.50B 
histamine 6 457 
partition of embryonic 
heart 2 485-491 
postnatal circulation 
2 494-497 
radiation injury 
(biology) 11 228 
shock syndrome 12 294 
vein 14 290 

Cardiovasrular system disorders 
2 .52011-521 
arteries 2 520«>520b 
lymphatics 2 5205-521 
veins 2 520b 
Carditis 6 358 
Cardfum edule 5 202 
Gardomom hills 1 580 
Cans of ^ufig: biitb 11 460 
mammals 11 460 
reproductive behavior 
n 460 

Caretta earetta 14 166 
Carex 3 190 


fCanO’-FoaUTlutdgafg, 

Cirgo(Aipi)ItZ5-2S2 

j Cargo lines, air 2 260 
Cargo suhfflarfoa 29 2ll 
Cargo tntaponatioo, air 
1 160 

Catgo vessel see Ship, 
merchant 

Cariaco Trench 2 522 
Caribbean Basin 2 521 
Caribbean Current 1 626 
Caribbean Sea 2 521-522*; 

9 271 

Caribosiren 12 M7 
Caribou 2 522*; 9 144 
Caridea 4 24-84 
Caridoid facies 5 97 
Malacostraca 8 76 
Mysidacea 8 683 
CaHes, dental IS 676 
Carillon 2 159 

electronic see Electronic 
carillon 
Carina 3 412 
CArinina 9 4% 

('arinAOiA 9 496; 11 560 
Carinomidae 9 496 
(’.aris. I). F. 7 199 
Carius methml: sulfur 
determination 9 308 
Carlisle. A. 4 453 
Carlozitteiia 11 128 
(..iilsim, A J 6 ,157 
Carluibwtni 9 I8ti. IS 389 
CArfurlot'iVa pa/me/a IS 565 
Carminic acid 1 457 
CainalHtc 6 324 

potassium compounds 
10 530 

{Muassiuni fertilizers 
5 238 

rubidium ore II 647 
Cat nation 4 234; 9 407, 408 
Caiiutioii wilt 9 1085 
Cainauba 2 522*; 14 443 
electrets 4 422 
epidermis 5 37-39 
Palmalcs 9 524 
wax 7 529 

Camegiea gigantea 8 190 
Camel Mountains 5 1 18 
Caraelian S 6 
gem 6 99 
quartz 11 182 
Carfieyella 4 366 
Camic Alps 5 117 
CAmtfer floridw zone 14 82 
Carnivora 2 522-523*; 8 82 
phytogeny 2 522 
structural adaptations 
2 522 

taxonomy 2 522-528 
see tdso entrim on spedfb 
animals 

Carnivora fonils 2 523-524 
Camoslne 6 457; 9 629 
Carnot, Sadi 2 524 



Carnot cvde t S24-627*: 
„ S74: M HI-274 


coiBiant-temperatnre 
heat addition 2 525 
(]>-ogemcs S 574 
Mcntiopic coraprcwion 


2 525 

i!«iitropic expansion 2 525 
iMtttiermal compression 


2 525 

p t' diagram 2 525 
mth radiant energy 2 525 
reversed 2 526: 11 415 
bieam 2 525; IS 79 

thermodynamic 

piindplcs IS 566 
T’S diagram 2 525 
fjinotiic 2 527*: 8 278; 

II m. 14 2105, 268 
oic reserves 9 186 


r.ai<t’s acid 10 28; IS 262 


('Hirob bean 8 92 
( atoiinta 14 5625 
( utnilma Hfetirai 14 5625 
Ui'niluitiiaf 14 5625 
rnroliiia hemlock 6 410 


Caiolina parakeet 11 69 
( aroltniaii rone 8 245 
( jiotine 2 54, 266, 528-529; 
5 92 


r'pha ('aiotene 14 540 
tieia Caiorcnc 2 527; 14 540 
2 527-551 *; 12 566 
tMrrcrial biosynthrscs 
2 54 

hiothcinisiry 2 527 
(ell protoplast 2 612 
(haracteristUa 2 52H 
rlirnni.i(ography S 92 
rl.mifieation 2 528 
Kiliinodcnnata 4 S62 
liMiher star 1 54K 
lipid 2 527 
occurrence 2 527 
phoiiMvnthais 10 189 
plant metabolism 10 560 
\itamin A 14 340 
t-.iroihers. W. 5 242 
< Moiul aitcry 1 487; 9 27 
*^rotid body 1 488; 2 5Sl» 
uiculation S 137-141 
embryology 2 5S1 
histology 2 5S1 
neural crest 9 78 
physiology 2 5S1 
Caroiinemia 10 226 
•"arp 2 552*: 3 649; 5 205 
W-ithians 5 118; 18 409 
t-ariicl 5 332-3S3 

5 128: 8 569 
Carpenter, J. H. 12116 
^'aryiciiter, M. S. 12 540 
^arpt-nterani 1437; 6581; 

*2 407; 14 538 

^Txmtcr bee 2 127; 6 574, 582 
^'arpenicr moth 7 464 


Carpenter teippeiature 
Gompenutor 30 7 264 
Carpet beetle 3 287 
Carpet worm 7 464 
Cei^lnta 5 178 
Carpinus betuius 6 486 
Cttrpintis carolinittna 

6 485; 7 260 
Carporapsa pomoneila 

7 467, 472 
Carpodacus 5 273 
Carpodacus eersmii 5 273 
Carpodacus mexicanus 5 275 
Carpodacus purpureus 5 273 
Carpogonium 11 555 
Carposporc 11 555 
Carpoidea 2 532*; 4 360 
Carpopoditc 3 564 
Carpus 8 564 

Carrageen II 554 
Carragecnin 6 297 
Carretiochelyidae 3 22 
Carrettochety% 3 23 
Carriage bolt 2 277 
Canter (disease) 4 236 
Carrier (dye) 4 310a 
Carrier (nuclear chemistry) 

9 170-180 

Carrier (wave) 2 532; 8 526 
Carrier-free procedure: 

nuclear tlieinistiy 9 180 
Carrier gas 6 47 
C.iuicr injection 

(scniicondiirtors) 12 172 
Canier suppression: single- 
sideband modulation 1 351 
Carrion beetle 2 130; 3 276 
Carrion's disease 2 532-539 
CarrolUte 3 246 
Carrot 2 185. 533*: H 190 
Carruthers current mctcT 
(ocean) 9 253 

Carrying capacity: range land 
11 337 

Carson. J. R. 1 351; 5 511; 

II 573 

Cane du Ciel 1 60S 
Carter. H. M. 12 486 
Carteria 1 235; 10 212 
Cartesian coordinate system 
3 454 

Cancsian geometry 1 387 
Cartesian surface 12 609 
Carthage pool 9 6 
Carthamnw tmctoriur 12 4 
Cartilage 2 533-534*; 12 358 
el»itic 2 534 
fibrocartilage 2 534 
hyaline 2 533-534 
larynx 7 406 
C,artilaginous fishes 4 418 
Cartogram 2 535 
Canography 2 534-536 
aeronautical chart 
2 535; 9 17 
atlasei 2 535 


Cariography-cont. 
cartogranu 2 535 
economic majM 2 536 
land-use maps 2 535 
map collections 2 534 
map compilation 2 534 
map design 8 94-95 
map lettering 2 534 
map projections 8 95*97 
map representation 2 534 
map reproduction 8 97-98 
map scale 8 98-99 
map seta 2 534 
map symbols 2 534 
marine chart 2 535; 9 17 
relief representation 2 534 I 
scientific maps 2 536 j 
statistical maps 2 535 
top(g;raphic maps 2 534 | 

use of diagrams 2 535 
Carton Ciller 5 403 
Cartridge (ordnance) 1 539 
Cartridge brass 3 470 
Canridge filter 3 155 
Cartridge fuse 5 578 
Cartwright, D 6 255 
Carum 14 305 
Carum tarvi 2 448 
Caruncle 12 144; 14 221 
Curved stone (gemology) 

7 164 

Carya 3 188; 4 292b. 7 3l6f 
Carya cordt/ormis 6 441 
Caryn glabra 6 441 
Carya if/inoenjis 6 441 
pecan 9 607 
Carya ovata 6 441 
Carya tomentosa 6 441 
Caryoptianar^ie 2 536 
Caryophanules 2 536-537 
Arthroinitaceae 2 537 
Caryophanaroae 2 536 
Osclliospiraccac 2 536 
i Schiromycctes 12 65-66 

I taxonomy 2 11 

' Curyophanon tenue 
Peshkoff 2 536 
Caryophvllaonc 2 643 
Caryuphyllid corals 12 78 
Caryopsis 5 542; 12 145 
Giaminales 6 247 
Cascade amplifier I 345-346 
daect-coupled 
4 219-221 

impedantx-coupled 14 357 
JtC-coupted 14 355-357 
staffer tuning 1 344 
transformer roupled 
14 S57-S58 

Cascade Mountains 9 162 
Cascade particle 2 537*: 

, 6 590 

Cascade process 3 497-4Q8 
Cascade pulverizers 3 560 
Cascara sagrada 11 543 
Cascode amplifier 2 537*; 

18 470 


CnMng 88 

C as e-b e are r 7 464 
Case-hardmiing process nt 
Surface har^mlng M ited 
Casein 2 587-588*; 11 40 
cyanoethydation 8 685 
production 2 537 
use 2 537 

Casein glue 14 544-545 
Casein paints 9 493 
Caseous necrosis 4 22-24 
Cashew 2 538*; 12 26 
nut crop culture 9 232 
Cashmere 2 538 
Casimir, H. B. G. 13 298 
Casing, well-hole 2 295-296; 

10 58 

Casing-in operadem: book 
manufacture 2 287-288 
Casinghead gas 9 5-6 
Caslon, William 14 171 
I Casparian strips IS 115 
endodennii 4 598 
Caspersson, T. 4 66a 
Caspian Sea 5 114-115; 7 387 
Casaadagoan Stage 4 87 
Cassava 2 538 
Casse. Grand 5 119 . 
Casst^rain spectrograph 1 615 
Cassegrainian telescope 18 451 
Corstdix mexiianus 6 244 
C^idulidae 2 539 
Camdufma 5 435 
Cassiduloida 2 539*; 4 360. 
.3?2d 

Cassin’s purple finch 5 273 
Cassini, J. D. 2 83 
Cassini division (Saturn) 

12 39-40 

I Cassinis, Gino IS 517 
I Cassiopea 3 255; 1 1 549 
I Camfopeia 2 539*; 

I S 4I2-41!I; 10 30; II 246 
bcta-Cassiopciac 13 303 
Cassiopeium 7 623 
Cassiterite 2 539*; 8 278 
tin ore 18 647 
Cassowary 2 545 
fast (foviil) 5 474 
Cast Iron 2 539-541 
classification 2 540 
properties and uses 
2 540-.541 

structural materiab 
19 205 

Castaing, R. 8 366 
Castafia 5 SB; 12 78 
Castanea 3 188 
Castanra ermata 3 58 
Castanea dentata 8 57 
Castanea mollissima S M 
Caste (social insects) 12 405 
Castellated nut 9 231 
Caster: automotive 
steering 1 685 
CMtlng 2 541-544 

aluminum alloys 1 296 
centrifugal 2 548 



M CosNfig Mrf nintf 


(kstiag—cottL 

dhimiS42 

ioundry technolt^ i 543 
gas evofutfon 2 541 
grain atruccurc 2 54J 
hot tearing 2 541 
interdcndritic porcuity 
2 541 

inveitment 2 545 
microshrinkagr 2 541 
molding processes 
2 542543 


/ CuaJrsis-ctmt. 

! pohmaiiatim It ItS 

see also Enzyme; 
j Inhibitor 

I Catalyst: enzyme 2 15; 5 19-26 
I Fischer-Trof^ch process 

I 5 2BS 
! lithium metal 7 545 

I platinum 10 411 

I Catalytic cracking 2 548; 

I S 533 

I petroleum processing 


permaiiciii-mold 2 542 
plaster-mold 2 543 
plastics 10 403-405 
powder metal forming 
8 2S6 
sand 2 542 

Casting out nines: number 
systems 9 221 
Castner cell 3 71 
Castner profess 3 634 
Casmiid 7 464 
Castnildae 7 464 
Castor (alpha-Gcminorum) 

2 190; 6 J04; 13 41 
Castor bean 2 544•545^ 5 183; 

10 466. 12 145 
Castor C 2 190 
Castor ranadensu 2 127 
Castor oil 5 189-190 
drying oil 4 290 
Castoreiini gland 12 OOd 
Castoridae 2 127; II 615 
Castostomidae 3 649 
Castraiitm 13 326 
Casuariidae 2 545 
Casuariiforines 1 60<l: 2 545* 
Casuaiina 2 545 
CatUAfifUi equisetifoUa 2 545 
Caauaiinalci 2 545*. 4 lOAb; 

10 346 
Cat 2 545 

driiUl ioriiiula 4 (H» 
gestation period 6 182 
vertebra 14 307 
Cal's eye 3 116; 6 98 
Cat flea 12 345 
Cat scratch disease 2 546 
CatabuliMit 8 263-264 
bacterial 2 26-27 
Catadasis (rock deformation) 


JO 68 69 

Catalytic hydrogenation 6 552 

Catalytic icforming 1 1 40.3-404 
fuel gas supplements 
5 553-555 

Catalytically cracked 
ga.soline 6 71 
I Catalvtically reformed 
i gasoline 6 71 
I Caiapochroiidae 3 276 
\ Cataract 2 ri49-.550*; 5 171 
I formation 2 549 

I ty{)es 2 549-5.50 

I Catastrophic death (ecology) 

I S SI5-5t6 
' Catatonia 12 66 
i Catbird 2 550 
j Catch basins 12 212 
i Catcher technique 
I (nnbdiiim) 9 115 
i Calrrhnl 2 S5. r>ri0-5')l-; 
j 10 112:14 126 
[ 4- (fcrf-butyl) Catechol IS 
I Catecholamine 1 76; 13 367 
I clinical pathology 

I 3 192-202 

! ser aUo Adrenal gland. 

I Epinephrine 

I Catenary 2 .551 
I caicnoM of revolution 

{ 13 310 

j *ce also Traclrix 

I Catenation 3 41 
! Catrnohat lerium 7 382 
I Catenniaeiicidac 12 30 
i Catenotarnia pusilla 12 29 
I Cateniilida II 541 
i Cateipinar2 381. 551-552*: 

I 5 5 


11 598 

Catadioptric system 8 388; 

12 68 : 13 448-452* 
Catadromom fish 8 427 
Caulasc 5 24, 27-28; 10 284 

bacterial enzyme 2 19; 

5 20-24 

CacaMi. M. S. 2 132 
CatatfM 12 146; IS 115; 14 132 
Catalpa btj^otiioides 10 179 
Catalysis 2 546-549 

antioxidant 1 479-480 
hetext^iiencous 2 547-549 
homogeneous 2 547 
mechanism 2 549 


Eepldoptera 7 4.59 
I Catfish 2 552*: 3 618 
] Cathartfs aura 14 377 
I Cathartics 2 552* 
i citrate 3 146 
Calharlldar 14 377 
Cathepsin 5 22 
Caihorte (electron tube) 

13 5545 

Cathode bias 2 183 
Cathode bypassing I 347 
I Cathode fall 1 501 

glow discharge 6 215-216 
Cathode follower 2 552-553: 
7 88-39; 14 358-359* 


/ Cathode glow S 215-H6 
Cathode luminescence 

/ gseo-sei 

I Cathode-modulated Class C 
amplifier 1 357 
Cathf^c-potential-stabilized 
emitrmi 13 465 

Cathode-ray oscillograph 9 426 
Cathode-ray oscilloscope see 
(hicilloscope, cathode-ray 
Cathode-ray tube 2 554-560*; 

6 496; 14 243 
accelerating grid 2 555 
cathodoluminesrence 
2 .560 .561 
Charactron 9 219 
computer applications 
2 560 

deflecting sy.stem 
2 556; 13 334 
electron gun 2 555-557 
electron tens 2 .555; 4 537 
emission svstem 2 .5.55 
envelope 2 554-5.55 
flat 2 .560 

focusing svstem 2 55.5 
liigh-freqticncy 
performance 2 556 I 

kinescope 7 347-549 
magnetic deflection 2 557 
oscillmcofie 9 426-432 
f>crsislciice 2 .558-559 
plKJSphnis 2 558-559 ' 

photo 10 193 194 
photnfnrmcr 1 381-382 
photographv 2 .559 560*; 

9 432 

imsideflectiftfi acceleration 

2 557 

radar prcsimlations 
II 205 

storage dtwices 13 159 
swee|> waveform 13 334 
iravding-wave 2 .560 
Cathode ravs 2 .553 
steriliratioii IS 135 
see also Caihode-rav tube 
Cathode sputtering 6 216 
Catho<iic inhibitor 7 112 
Cathodic pickling 4 532 
C'.a(h«Mlic protection 3 489-490: 
4 424 

electric distribution 
systems 4 424 
underground or buried 
cable S 323 
Cat ho<lol u mi ncscence 
2 558-559, 560-561* 
Cathomvein see Novobiocin 
Cation 4 484 

chcmiical binding 3 35 
roordination number 

3 461-462 

removing from water 
14 402 

Cation exchange 7 241 
lialloysite 6 322 


/ Catiai exOaugr-n^ 

miters 

/ sa water It ifff./og 
soils li 

water softening 14 403 
zeolite 14 611 

Cationic surface-active sgciu 
13 321-322 
Catkin 7 98 

Catoptric tcleso»pe IS 448 4S 
Catopygus 9 214 
Calostemma 3 187 
Catostomidae 13 236 
I Catostomus commersonnii 
IS 236 

Catskill delta 11 387 
Catskill formation 11 388 
Catskill Mountains 9 149 
Catteil. R. B. 10 35 
Cattle 1 567: 2 .561-564*, 

3 107 

anaplasmosis 1 1 567 
liver fluke 5 183 
Cattle pioduction: beef 
2 .561 -.564 
dairy 2 564-568 
Caltichide 7 445 
Cattleya 9 373 
C.Hita River 12 527, 528. 53(i 
Caucasoids 1 458 
Caucasus I 577: 5 118 
Cauchy. A I.. 7 166 
Caudiy loimula 12 5^ 
Cauchs rclaiiuiis (e]aslicir\\ 

4 421 

Catirhv-Kicmann et|uaiium 

2 408, 3 339 
Cauchy's equation 

(dis|)ersion) 1 15-16 
Cauchy's integral formula 

3 341 

Caiidiy's intcgial theoieiu 

3 340-341; 7 401 
Cauchv's mean formula 4 131 
Catichy's problem 

(diifcrcnlial equations) 

4 126-127 

Cauchy's test (series) 12 190 
Caudal vortebra 12 365 
Caiidata 1 333; 2 568-569*; 

12 6 . 364 

Crypiobranchoidea 2 568. 
3 578 

distribution 2 569 
ea)1ogy 2 569 
fossils 1 336 
Mantes 2 5(M: 8 187 
morpholt^ 2 568 
physiology 2 568*569 
Salamandroidca 2 563: 

12 6-7 

Caudate nucleus 8 615: 12 59^ 
Caudex IS 111. 123 
Canterpa S 81; 12 343 
Caulcrpaceac 12 343 
Cauliflower 2 569 



C«H Iphotavoltalc) M 


rnullHv. M. * SM 

2uU,i..c.««««*57'>*: ”66 

I*5PudoiDon*d‘’»'**® ** 
tjxonotay 2 1 1 
( iiilophvlUim UialiclroWcs 


12 MtM 

C^usMiU 2 571; 12 54-54« 
scicniific mclhodu 12 74 
Cau« oiwl cflm. law o£ 

12 75-74 
CairtiK 9 69 

Caustic fH)ta»h lOfiSl 

Caustic NO<la 12 412 
Cau'tobioliths 2 240 
Cauveri River 1 580 
Cave 2 571*572 

joint {laitcTiis 7 Slfxi 
karst topogiaphy 7 332-535 
iialariiies and stalagmites 
2 572: IS 35 
Halers 13 35 

('^ve (tadiocheinical labora- 


ton) II 297-29JJ 
C^\c cricket 0 418 
Cavnidisli, H fi 264. 544 
Cavendish cxpciiinent 6 264 
Cairntiiu, J. 11 190; 13 207 
(.as mi vre Cave 
( Ui'eniularta haheren 9 621 
I'.iU'ia t olia\'a 6 292 


tavi.ir 1 46. IS 208 
(!ivimI.ic 6 2^2 

(.iving svstem ut mining 8 482 
( avit.itum 2 572-576 

Bcnioulli’s piiiicipic 2 573 
hiologiial effects of stmiul 
waves 2 210-211 
laviiaiinn number 
2 573 574 

tciitiifugal pump 2 633 
iHetis 2 574-375 
eiosion 2 575 
livdroiivn.niii(s 6 539 
marine propellers II 14 
}•h^^ical causes 2 574 
at stream velocities 5 358 
viijicrcavitaung puiprlleis 
2 575-576 
tvpes 2 574 
ultrasonics 14 I8S 
water tunnel 14 409-410 
(•avitaior: vinegar prorIncHon 
II S26 

l avitv radiation 6 371 
(^awtv resonator 2 576-577*: 

9 5B3 


lee also Resonant cavity 
2 448; 6 292 
f^a'enne 12 612 
Cariev, A. 6 155. 255; II 186 
C«tjlev-Klein parameters 
2 577-578*: II 186 
^“'•iian Basin 2 521 
*^avh»iflnmii 5 arfreri 2 578 
Caylimia 2 578 
^ytonuics 2 578*: 9 503 


Cayugan series 12 327 
Cazenovian Stage 4 87 
C-cut place: crystal optics 
3 590 

CCR process: fud gas 
supplements 5 555 
CDAA 6 421 
CDEC 6 421 
CDT 6 423 
CeufiotAui 12 127 
Ceunol/iut dentaCiu 4 293 
Ceboidea 8 572; 10 589 
Cebriontdae 3 277 
Cebu 9 482 

Cebupithecia .farmiVnCot 
10 590 

Cebus monkey: chromosome 
number 3 107 
Cecropia $ 187. 12 382 
Cecnipidae 2 418 
Cerrops 2 418 
Cecum 1 492 
colic 4 162 

digestive system 4 162 
a-tlai 2 578-57'! 

Cedar beetle 3 277 
Cedar Creek pool 9 6 
Cetlar of I.ebanoii 2 579 
Cedar waxwing 14 445 
Crdaria 2 425 
, Ccdcrhlad. S 9 24 
Mrella 3 187 
Cedtella ndorata 2 579; 8 75 
Cedrna 3 186 

Cedrtts atlanitra 2 578-579 
Oflrwr tlrodata 2 579 
Cedriit Ubatii 2 579 
Ceiha 3 167 

Criha |•nltaulhn 7 331; 12 116 
C.eiling (acoustiral m'atmeiit) 
9 129 

Ceiling (weather) 14 i57-45H 
Ceilometcr 14 457-458 
Celebes 4 357 
Celebes Sea 4 356; 9 271 
Celebes vibtio 3 84 
Celcriac 2 579 
Otfrh lineata 7 469 
Celery 2 579 

spice and flavoring 12 612 
Celesta 8 666-667 
Cdestial equator I 607: 5 47 
Celestial latitude see Latitude, 
celestial 

Ccletial longitude see 
Ix>ngUude, txlestial 
Celestial mechanics 2 579-583 
areal velocity 1 5!^ 
basic concepts 2 579-580 
central force 2 629 
discovery of Neptune 9 40 
disturbed motitm 2 582 
escape velocity 5 68 
gravitation 6 ^3-266 
orbital motion 9 371-372 
orbiti 2 580-585 


Celestial mechanics-cont. 
perturbation (astronomy) 

10 37-39 

rdativity effects 2 585 
retrograde motion 11 537 
stability of solar system 
2 582-583 

undisturbed motion 
2 581-582 

Celestial meridian 2 583; 8 238 
Celestial navigation 2 583 587*; 

9 12; 10 230 
automatic astro tracker 

1 675-6765 

body selecticHi and identity 

2 583-584 

celestial equator coor- 
dinate svstcin 2 583 j 
cU*< ironic applicati<ins 
2 586; 9 16 

horiron system of coor- 
dinates 2 584 
marine 2 586, 8 129 
Naiitital Altiiaiiar 9 6 
obtaining olMcrvcd alti- 
tude 2 585 
polar regions 10 445 
position dctcnninaiion 
2 584 

salrllilc 12 36/1-37 
sextant 12 234 
sight lodiiclion 2 585 
star finder and identifier 
2 583 

time lelaiiomhips 2 586 
Celestial photography see 
Astronomical photogruj>h> 
(U:lesrial sphere I 606-607; 

2 587* 

a7iinutli I 702 
celestial navigation 2 583 
[Kiiar navigation 10 443 
Cclesllixitin I 476 
' Ccicstiic 2 5«7*; 8 278; 13 255 
siroiuiiJ'ii ore IS 194 
Cv'liac artery' 1 487 
Celiac disease 12 369 
Celiac plexus 4 160 
ra;ll (bioliiBiciI) 2 587 5'J4rt 
I ameboid movement 2 594 

! biolt^ira! s{Kxificity 2 216 

j bio{H>tmttials and electro- 

physioh^y 2 235-238 
dicmislry see RatXetial cell 
chemistry 

^ ciliary movement 2 594u 

comp(M«ition 2 587 
concentration gradienls 
2 593 

constancy see Cdl 
constancy 
cydosis 2 594 
cytochrome 3 653 
cytoplasm S 656-659 
death 2 592 

differentiation 2 590-591 
division see Cell division 


Cell (biolc^cal)— coni, 
energetics 4 6006 
energy transformation 
4 6006 

cucaryotic cell 8 356a 
function 2 587-589 
Colgi component 6 235 
hyperplasia 6 590 
indusions, noncytoplasmic 
2 603-604 

intercellular substances 
2 589 

Uncage see Cell lineage 
membranes and mono- 
layers 2 605-607 
metabolism see Cdl 
metabolism 
mitochondria 8 520 
movements 2 594-594<i 
niultioellular organisms 
2 589 

nudens 2 607-608*; 9 215 
numltrr of cells 2 589 
organization see Cdl 
organization 
izcnncabilily 2 592-593 
].laslids2 6M-6i;!*;S77 
pressu re- tempera ( lire 
effects sec Cell (pressure- 
temperature effects) 
priKMryoiic cell 8 356a 
protoplasm 11 47-50 
protoplast 2 612*614 
ladiation injury (biology) 
II 226 

respiiatioii modd 2 233 
selectivity 2 592 
sencsomcc 2 591 
size 2 589 

subci'llular oiganization 
2 589 

theory 2 587-590 
thermodynamic efficiency 
4 6006 

unicellular organisms 
2 589 

(U4I (biological), spectral anal* 
ysis nl 2 504a-595* 

Heel *5 law 2 594i.* 
double beam spectiopho* 
toineter 2 594d 
hcinoproteii) 2 594a-5946 
niit ‘1 ov(tcctrophotometer 
2 595 

nucleotides 2 5946 
split beam spectrophotom- 
eter 2 594r-594d 
Cdl (electric) 2 595; 4 458-459 
dry 4 276-279 
electromotive force 4 499 
standanl 4 458*459; 

14 478-479 
wet 14 477-479 
see abo Battery* electric 
(krll (mathematics): doubly- 
periodic functitnis 4 562 ‘ 
Cell (photovoltaic) 10 196-197 



Ml C|irMtvr»-l*mp«rafurt •#§€!■) 


Cell (protuK'tempenture 
effecu) t 595-601 
buic ctUBe of optimum 
temperature 2 596 
biological actimi of 
piemure 2 599-600 
biological range of 
preuure 2 596 
biological range of 
temperature 2 598 
blolf^'cal temperature 
optima 2 596-598 
dual actitm of temperature 
2 596 

physiodienilcai aspects 
2 595-596 

quantitative theory 
2 600-601 

Cell consuncy 2 601 -602*; 9 31; 
IS 595 

Gostrotricha 6 77-76 
Nematoda 9 30 
Cell death 2 592 
Cdl differentiation 2 590; 4 566 
Cdl division 2 602-603 

biophysics, mathematiul 
2 235 

dtromosome movement 
2 60S 

qrUtkinesis S 653-654 
growth division cycle 2 602 
initlaton 2 60S 
meiosts 8 209-21 1 
mitosis 8 520 
mitotic apparatus 2 60.1 
nudeolus 2 601 
radiation biology 11 219. 
226 

radiation rytoh^ 11 222 
syngamy IS 374 
Cell incltHions, noncytoplasmic 
2 603-604 

Cell lineage 2 604-605 
blaslomcrcs 2 605 
cleavage pattern 2 604 
fate maps, embryonic 
5 190-191 

OeU membranes and mono- 
layen 2 605-607 
Cell meuboHsni 2 593 .594 
acetate 8 264 
admioslnediphospbate 
(ADP) I 64 

endocrine ocmtrol 2 .594 
intneellular location 2 594 
Cel! movements 2 594-5940 
Cell nucleus 2 607 -608; 14 21 
Cell organization 2 608-61 1 
cytoplasm S 658 
geb 2 610 
mitotic spindle 2 61 1 
permammt subcelltilar 
organizaiioiu 2 609 
transient structure- 
assemblies 2 610 
CeU plastids 2 611-612 
Cell protofdast 2 612-614 


' Cel! structures 2 614-615 
Golgi component 6 233 
mitochondria 8 518 
Cell-surface differentiation 
2 620-623 

brush border 2 621 
cilia 2 621 
cutide 2 620 
desmosome 2 622 
intercalated disks 2 623 
stereodlia 2 621 
terminal bars 2 622 
Cell-stirface ionizatimi 
2 623-625 
bacteria 2 624 
blood cells 2 624 
elearophorctic mobility 
2 623 

variation of charge 2 623 
yeast 2 624 

Cell theory: competition 2 587 
cdl function 2 587 
cellular viewpoint in 
biology 2 590 
intercellular substances 
2 589 

multfccllular organisms 
2 589 

number of cells 2 589 
size of cdl 2 589 
subcelltilar organization 
2 589 

unicellular organisms 
2 569 

CeU walls in plants 2 615-620 
rallose 2 617 
cell elongation 2 619 
cellulose 2 616. 625 
diemicat constitution 2 616 
cutln 2 617 

factors governing ati iirture 
2 620 

gums 2 617 
hanicelluloses 2 616 
lignin 2 617 
pectin substances 2 616 
pits 2 615 

plasmodesmata 2 616 
primary walls 2 617 
protein 2 617 
secondary waUs 2 618-619 
suberin 2 617 
waxes 2 617 
wood 14 525 

Cell water relations; diffusion 
pressure deffeit 10 287-286 
imbibition 10 288 
osmotic pressure and 
turgor pressure 
10 286-287 
plasmolysU 10 288 
Ce»/ufricii/u 11 65; IS 2 
Cdto S 666 

Ccllobiose 2 19, 452, 620* 
Cellophane 2 620; 10 403 
food engineering 5 402 
Cdls of Leydig IS 525 


CeUi of Paneth 4 101 
Cdls of Sertoli 18 525 
Cellular membranes 10 283 
Cellular slime molds 1 49-50 
CcIlulaK 2 18-19; 5 203 
Cdlulitb 7 98 
Celluloid 2 626; 5 75 
CeUuloid pyroxylin 5 75 
Cellulolytic bacteria 2 9 
Crllulornonas S 495 
Cellulose 2 19, 340, 450, 458. 
589, 616, 619, 625-626*; 3 290, 
655; 6 217; 10 491; 12 67 
blodiemistry 2 199 
cdl wdb in plants 2 616 
cellobiose 2 620 
cyanoethylation 3 635-636 
derivatives see Cdlulcnc 
derivatives 
gum 6 296 
hemicellulose € 399 
humus 6 517 
natural occurrence 2 625 
plant metabolism 10 352 
preparation 2 625 
pTO{)criles 5 246 
solid [iropeUant 11 8 
starch IS 51 
uses 2 625 

wood chemicals 14 5ihi 
see also Amylose; 
Hemicellulose: Polymer 
Cellulose acetate 2 626: 

S 243. 402 
dyeing 4 3105 
him 10 403 
sheets 10 407 

(;dlulose acctatebiifyratc 5 75 
Ccllulme acetatepropioiiate 
5 75 

Ccllulmc derivatives 2 626 
cellophane 2 620 
paint 9 493 

paper and paper pnMiucts 
9 5S9-.541 
see also Polymer 
Cdlulosc-epoxy cross-link 
IS 540 

Cellulose ether 7 376 
Cellulose nitrate 2 626; 5 75 
Cellulose propionate 2 626 
Cklluiosc triacetate 5 75 
CellutcMe xanthate 2 626 
Celluloaic fibers 5 243 
bleaching 2 258-259 
flameproofing 5 294 
Celluloiioi: radiation damage 
11 223 

Cetlvibrio IS 2 
Cdor lens system 7 453-454 
Celotex; insulator 6 S74 
Cclsian 5 207; 12 477 
Cdiiui temperature scale 
IS 486-487 

Celtis laevl^ia 6 818 
Celtis oeeidmulis 6 SIS 
Cdyphidae 4 212 


Cement (adhesive) Me 
AdhcslTC 

Cement (hydraulic) 

2 626-627*; S S62 
grout 6 285 
materiab 2 627 
types 2 627 

see also Air-entraining 
Portland cement; 
Portland cement 
Cement-asbestos 2 627 
Cement impper S 4M 
C«nent gland S 565; 11 634 
Cemented letiscs: optical lenses 
7 452 

(Wmentite: steel 6 379; IS 90 
Cementum: tooth IS 674 
Cenomanian sti^ 8 543 
Cenozoic 2 627-628; 6 136; 
n 388; IS 169 
animal life 9 521 
floras 9 506-507 
Ccniaurus 2 628*; 3 412-413 
Center of activity (sun) 

IS 273-274 

Center of buoyancy: ship 
design 12 271 
Center of foice 2 629 
(’enter of gravity 2 628*. 6tl 
.ship disigii 12 269 
Center of mass 2 628 
f%Icxtial mechanics 
2 581-582 
coordinates S 291 
orbital motion 9 371 
|K:ndu1um 9 616 
rectilinear motion 8 601 
rigid- body dynamics 
II 570-571 

CxniUT of nscillatimi 9 617 613 
Center of percussion 9 617 
Center of pressure 2 628-629 
Centetes 6 440 
Centigrade temperature scale 
13 486-487 

Centipede 1 560; 2 6Z1* 
Chiiopoda 8 59-61 
Central America 9 163-164 
Central body see Cenerosome 
Central canal 12 365 
Central deafness 4 22 
Central fissure oi Rdando 
8 612 

Central force 2 629 
celestial mechanics 
2 580-582 

lattice vibrations 7 414 
Central heating 2 629-630 
comfort ccmtrol S 816-317 
Central limit theorem 4 257: 

10 630 

error theory distribution 
4 257 

probability IS 70 
Central Lowland Province 
0 154-155 



Central nervoia iy«*m 

2 iso-esi*; II W 

anesthetic 1 402 
behavior, ontogeny t !S4 
bef^eddne effect 2 164 
bioh^cal effects <3i sound 
waves 2 211 

biophysics, mathematical 

2 234 

brain 2 316 
spinal cord 12 616 
Centra! nervous syston 
dcprrsianis 2 94 
Central office, telephone: 
capacity 19 SM) 
crossbar system 13 351-355! 
electronic switching system 
J3 357 

Mrp-by-sU'p system IS 355- 
3')6 

subscriber loops IS 434 
kwiiching function 13 434 
Cential pain (parcsiliesia) 

0 564 

Ontial quadrics: quadric 
Miiface II 134-135 
(Viitul station sre Power plant 
(lciiii.il station olectiicai plants 
•I 

( eiiiral Vallq* of ('aliforniH 
162 

(*cntr.il« 3 119 

(cntralimi autoiuaiic message 
auonuting (CAMA) 13 355 
(cii'uirhidae 2 107; S 539; 

10 ID. 13 291 

Centrifugal casting 2 543 
trf'ninhigal clutch 3 225 
(Vntnfiigal-disk still 4 253 
(Viurifiigdl rxtidctor 12 500 
(riiiiiiugdl fan 5 179 
t^niriiugalforcc263I*: 5 437 
as atlificial gravity 1 474 
centrifugation 2 634 
frame of reference 5 492 
ami gravitation 6 264 
Cmtrifugal impeller 2 631 
Ccmrlluga! pump 2 631-633 
cavitation 2 633 
condenser, vapor 8 382 
marine machinery 8 122 
iniiltisiage 2 633 
Centrifugation 2 633-656 
ilariffcation 2 634-635; 

3 154 

classiBcation 2 635 
tiewaxitig 4 91 
filter, centrifugal 2 635-636 
filtration 2 634 
isotope separation 7 296 
particle size measurement 
12 549 

pt^rolcum processing 
10 67-68 

“paraiion 2 634: 12 186 
wild-liquid filters 5 271 
ultncentrlfuge M 180 


GentrifugaUon->ron(. 

see also Filtration 
Centrifugatioo (biology) 

2 636-699 
cell surface tension 
2 637-638 

cellular studies 2 697 
limitations of Stokes' law 
2 638-639 

other methods 2 639 
phj^cal properties of 
protoplasm 2 638 
viscosity and Stokes' law 
2 638 

viscosity changes 2 639 
Centrifuge see Centrifugation; 

Ultracentrifuge 
Centrifuge method: proto- 
plasm viscosity 11 49 
Ccntriole 2 587, 614, 639-640*. 
642 

Centripetal acceleraiion see 
Acceleration 

Centripetal force 2 640-641 *; 

5 437 

frame of reference 5 492 
Centroadnar ceil 9 533 
CeiitrcKle 2 641 

four-bar linkage 5 484 
Centroid 2 641-642*; 13 310 
by integration 2 641 
principle of syraineiry 
2 641 

by summation 2 641 
surface and solid of 
revolution 13 310-311 
see also Baryccntric 
calculus 

Centroids of areas and lines 

2 641-642 

Centrolccithal egg 5 105: 9 459 
Ccntrolenidac 10 689 
CentropelmA mirropterum 
10 429 

Centropus 3 612 
Centrosomc 2 614. 642-&13*. 

3 80: 4 579 
mitochondria 8 519 

C'entrcMpermald 2 643*: 

4 1085; 10 346 
spinach 12 615 

Centrasphere see Centrosomc 
Centrum 12 S6S: 14 307 
acelous 12 354 
amphioielous 12 354 
heterocoelous 12 354 
oplsthococlous 12 354 
prexodous 12 354 
Centruroi'des gertsehi 12 80 
Centruroides seulpturatus 
1 496; 12 80 
Centrums 12 79 
CephaelUt tpeeaehuana 7 257 
Cephalaspida 9 446 
Cephalaspidlformcs see 
Ofteostxad 


Cephalatpldomorphl 1 112418. 
420; 2 643 

Anasplda 1 395; 2 643 
Cydostomata 2 643 
Osteoitraci 2 648 
Cephalaspis 9 446 
Cephaleuros 14 180a 
Cephalic flexure 9 45 
Cephalic index 1 461 
Cephatin 2 54; 7 529; 10 132. 
355 

Cephallne gregarine IS 12 
Cephalohaena 2 648 
Cephalobaenida 2 643 
Cephatobus 6 436-441 
Ceplialocarlda 1 560; 2 919, 
643*: 3 562 

Cephalochordata 1 420; 

2 643-644*; S 265 
lancdet 7 391 
life history 2 644 
morphology 2 643 644 
nutrition 2 644 
see also Acrania 
Cephalodisrm II 87 
Ccphaloidae 3 277 
Ccphalon 3 564 
Crphalonomia tarsalis 6 581 
Cephttlopina titillator 8 680 
Cephalopoda 2 644-646*; 

8 559; 9 614 

Ammonoldca 1 328; 8 559 
chiomatophore 3 98-99 
Coleoidea 8 559 
Dibranchia 4 107-108 
ecology 2 646 
morphology 2 645 
Naulilotdea 8 559 
nutrition 2 645-646 
taxonomy 2 645 
Vampvromorpha 14 265 
Cephalofxxta fossils 2 646-647 
Cephalopsis 8 680 
Crbhahpterus 3 262 
Ceph^osporiam 8 570 
CephtUoiporium gregatum 
12 535 

Cephalosporium salmosyn- 
nrmatum I 466-467 
Cephalothecium 8 568 
Cephalothomx 1 557; 8 564 
Cepbaloihrididae 9 496 
Cephalothrix 9 496; 11 560 
Cephalotrichous flagellation 
2 63 

Cephea 3 255; 11 549 

Ce[>heid: variable star 14 277 
Cephenemyia 8 680 
Cepheus 8 412-413 
Cephidae S 574 
Cephus einrtta 6 580 
Ceppdlinl. R. 2 269 
Ceractinennorpha 2 647* ; 

4 54; le 513 
Dendroceratida 2 647: 

10 518 


Ceractlnoiiiorpha--eonf. 
Dictyoceratida 2 647; 

10 SIS 

Halidiondrida 2 647; 

10 SIS 

Haplosderida 2 647; 

10 513 

Poedlosdeiida 2 647; 

10 513 

Certdonia siliqua 6 297 
Ceram Sea 9 271 
Cenimbyddae 3 278 
Ceramic rapadtor 2 446 
Ceramic coatings 8 284-285 
Ceramic microphone 8 362 
Ceramic phonograph pickup 
4 240 

Ceramic technology 2 647-650 
cermet 2 655-656 
day products, architectural 

5 167-168 

drying and firing 2 650 
clectroceramics 2 650 
forming operations 
2 648-650 

glass and glass productt 

6 206-209 
glazing 6 212 
kiln 7 345-347 
plaster 10 397-398 
porcelain 10 512-513 
pottery 10 546 
pyromctric cone II 127-128 
raw materials 2 547-648 
refractory II 409-411 

Ceramics; baiium titanate 
2 96-97 

radiation damage 1 1 223 
slip casting 2 649 
spacecraft structure 12 556 
Ccramide 7 529 
Ceramium 3 79 
Ceiaphionidae 6 574 
Cerargyrite 2 650 651*: 6 524; 
12 329. 332 

Cerastoderma edule 5 100 
Cera/iocaris stygia 7 476 
Ceraiiomyxales 8 687 
Ceratiifmyxomycetidae 8 687 
Ceratium 11 59 
Ceralium hirundinella 4 197 
Ceratocombus 6 408 
Ceratocystis 8 254, 265; IS 141 
Ceratoeyslis fagecearum 14 73 
Ceratoeystis ulmi 14 76 
Ceratodontidae 4 210 
Ceratodus 18 387 
Ceraioma trifureata 8 529 
Ccratomorpba 10 18, 19-21 
Ceratophyllm gallinae 12 845 
Ceratophyllus niger 12 345 
Ceratopsia II 484 
Ceratopyge 2 425 
Ceratosaurus 4 199 
Ceratostpmella 10 318-S14 
Ceratostomelh ulmi 9 236 
Ceraurm 14 106 



6i Ctroum phumxauHitmiis 


Ctraurus pleurtxanthemus 
14 f04 

Cgraurus v htt/ingtont 14 t02 
CacauaZm* 4 140 10 lit 
Cenaria miawa 2 631 
CercatiaeS 183 6 429 
Careariatum 2 651 
tercattonm fuluts 2 631 
Cercanat dermatth^ 12 1 R 9 
Cerailtphytlum 9 506 
Cercupidae 6 470 471 117 
Cercopithtciilie 2 I 10 500 
Cerropuhccoulc 1 8 572 10 589 
Cenospora 8 410 
Cerroipora ntathidttola 9 603 
Cerwpoia bt liwla 13 211 
Circospma boefnnetiaf 11 311 
CfTCoipota touhott 7 328 
Ceno^pora ttmnta J 52*1 
Ceuoypoia htku hn 12 535 
(tnospMa krugtana II )31 
Cdtospora mmae 2 % 
(erroipora ptnuneti 8 110 
f rrrnypma /w onaia 9 (i 03 
(rt(oypma sojtna 12 533 
( trtosportUc i 53 
( enosponlla apu 1 51 
(eirofpordlrt futirola i 51 
(lu 11 2 651 * 5 172 
1)4) !(> 2 98 101 
bmk)\!u 4 t 2 11)0 
uHii 1 IHO IH} 
food nitnul kuiiiii}, 

5 121 122 
om 9 23 H 211 
net II 5 () 2 f )M) 
r>c II 656 657 
Hhc 4 t II 179 IS 5 
r<uil rhciniMn 26)1 6)2 
milliiiK 2 65 L 652 
U€ ai\} il < lit (11 

MtIV 

( CIC il 1 list pljtit illH IM 

19 100 115 

plinidm iscconiiol 10 317 
w alv) 11 n lev lliick 
Hhi )( Com Oils Rut 
Rvt When 

Ceretxllii motor piths 12 5 % 

( (libclliitn 2 JI 6 6 j 1 
uovouv s>sl(in 9 5 K 
Cdtbril rorttx 9 80 
Ccubral lumispluiis 2 631 
Cmbnl f>rt?in II 558 
Cciebril piKs 2 852 653 
typfs of bi im daniiKt 
2 652 

Cc)/ 6 »<i<ufMi 1 571 II ^ 6 tl 
Cfrfbiatulus laiUw 6 429 
CrtebroNC sff (»alactosL 
Ctitbrosidc 6 223 7 529 
glscoside 6 221 
meiabtdic diwudus 8 %1 
Ctrcbtospind fluid 7 615 616 
Cerebrotoinn 2 501 
Ckmlose sfe Ghtcov 
C(rcnLm,P \ 2 653 


I Cerenkov radiation S 653 
«Mjiif<r2 6)3 
diritlfoa of t iijissjo/i I 65 1 
Cr ei 1 596 398 2 65J 651* 
Crrtitt bubalus 6 172 1 1 76 
Cctcsine 14 443 
(ettMOMurm rnUn^u 12 12 
(rrens 10 372 

( tr<t<v ^tganitw 2 386 9 169 
Ctn4 6 370 

( iiianthcii 1 1 455 2 631* 

3 255 

Ccnanthid I ii\i I 133 
<4tienthula sptmfa 2 654 
CtrtanthuK 1 233 
( trwnthm soUtauM 2 634 
fcnmtipilh t)t I I 433 
I C n inul 1 1 irv 1 1 155 2 631 
I ( fttopt 8 91 
C tilth) uti 6 77 
( iiiuii) 2 6 1 6 4 *' 15 

' mstil stturlmi 3 599 

I <1t<tn») rttnh),(ii itioii 

j 4 504 

cMiirme met diuigv 8 27" 

I )ti nio)) i/)tt 8 566 

piiim ig)uiis)n 9 519 
pKiduttion 1 116 
< ftmatta fnuipi 2 62*) 

C ( niH I 2 653 656 

ihl IM\4 1 9 I 

tioton ron)|M»)tul 2 302 
t ttbxU 2 450 
high tempt nt lilt dlovs 
I 259 

marhiiie tool 8 8 
imdcT DxnlliDi^s 10 550 
icfl KfOTS II 110 
stnUtint, 12 141 M2 
t tniphsiiclie ^ 277 
(tioiit icitl 2 171 
(nthia fanitluitiy 3 511 
(ttlhitlnr I 541 
( <riitu)iious gl ind 11 1)1 
(ttiisstfi 2 636 I 

( II 1)011 ttc miiu) il^ 2 168 
Ind cut 7 125 ' 

f c r\ It i 1 € It t mom is 1 1 2 16 
C eivic )l stittb) I 9 27 12 163 
(< 111(11116 236 11236 
Ttpiotlurtivc s)s(cm dii 
oidris II IRI 
( Livitl It 1 569 
((ttuK tanadmsts 4 560 
(iMroiununibilits sciiei 
12 193 

<<srt|i Ri) 5 114 
(rMiiin 2 6)6 657 4 545 
an il>tml iiiuhods 2 657 
aviilabiliti 2 657 
chcmicil propel I ICS 2 637 
cited on tonfigiirition 
4 504 

emitter 14 245 24rk 
extractive mctalluigv 8 277 
iontratiaii potential 4 504 


Cisium—f0tti 

metallargtml cKtiaction 
2 m 657 
(Kcurrtnte 2 656 
phyiicil pro[)Crtiei 2 657 
principal compounds 2 657 
resistivity 11 497 
santillttion siKTUum 6 33 
us (5 2 656 

Cesium 137 isotopic iiradn 
lion 7 269 

radioutive filloiit li 268 
((Slum tiilituoiiitlt 10 151 
( itliiidt 10 191 
(<Mtim 1k!\I 2 170 10 137 
Cesium (blonde cr)st'il stiiic 
Cine 3 599 t)00 
mint rt^stils 7 247 
Iitiice 7 217 
M iddimg const ml 8 13 
CrsiumtItMk Mt Atnniu dock 
( (siiiiii (Oil (hi list deiue 7 .16 
(tMiiinoMdt silvo ( iihodt 
10 191 

(t slid I 2 ( ^ I MIH 
Itntuultii 13 191 
( (slodi 2 6 i 7 6 i 9 * 10 III 115 
II 11 

Ainpliilinidt i I )18 2 659 
10 111 

Ccstoide I 2 639 
Di[ hvllitU 1 I 208 
l•ll((slO(Il 5 97 10 III 
(iMtHOIvlitU I 2 659 
6 )06 10 11 1 
lirval (Uvtiopimiii 2 659 
I et mittph ilouU i 7 IIS 

III iiph ih f,v ^4)'’ 7 

N)p|)<)( icntitU i 9 102 
phvlogt n\ 2 659 
IMinluliiimtlKs 10 114 415 
PinlrtMtph iloidii II 4 ) It 
Psciidoplivllidci 11 6 () 
icpiodiutivt system 
2 6)8 659 
ti|KHoim 1 1 392 
Id! iphvtlidci 13 530 
IrvpuioihMuli) 11 122 
Ctst«)id( I 2 659 61)0 
( ( sUkI I 2 637 
Cestod in i 2 639 
iiioi phol igv 2 659 
(tdum timriy 2 637 
(tluci 2660 * 8 82 
Vteh icorcti 2 660 
dolphin 4 262 
fosiili 2 660 661 
M>siHCtl 2 ()60 
Odunioc^ti 2 f^O 
Hhale 14 479 
CetattM foiiilb 2 660 661 
( etane 2 661 

dfesci fuel 4 121 
Cetane numbet 2 661 1)62 
4 121 

r^foi/iintit maYiwtif 12 248 
( flutrui 7 118 


Cftrana ulaadtra 7 448 
. Cetuncah 4 40 
'cetw 3 412 413 
Cct>l alcohol 2 662 
Cetvl iaurate 14 444 
Cetyl invrmate 14 444 
Cetyl palmitate 14 444 
Cctvl trtmcthyl amiiiomum 
bioniide 13 231 
( (viiitic^ 5 118 
Cevlon 1 580 5BG 
Colon ntbv 11 649 
(gs ibsoluie sysKin 14 205 
Cliibi/ilc3 1* 14 611 
Chahin 14 507 
C hico 12 526 
C hacla^ i anbtnednn 1 558 
C hid 1 ake 1 108 
ChidHick j 3 47 7 506 
Ckirnomtlfy jap mua 11 im 
( hattoitt \ H 106 128 
( htufoittoy atlanitcm 8 lOti 
Chatlorrroi coatftatum 8 128 
( haclocetos tan f 8 128 
( hae! Hltrma I 490 
Cb letognalha I 420 $ J 2* 
IIIOI fihoto^v 8 12 
nitui il hiMors )2 
Cl) Ktonii u< u 3 121 
Hit Him H 12 
( ha< t in It h I t I r { 

( 1) ir ( II tin II I KO ( 

< /i Id II t nil it * 6 

lei I ^s 6 **H » 

M KitMl isv idt 1 6 / 8 t 

It ) lodiiction iiul dt\( | 

mint b 77 

C hiftonotm 1 . 6/7 
(/«(>// (If IHO 
( h li loplioi i(t « 14 180 
(hut fti HI I 10 ISS 
C b <( lopud I w( Folsd) let i 
Cb uioptdul It 10 Mil 
( hutf f In Its 2 221 
( haitin t fflai^ua II 3*6 
C luff 1 id ir U M 1 ■'21 
(liigis disnst JJ* 56 6 W 
11 121 125 6.8 
kissing hii^ 7 361 
Piotu/oa II 60 
TivpuiosoniatuHe 14 I 2 < 
Chnii 8 188 
C h tin r 1 176 
Ch iin bilmct 2 71 
( him eomrvors 3 450 
Chun (otil 13 381 
( h tin drive 8 3 5 

< ham foiin evdohex me 1 21 ) 
Chun isomensm molcfular 

7 277 

Chun link see Ring 
Chun pirkciel 10 213 
Chain reaction chemir*il3 56 
antuixidant 1 479 
combustion S 306 307 
inhibitor 7 110 112 
photodiemiexl 8 5 



Chm* airttnnb 


Chain reaction, chcmical-conf. 

^Milvincri^ation 10 479-481 
radical sutotitulton 13 229 
thermal 3 5*0 

Chun reaction, nuclear 3 f>*; 

II I'M 

.itnmic bomb 1 648 
rriiical mass 8 550 
fiN^ion 5 288 
m n>iturc IS 522 
Chain ling taiitomcrism 
15 102 40S 

(ham rule: coin|)osite func- 
lions 4 128-129 
pmiial differentiation 
9 559 

(h;,|.rabjrts,S. K. 12 147 
( iMl-i/.! 33S 
(;li.ik.in(hi(c S 6 
( h.tUcflonic quart/ Jill 
( ij.ihc<l«ny 3 5 
a^atc 1 111 
m rlieri 3 56 
•]u.iii/ n 182 
( h lUdl ti 574 

idiilac 6 574 

( h iliidtke Feniiistila 5 1 15 
( ImImkiu 2 3 6-7 

(0|>(Hr <>rc 3 164 
( rieiiu'iits 4 546 
<lulM>|rtnte 2 2'i‘l. 3 7*. Kil. 

HL'.'i. 112". 

(.iLili.tiiKln'ie 3 623 
( h <lnolllO}r^ 10 19 
( ii.iiinuis I {i\.i I oin.U‘o{M>i((> 
sl.i 7 177 
( !..ilk .( 7 

1 10 

carbon 2 462 
(*iei:iuon% 3 512 
< !>iih'nK« i f- 116 
( ii illeii];n Dt-ep 4 326 
Cli.ifIrii)>orii(lae 4 39 
( li.il(>,ioii 12 124 

falifotnuum 14 3H6 
f'fiaiihi aiio^ihylla 0 131 
f itm'vonnznu 

2 ViH. 1 510 

( hrtP»flcrv/wK noatkatensis 
2 jTn. 3 648 

('hnntanyparis thyoidfs 2 678 
(•ii.ini.icleonudac S 7; 13 24 
f.hdiiiaemvidac 4 212 
( Ujtnlwi kilns 7 346 
t lianilrercd nautilus 9 7 
fllMndierlain. O. 1 481 
ClMiiibcrs. R. 0 437 
Chaiuelcon 3 7, 412, 414*; 

IS 22 

t lwmoi, I 443_ 3 7 

nian.ois leather 7 445 
Cliamonix, Aljjs of 5 117 
^3iaio|«jjnc 14 507 
klhampcnois, F, 10 615 
Cbampui„ Uwland 9 145. 
147-143 


Champfainian series 9 $74 
Champsosaurus 7 473-474 
Chancre 13 374 
soft 2 352, 12 413 
Chanctoid IS 179; 14 295 
ClianUter, S. C. 6 123 
Chandler motion 4 329; 10 445 
Chandler’s (>oriod 4 346; 6 123 
Chandler tvobble 4 337, 530 
Chandriuckhai, 8. 10 394 
Ch.'inncl, communication 3 519 
Channel, open 5 7 9 
canal 2 433 
flow nicaMiremcni 

5 .518-319 

friction phenomena 3 8 
gravitv phenomena 3 8 
Iiydraulic jump 3 8. 

6 526 527 

slicum gaKitifr 3 8 9 
lt|)es <d flow $78 
iinirorni flow 5 32-1 
Channel, radio II 242. 217-249 
Channel cairuh 2 552 
Channel iTulusion ((inqKiiinds 
3 157 

Channel inaikers 2 371 
Channel ini|;ration: on flmxl 
plains .5 311 

Channel pioeess: catlNm blatk 
2 -16.5 

Cliannei sampliin; (iiiiiiini() 

8 107 

Channeleil immi conch 14 487 
Clianm-led s{M*<tniin* intetfer 
ence of waves 7 1H7 
Cli.inneled svbetk 14 1K7 
Clunneling machille^* qunti\- 
inf^ 11 181 

Ch.iniK‘ls. IniMiitaM II 218 219 
Chao. C Y. 3 357 
Cliaohoridae 4 212 
C/iaohorui 4 406 
Cftaohorus 4 2H 

Chant I 300 

C/ino^ I 330 

Cliapairal climax coininuniu 
.3 182-186 
Chapman, I,. 4 143 
Chapman, S 4 143 
Chapman, W 4 400 
Clupiiiun-Jotii'ei analvsis 6 .56 
Chapman Jouguet hvpothcNi*>* 

5 149 

Chapiiian-Kolinogorov ecpia 
tinns 13 H2 
Char 3 223. 270; 12 H 
Chara 3 10, 11. 83; 3 .528 
Charaieac 3 10 
Characidae 3 648-649 
Characin S 648 
Characoidea 3 648 
Characteristic: logarithm 
7 675 

Characteristic curve 3 9: II 533 
Characteristic function: geo- 
metrical optics 9 368-364 


Charat^eristic ftmetion (eigen- 
function) see Eigenfunction 
Characteristic impedance, 
acoustic 7 37 

Characteristic impedance, elec- 
trical: delay line 4 47 
mirrowave trammission 
line 8 423 

reflection and transmission 
cociririct}t.s 1 1 396 397 
transmission line M 49 
wave guides 11 397 
Cliaiacteristir value .^ee Kigeii 
value 

Characlron 9 219 
Charactron display tube 2 560; 

9 219; 13 162 
Clutadiiidae .3 9; 7 345 
4 har.'Kinifornies I 6(M, .3 9 
.ink 1 667 
avocet I 696-697 
curli*w 3 625 
gull 6 296 
kiltde-er 7 .34,5 
]>ha1arope 10 92 
piifliti II 91 
sandpiper 12 23 
st.i|K: 12 390 
teni 1$ 495 
tumsione H 165 
Clunadriiis x'orHfiut 7 345 
Chai.iles 3 111*. II. 81 
Cluicae 3 11 
(',tut(»phyie.ie 3 10 
\ilelle.ie .3 1 1 
Clinico.il 2 163. $ lU* 

activated carbon 1 .59 
destructive distillation 4 80 
wood (liemicals 14 527 
Chardin, Trilhatd dc 10 232 
(.luidonnet II. de 5 243 
tlluiXMC 3 10. M 
(.h.iig.ifl, F. 4 66 
rhuige. oleihU 3 10 11 

balHs'ic gaivanoineler 6 23 
c»}>a(ilaiuv 2 4-10 
in clouils 7 509-510 
condiKliun ol 3 383 
4x>iisenaiion of leeConsei- 
vaiion ol charec 
Cotilonihs law 3 516 
electric curmit 3 626 
electric field 4 427 
clcttrical units 4 160-461 
electron 4 501 502 
electroscope 4 585-536 
electrostatic 4 539 
ineasiircmcnt 4 498 
oscillation 4 493-496 
spsicc chatgc 12 539 
Charge conjugate particle 
^ see Aiitiparticle 
Charge conjugation 13 362 364 
Chaige density 3 10-11 
Charge independence of nu- 
clear forces 9 208 
Charge muUlplets 8 247, 248 


6f 

Charge parity t8 36$ 

Charge reversal 1$ $62*364 
Charge-storage tube see Storage 
tube 

Charge symmetry of nuclear 
foucs 9 208; 1$ 363 
Charge-10-ma.ss latio see Spe- 
cific clia^e 

Charge-transfer collisions 

12 56-57 

Charim hottae 2 272 
Charin. Jacques A. 3 11; 

13 567 

Charles' law 1 101; 3 11; 6 49; 

13 567 

Cliarles' Wain 14 235 
Churludc colloid mill 12 351 
C.lidiopfisiCar 3 10*, 11, 81 
Cliairne 3 11 
NilcUcnc $ 11 
Charophvt.i 3 11 
Cliarpy im]j,ict matliine 8 273 
j ('.haips ftsl H 273 
I Chau sfr CarK^rajdiy 
(3i:nircu.sln 1 476 
(Jiar^hdea 3 255, 612 
Chas" (printing) 10,598; 

14 171 

Clua-. A M.2 221 
(:h.iM-, M W. 7 36 
C/taxmatouiUiUs 13 544 
(.liasMginte 8 314 
(i!i.i!isi.s. aiitomniive 1 680, 682 
(;iiat .3 1 1 
Chafiiain, C. 6 101 
(.hdtosano 6 96 
CliaiiancKigu shale 9 307-308 

ChaidifMhis 12 122 

C.liaiilmoogia oil 5 189-190; 

9 r>64 

(Oianlinoogiu acid 5 190 
C.ha/sati sciiu 9 ,374 
Clu-ck valve 14 260, 261 
('.luckeixxl beetle 3 277 
Cliockcrwork’ heat exchanger 
6 375 

Cheddar cheese 3 14. 15 
Cheek 7 529 
Cheese I .5'’-1. 3 12-16* 
hliie 3 15 
t heddir 3 1 3 
tieatu 3 13 14 
detecUi of 3 12-13 
flora of 3 12 
Uinbiirger 3 15 
manufacture 3 13*16 
mi<robiology $ 12-1$ 
process 3 13. 15*16 
Propionibacicriaceae 

n 16 

ririracd 3 13 
starter ciiliuics S 12 
Swiss 8 14-15 
unripened S lS-14 
Cheese antenna see Anieiinif' 
(aerial) 
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Cheoe mite 12 29 
Chdialis River 9 102 
Cheiloeeras 4 67 
Cheilosis 4 2S6; It 561 
Cheilospiritra hamulosa IS 6 
Chcilostomata 2 556: S 16*17* 
Anasca S 16 
Ascophora 8 16 
Cheiraster richardiotti 9 1 70 
Chclr<^terygtuin 12 957 
Chekin 6 m 
Chelate stability 8 19-22 
Chelate systems 5 156-157 
Qielatlon 5 17-22 

complex com{M>unds 3 854 
coordination chemistry 
8 457-461 

hydn^n bond 6 548 
ligand 8 459-460 
see also Chemical struc- 
tures; Complex 
compounds; Coordina- 
tion chemistry; 
SteieoGhemistry. Steric 
effect (chemical 
reactions) 

Chelicerata 1 406, 555-557; 

3 22: 5 124; H 244; II 105 
Arachnida 8 22 
Eurypterida 5 124 
Merostomaia 3 22: 8 244 
Pycnogonida 3 22 
Chclidac 8 22 
Chelidonic add II 108 
Chflidonium mojus 11 106 
Chelifer rancroides 1 406, 

11 67 

Chdonariidac 8 278 
Chclonethida see 
Pseudnscorpionida 
Chclonia 8 22-24*; 11 484; 

14 166 

Anapsida 1 595 
Cryptodira 3 22 
morphology 3 25 
Pleurodlra 8 22 
taxonomy 8 22 
turtle 14 166-168 
Chehnia mydas 14 166 
CAeionirlet It 484 
Chekmiidae 8 22 
Chelura 1 341 
Cheluridae 6 36 
Chflydra 9 45 
Chetydra serpfntina 9 23; 

14 166-167 
Chelydrldae 8 22 
Chenii-groundwoocl process 
9 539 

Chemical analysis: optical 
methods 9 555 
Chemical binding 8 24-26*; 

9 393 

chemical structures 
8 82-42 

coordination chemistry 
8 457-461 


Chemical bioding->conl. 
covalent binding 8 25-26 
electrolyte 4 484 
tonic biiuling 8 24-26 
ionic crysUls 7 246-251 
metallic binding 3 26 
polymmr properties 
10 476-477 

resonance (molecular 
structure) 11 502-504 
solid-state diemiscry 
12 474-480 

Van der Waals forces 8 26 
see also Ctielacion 
Clieinical bond tluMiry 1 66; 

3 26-265* 

complex molecules 8 265 
covalent bond 3 26 
hydrogen molecule 3 26 
Chemical burns 2 373 
Chemical carcim^ns 9 322 923 
Chemical coalings 8 283-284 
Chemical colorimeter 

3 301-302 

Chemical compounds 3 265 
Chemical crystallography 
9 80-90 

Chemical dating 3 265 27 
of coins 3 27 
fluoiide method 5 27 
Chemical decontamination 

4 37-38 

(ihemiral elements see 
Elements (chemical) 
Chciuical energy 3 24, 27-28 
Chemical cngiiiccitng 3 28-20 
unit opciations 14 202-20.1 
unit processes 12 202-20.1 
Chemical equilibiiiim see 
Equilibrium, chemical 
Chemical excfiange reactions 
6 383: 7 205 
Chemical fossils 3 29 
Chemical fuel 3 29-30 
aircraft 1 177-170 
boron 2 .104 
metal-basc 8 290-292 
propellant 11 6-10 
Chemical growth regulator: 

abscission 1 10a 
Chemical interdiffiulon 
4146-148 

Chemical kinetics see Kinetics 
(chemical) 

Chemical microscopy 8 80-31 
Chemical motivation 8 604-605 
Chemical mutagens 8 674 
Chemical potential 5 49-50; 

18 62-68 

Chemical process control 

8 31-32*; 10 637 
Chemical processiiq; 14 203 
Chemical pulping (wood) 

9 539 

Chemical reaction: acetylation 
1 36-37 

acylation 1 61-62 


Chemical reaction^cont. 
alkylatioD 1 253-254 
catalysis 2 546 
cyaooethylation 3 635-636 
enthalpy change 5 4 
esterification 5 75-77 
half-life 6 318-319 
kinetics (chemical) 

7 355-359 
nitration 9 103-105 
oxidation-reduction 

9 464-467 

photochemistry 10 137- 138 
polyoxyethylation of 
ala>hot 10 488 
stereochemistry IS 125-12? 
tautomeriam 13 401-403 
thermal reactions 3 5-6 
thermochemistry 
18 .559-561 

transamination 14 17 
Chemical-recovery coke ovims 
3 270 

Chomical-resisianl alloys 
7 427 

Chemical ivickct 7 210-211 
Chemical rocks 12 135 
Chemical sense \rr .Sense, 
themical 

Chemical structures 3 82-42 
Bom-Haber cycle 8 94 
bridge-forming atoms 3 41 
catenation 8 41 
rhemical binding 3 24-26 
chemical bond theoiv 
3 26-265 

condenseti ])o1yhednil 
structures f 39 
cuordiiiHllon |>ol)hedruns 
3 95-36 

elecinm-deficient 
structures 8 41-42 
fotmation of ions 8 33-85 
homologous series 8 80-41 
Ionic crystals 7 246-251 
tonic radii ratios 8 36-38 
ionization |)oicnrial 

8 33-34 

poiyhcdrai structures 
8 35-39 

resonance (molecular 
structure) 3 99 
solid-state diemistry 
12 474 

valence-bond theory 
8 86-89 

Chemical symbols and 
formulas 8 42-44 
Chemical ware 16 546 
Chemical warfare 8 44-46*; 
754 

gas mask 6 60 
lacrimator 3 45 
lung Irritant 8 45 
niicTomcteorology 6 854 
nerve gas 8 45 


Chemical warfare-<ofif. 
organoanenlc compound 
9 401 

Kreening smoke 12 81-82 
•temutator 8 45 
vcsioinc 8 44 

Ch^nical weathering geology 
12 141 

Chemical welding 1 67 
Chemigum N 11 641 
Chemiluminescence 3 46* 
Chemisorption 1 7% 2 549 
Chemistry 2 232; 8 46-49* 
agricultural 1 113-114 
analytical 1 9^-894 
archeological 1 511-519 
bacterial cell 2 11-12 
chemical binding 8 24-26 
chemical structures 
8 82-42 

chemical symbols and 
formtilas 8 44 
complex compounds 
8 334-336 

cooulination chemistry 
8 457-461 

elements (chemiol) 

3 46; 4 544-546 
forensic 5 438-440 
inorganic? 118-121 
magnctnrhemisirv 8 51-.55 
nuclear 9 170-180 
organic 9 992-398 
pharmaceutical 10^2 
photolysis (photo- 
chemistry) 10 I6R-170 
phvsical 10 202-204 
radiation 11 219-221 
ver also entries for sperifir 
subjects 

Chemoaiitotropic bacteria 
2 64:8 129 
Chcmodectoma 1 488 
Chcmcxlitfcrentiation 2 137 
Chemoprophylaxis 7 94 
virus 14 330-331 
Cheinorccc^tion 8 49-51 
gustation 8 49-50 
olfaction 8 50-51 
Chemorcceptivc hair 7 126 
Chemoreceptor 1 487; 4 166: 

II 509 

carotid body 2 581 
Ophiuroidca 9 844 
Platyhelmiothes 10 418 
Chemostae 2 24; 8 51-52* 
Chemtuaxis 5 254; IS 403 
Chemoiherapeutics: 

animals and man 1 475 
fdanU 1 475 

Chemotherapy 8 52-58*; 4 276: 
7 34; IS 193 
basic principles 8 52 
host-parasite-drug 
rdatlonship 8 58 
iscmiootlnlc add hydrazid* 
7 282 
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Chcmotherapy-foiH. 
niirofuran 9 108 
phamacology 18 97 
ciilfa drugs IS 244 
«uifone (aniimicrobial use) 
IS 253 

ihiosemicarbazone 18 606 
( ht'iiu^ropism: plant 

ntovcments 10 866 
regeneration (biology) 

II 424 

Chemmigian stage 4 87 
Chcniurgy 8 58-55 
Chit raerulescem 6 287 
f'hen hyperborea 6 287 
Chrn row € 297 
(;iienodec»xychoUc acid 2 186 
(‘heiiopodiaceae 2 648 
(.hftiopodium 4 293 
Oiiemudue 6 474 
rhcrm»/omic soils 
(riisnibution) 12 442 
Chemorems 12 435 
f;heir\ 2 361; 8 55* 
diseases S 55 
pnidiiriioii 3 55 
i\I)0 3 55 

(.hi‘n\. wild black 3 56 
( ti«-tr\ fimt sawflv 6 580 
( >u tiY leal si>ot 5 546-548 
r.hcit 3 56-57*; II 590 
romposition 3 56 
(Itagcnrsts in sandstones 
4 94 

in dolomite tock 4 261 
m limestone 7 515-516 
oiciiircme 3 56 
[irimaiy preripitntion 
origin 3 57 

leplaeinncnt origin 3 57 

< lien -pebble (.oiigloineratcs 
3 .-(99 

( hisapi^kc Kay 5 81; 9 150 
( lK‘^a{)e4kc red ilovci legume 
5 183 

Clirshire. F R 7 1225 
t .licsi sfe 'I borax 
C'htMcr White swine 15 339 
riic«:tcr.iii Mage 2 469. 470, 471 
Cliesiiiut 3 57-58 
Might 1 574; 14 73 
nut crop rulture 9 282 
Oiesinut oak 9 237 
t hrv.«lier, C. 7 454 
Che\alier lens system 7 454 
thevou 6 227-229 
i'hevrotain 1 568 

< t'cw. G. F. 12 54 
i-hrw I.OW theory 12 64 
t'hcwing gum 3 59; 9 422-423 
^bewitik 14 I 

C'lK'nc. W. W. 7 1225 
Chi-squaiv dtstribution 
IS 70-72 

<^i-squarc test 2 230-231 
f^ianti 14 507 
ChiasRsa 9 58 


Chiasraodontldae 10 10 
Chlastolige 1 897 
Chica^ caissons 2 389 
Ghichibabin aldehyde- 

ammonia synthesis 11 112 
Chick's law 12 215 
Chickadees 58*; IS 655 
Chickaree IS 31 
Chicken 3 58 

vertebra 14 307 
Chicken flea 12 345 
Chicken liver 9 211 
Chickm louse 7 598 
Chicken mite 8 518 
Chicl^npox and shingles 

3 58-59*; 7 34; 12 370 
Chicle 5 59*; 4 358; 5 422; 

6 296 

Chicory 2 432; S 59 
Chief cell: digestive system 
4 160 

parathyroid gland 9 559 
(Utictnsec Lake 5 1 15 
ChiggcrS59*: 14 115.174 
Chigoe 12 345 
Chikungunya virus 1 499 
Child, C. M. 11 541 
Child’s law sre Langmuir- 

Child law 
Childc. V. G. 1 513 
Childhood infections, acute 

4 54 

C/tii/lia tpinota 1 47 
Chile saltpeter 9 102 
Chilean nitrate 2 416; 12 408 
Chilean paro(|uct 11 69 
Chilled iron 2 540 
Chifo umplfx 7 472 
Chilodimelia 6 300 
C/u7omaslix mesniVi 10 474 
Chtlomotm 8 169 
Chilomonas paramei urn ,4 579 
Chilopoda I 564; 3 59-61* 
centipede 2 629 
distribution S 60 
l.ilhobiomorpha 3 60 
Mvriapoda 8 682 
Notostiginophura 3 60 
Pleumstiginophora 3 60 
taxonomy 8 60 
Chilostomella ovoidea 5 433 
Chiloxanthw 6 408 
Chiinaerac (plant) 3 61*; 

6 465; 12 360 
periclinat 10 331^332 
plant growth 10 331 
sectorial 10 331-332 
Chitnaeras 4 418 
Chimaeridac 6 465 
Chimaerlforma 6 465 
Chimera 7 35 
Chimnev 3 01-62 
concrete 3 62 
foundations 8 62 
furnace (steam 
generating) 5 571 


Chimney— coni, 
masonry 8 62 
oscillating wind forces 
7 382 
steel 3 62 

Chimney swift IS 336 
Chimpanree 3 62: 6 182 
Chin fly 8 680 
Ch'in-ling mountains 1 577 
Ch’in-ling Range 1 581 
China, W. 6 400 
China: pottery 10 546 
China clay 2 648; 3 160-16! 
China Plain 1 580 
China Sea 12 581 
Diinard, F. 9 487 
Chinawood oil 7 113 
Chinch bug 3 62*; 6 405; 

7 122ti 

Chimhilla 3 62-63 
Chinchilla laiif'er 3 63 
Chinese blue 10 224 
Chinese chestnut 3 57 
t'hiiicie ferret badger 5 217 
Chinese insect wax 14 443 
Chinese laiqucr 7 376 
ChincNe vegetable tallow 5 189 
ChinianaUer Iciryi 12 500 
I ChinioFun 11 193 
('hinie formation 10 43; 14 85 
j Chinook salmon 12 14 
j Chinook wind 3 63*; H 495 
Chiiiqiupin 3 58 
Chintz 13 587 
(.hionididac 3 9 
, Chip sampling (raining) 

8 497 

Chipmunk 3 63*: IS 31 
Chipping sparrow 12 562 
ChtruUun I 491 
Chiridotidae I 491 
Chirognathidae 3 406 
Chironomidae 8 4!^ 
Chironomous 5 530; 8 426; 

11 511 

Chiropsalmui quadrttmanni 
3 612 

Chiroptera 3 63*: 8 62 
bat 2 109 

Chiroptera fmiils 3 63-64 
Chiroteneiei 5 S3 
Chiroihcuthidae 4 40 
Chttaspis 5 7 

Chitin 2 19, 458, 617: 3 64*; 

3 656; 6 298; 10 401 
Chitinase 2 19; 5 203 
Chitinopoma 10 462, 463 
(Jhthm 1 339; 10 488 
ChitWfHHl, B. G. 9 29 
Qilve 9 326 

Chlamydia trachomatis II 567 
Chlamydlaceae 11 567 
Chlamydobacteriaceae 3 64-65 
Clilamydobacterlales B 64-65*; 

11 64 

Cnmotridiaceae S 
Pdoplocaceae 8 65 


Chlainydobacceiiala-*«mt. 
Sdiiaomycetes 12 05-60 
taxonomy 2 11 
Chiaravdomonadidae II 46 
ChUmydomonads 8 128 
Chlamydomonas 1 235; 8 81, 
82. 659; 10 213, 275: 11 58; 
12 284; 14 375 

Chlamydomonas agheformis 
11 55 

Chlamydomonas hfcorea 11 55 
Chlamydomonas braimti 
11 450 

C/ilamydomonat coccifen 
11 450 

Chlamydomonas invcrsa 11 55 
Chlamyi.omonas umbonatu 

11 55 

ChlamydonsauTus 13 28 
Chlamydosalaehe 9 4^: 

12 157 

ChlamydosiHire 5 107; 7 122c 
Chlidonta.t nigra IS 495 
Chloragogen 9 SIS 
Chloral hydrate 1 228, 232; 

3 74; 6 595; 12 129 
(Chloramine: hytlrazine 6 530 
Chloraminc-T 3 66 
Chhirampiienicol 1 475; 3 66*; 

4 276; 8 678; 10 256; IS 528 
amino acids 1 308 
antibiotic 1 464-468 

Clihnangiaceac 13 531 
CbhrangiuM 10 213; IS 531 
Cliloranil trr 'J'ctrachloro-p- 
benzoqulnone 
(Chloranthaceae 10 241 
Chlorapatite I 489 
Chlorate 3 66*. 72; 4 465 
herbicide 6 421 
ChlonJanc 3 76, ^1-252; 7 140 
insectiride 7 140 
Chloretla 3 76a. 79, 83; 10 285; 

11 60 

Chloretla ^renoidoia 10 284: 

12 468 

Chlorellin 3 83 

Clilorcnchyraa 3 493: 7 436-441; 

13 115 

Chloric acid 3 66. 72 
Chloride 3 66 67*, 72. 78 
organic 6 325-330 
Chlorinated biphenyl 3 76 
Chlorinated naphtlialenes 8 76 
Chlorination 6 325-380 
'hydrocarbons 8 73*76 
pyrometallurgy, noaferrous 
11 121 

sewage 12 226 
water purification 14 401, 
408 

Chlorine 1 475; 3 67-76*; 4 545 
chlorate 3 66 
chloride 3 67 
diaphragm cdl 8 69 
etearon configuniiont 
4 504 
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Chlorine~conl. 

halogen elcmenu 6 324 
iraiiaation potential 4 504 
lung irritant 3 45 
manufacture 3 69^72 
natural compounds 3 72 
natural oonirrcnce S 68 
organic aim|)oiiRds 
3 73-76; 6 323-330 
perchlorate 10 9 
plant, mineral nutrition of 
10 280 

plant, mincrali essential to 
10 285 

prodticticm 4 465 
properties 3 68-69 
iiafety precautions 3 69 
in sea water 6 567: 12 1 17 
sterilization 13 136 
uses 3 67-68 

velocity of sound in 12 .513 
Chlorinc-26: in rocks II 271 
Chlorine elcarotte 4 472 
Chlorine manufacture 3 69-72 
Chlorine oxidrs 3 72 
Chlorion ichnrunumrutn 6 582 
Chlorite 3 72. 7H-77*, 165: 

10 12 

alteration of biotite 2 246 
aiitliigcnic 4 94 
bleaching 2 25B 259 
peridotiie 10 12 
Chlorilic shale 12 241 
Cliloritoid 3 77 
alpha Ctiloioiiietopliciioiic 
I 36 

tear gas 9 45 

Ar-(Chloruaccivh aniline 7 64 
Chloroacetvlene 3 73 
9-Ch1oraacridiiic 1 51 

2-Chk>roallyl dieihyldithio 
carbamate 6 421 
ChloiTMuric add 6 231 
Chlorobacteriaceae II 532 553 
Chlorobaitcriiiiii II 333 
Chlorobiuin 1 1 533 
Cliloiochiuinatiiiin II 555 
Clathiothluris II 353 
Cylindrogloea II 553 
Miciochloris 11 335 
Pelodictvoii 1 1 553 
Chlorobactcrium 11 553 
ClilorolMmzcnc I 463: 3 76; 

IS ISO 

Chlorobenzene process 10 112 
Glilorobrazilate 8 518 
m-Chlorobenmtc arid 2 475 
o-Chlorobenzoic add 2 473 
p-Chlorobenzoic add 2 475 
p-Chlorobcn/yIpcnidllin 9 520 
2-Oiloro-4.5-bU(diethyla- 
mino)-3-triazine 6 423 
2-Chloro-4,6-bi5 (dipmpyla- 
mino)-r(»‘-triarine 6 423 
2-Chlon>'4,6-bU (ethylamino ) • 
SAT-triazine 6 423 
ChloTobium 11 559 


Chlorobium-chlon^hyll 10 191 
CMorobium Ihiotuifalophilum 
256 

Chlorobromomcthane 5 280 
2-Chlonjbutadiene 10 4H6 
2-ChloTobutadiene-l, 3: nco- 
picne II 639 

4- Chloro-2-but>nyI iV-(3-chior- 
ophcnyl) carbamate 6 421 

ChlororhnM 6 410 
Chlorochroa lignta 6 405 
Chlorochroa sayi 6 403 
Chlorochromatium II 553 
Chlororhromonas S 117 
C/Woror/jy/fi»m 3 76o 
Chhrof act airs 2 601: 3 ?6a 
765*. 81: 12 343 
CMotot'occufii 3 76rt 
Chlorocruorin 10 464: 11 510. 
512 

7'Chloro-6-denicihvl tcMiacy- 
itine 13 528 

C.hlnrtKofturn humicola H 765 
CliloitMleiidnnrac 14 375 
2-Cliloro-N,N-dialiyl acetamide 
Iirihiride6 421 
2-Chloro-4- fdic'thvl -6-ethyl- 
aiinno>-^et -tria/ine heibicidc 
6 423 

Chloiixliniioromctliane 2 465; 
5 3U1 

2-Ch]oro-4-(clliy] 6-isopropyla 
iiuno)-iec-trla7iiie 6 423 
Chlorofliiorohydnicarbon 3 74 
Cltluiofoim 2 405. 3 73, 77 
halofonii rcucrioti 6 323 
infrared hpc*cliuiii 
7 IOR-109 

Chlorogmtium H 169; 11 58 
Chlorc^iiiaiiidc 8 77 
2-Chloro-4 - ( h yd i ox vmcrrui i ) 
phenol 5 363 

5- Chloro-7-lodo-8 hvdroxv- 
quinoline II 193 

(Jhloroisot|uinoline 7 289 
Ctilorolciikcmia 8 619 
Chloromaionaldehyde II 113 
(!hloT»inethaiie 3 73: 10 44 
bis(Chloromeihvl) elhci 5 473 
Chlorumclhvlpyrimidinc 
13 599 

0'(S ChIoro-4-me(hyliitnbelH- 
feronc) 0,0 diethyl phos- 
phoiotliioatc 7 Ml 
('.hloiumonadida 8 765-77; 

5 99; 11 52 

Chloromonadina see CItloro- 
monadida 

Chloromycetin see Chloram- 
phenicol 

Cbforomyxum 8 689 
2-Chloro-5-nitrupiicnvl 
kcloxinc 9 468 

Chloropamcide: miticide 8 518 
Chloropentammineplatinum- 
(IV) chloride 3 334 


bU(p-ChloTophenoxy)methane 
8 518 

p-Chlorophenyl-p-chlorobenzyl 
lulOde 8 518 

5-(p-Chlorophenyl)-2,4.dia- 
mino-6-ethylpyrimidine 
11 114 

2.2-bis (p-Ghloropheny 1 ) • 1 ,1 • 
dichlorocthanc 7 140 

3-(fi-ni]orophenvl)-l,l-di' 
methylurea 1 124 
herbidde 6 423 
(2.2-bis- ( />-ChlorophenyI)-2- 
hydroxy- 1 . 1 .1 -t richloroethanc 
8 518 

3-p-Chloro|>hi‘nyl 5-methyl- 
rhodanine 9 29 
1.1 bis(/> (;hloiophenvl)-2- 
iiitnibulane 7 140 

1.1- bisfp-Chlorophenyl)-2- 
nitropmpane 7 140 

/i-Chlorophriiyl phenyl stilfoiie 
8 518 

2.2- bis ( /f-Chloniphenyl ) - 1 . 1 , 1 - 
iridiloroellianc 7 140 

N /» Chlorophriivlacrtvi ill 
valine 9 620 

.3-(/;-Chlorophoiiv1lhioiiicthvll 
0,0-dielhyl phnsphorexU- 
thioate 7 Ml 

Chlorophvrcae 3 76n, 77*. 81. 
151 

Chloiococ(.ilcs 3 76(1 
Coiijugales 3 4005 
Chlorophvll 2 55, 450, 012: 

3 77-H0*,92. 4tHl, 10 179,181, 

283. 12 67 ^ 

l)iosymlu*si!. 3 78 HO 
hulk iHolalion 9 80 
caTOienoid 2 528 
clieniisirv 3 77 78 
concentration determina- 
tion 3 80 

distribution 10 188-189 
function 3 77 
ocrurrcncc 3 77 
photusYiillHsis 10 184 192 
separation of plant pig 
menu 3 80 

C'liluropliyll a 10 186, 520 
Chlorophyll b 10 520 
Chloiophyia I 237; 3 80 83*; 

4 13: 9 276; 10 320, 346; 

13 531. 544 

algae 1 237 
Oltarales 3 10 
Charophyccae 3 11, 80-81 
Chloniphyccae 3 77, 80-81 
Dasyclatlales 4 13 
distribution 3 81-82 
enmomic importance 3 83 
morphology 3 81 
reproduction 3 82-83 
Schi/c^oniales 12 64-65 
SIphonales 12 843 
Sipbonodadales 12 345 


Chlorophyta>-coiif. 
taxonomy 3 80-81 
Tctrasporalei 18 531 
Uiotrichales 14 I79-160a 
Ulvales 14 189-190 
Volvocales 14 375-376 
Chloiopicrin: fumigant 5 560 
lur^ irritant 3 45-46 
nctnatocide 9 29 
Chloropid fly 4 212 
Chloropidae 4 212 
ChloToplast 2 587, 5945, 611; 

3 80, 98; 4 66; 5 100: 8 SfiOa, 
10 188; 12 &1; 14 375 
electron transfer 10 190 
leaf anatomy 7 436-441 
photosynthesis 10 188 
plant metabolism 10 347 
Chloroplatinate 3 83 
CKloroplatinic acid 10 412 
hydrogen electrode 6 .549 
Chlnroplatinous acid 10 412 
c:hloropreim 3 75 
neoprene II 639 
2 Ghioropsridinc II 111 

4-Chloropyridiiie 11 111 
Chloropyrrole 11 131 
ChloriHpiinc 8 77; 11 193 
ChloFOcpiinnline 1 1 192 
Chlorosilane 12 320 
Chlonisis 10 286. 13 663 
Chlomsiilfonated {Xilycihslenr 
hspaton II 642 
Cliloiosulfonu add IS ^3 
(!hlorotlnocvanogen 13 603 
Chloroiliion 7 141 
('hlorotiifluoromethane 5 5U1 
Chlorous add 3 72 
Chlorovinyl dicliloroarsiiie 3 44 
Chlorphcnol red indicator 
7 60 

Chlorproma/inc 14 16 
jaundice 7 302-303 
Chlortetracsclinc 1 476; 

3 83-84*: 4 54: 13 527 
antibiotic ! 464-468 
Chlorura 14 I 

Choanephnra ntnirhUarum 
3 529 

Cboanichthyrs see Sarixip- 
terygii 

Choanocystis 12 27 
Clmanocvic 2 393: 9 562; 

10 514 

Chnanoflagellatcs 11 46 
: Chobc River 1 108 
I Chocolate 2 384 
j milk 3 253 
sweet 3 259 

Choadate tellurite agar 4 1^8 
Choetocnema pulicaria 3 484 
Choffatella 5 431 
Choke (filter) 3 84; 10 561 
Choke cherry 3 56 
Cholaepm 12 363 
Cbolangiole 7 556 
Cholangioma 7 569 
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CholfOlciferd 5 S78 

^ 

Cl, olii.' <»g=«>ve 
wslem 4 171 
endocrine mcchitniiniK 
4 595 

gallbladder 6 13-17 

t'MHithiaMS 6 20 

Cfivlri>tftriff-f IS 629 
Clu'lriA I 696; 2 350; 4 102, 

2JM. 7 5-1-. 9 594; IS 1. 540 
Chr>>m \ibrlo S 84 
rhoNnesuiol IS 197 
I linlcitcwl S 84-85; 7 634 
adrenal a>rtex steroid 1 71 
,if)Urf>|^n I 398a-308/i 
biosynthesis S 84-85 
biosynthesis of pmj^tcr- 
onc 10 644 
blood chemistry S 197 
( holtc acid 2 185 
digestive system 4 171 
distribution 3 83 
rigostcrul 9 65 
iti gallstnties 6 20 
lipid metabolisiii 7 531 
livn inctalMiliMn 12 566 
mct.ilMdu disoidcrs 8 259 
pantothenic at id 9 558 
plasma proteins 2 265 
rcprndiiclise ssNtcni II 178 
simple lipids 7 529 
sierol 15 139 
I bolu .itid 2 IK6 
riiolinr I 251: 2 54. S 85*: 

4 236.7 5,34: 12 19<i; 14 340 
(iliolinc SKi'ivUhotine I 37 
hioassav 2 194 
rmitl 5 371 

iiidusiri.il pioduction 9 85 
lipid metabolism 7 534 
(.holme hicarlMinaie II IR4 
( lH‘lmeigir heart Iteat 3 139 
('hohiiesieijse 2 137, 156 
12 382 

(•bondiosirata I 561 
f'fiorif{odfn(hon fomrnfotum 
(0 96 

' f’ondnuatithuA 12 235 
Chondrichthvfs I 414, 420, 

2 31“,: 3 86*: 12 360 
Chimacrae 9 61 
Hasniubiancliii S 86: 4 418 
Holocephali 3 86; 6 465 
ray 11 548 
slurk 12 242-243 
('hondriosomes see Mitochon- 
dria 

lla.iidiiu. K sig 

thrmiral phases in 4 546 
)>riineval solar matter in 
4 547 

f^honilroblast 12 S52 
Chondrocranium 12 855 
Chondrocyte 2 533 
Chtmdrodite 6 616 
ChondroiUn sidpliate S 534 


Chondroma 9 320; 12 369 
Chondromyces croettUu 8 686 
Chondroneiirocranium 12 355 
Chondrosarcoma 9 320 
Chondrostei 1 46, 57-58; 9 442- 
443 

Chondrosteidae see Acipcnseii- 
formes 

Chondrus trispus 6 297: 

11 554 

Chonotrichida 3 86*; 6 467; 

11 53 

('hopper 14 323 

ree aho Vibrator 
Ch<ip|xr, elcLitie 3 86, 14 928 
Chopper, neutron 9 87 
Chopper-stahili/od amplifiers 
4 2M-22IV 12 202 
Choppin, <; R. 8 222; 14 57 
Chopping S 86 
Cliopping bit 2 298 
Chord 3 87 
Chord (truss) 14 121 
Chorda tymiiani 13 399 
Chordata 1 420: 3 K7-KH*. 262, 
558, 11 44 

Ct'plialorhordata 2 643 
fossil a'Cord 3 87 
'I'unicata 14 140 
Vcrlobiata 14 308 
('.haifteites mtmtr 9 101 
C.hordodfi 6 258 
Chordoflidac 6 258 
<'.luMe,i. Iluntiiigttin’s 6 520. 

9 69 

Choi ioal lant oir ineitihr.inc 
I 529; 3 615 

Choiioallaniois 1 256. 5 241 
Clioiionieiihigitis. lymphocytic 
7 656; 14 531 

C'diorion 1 256; 5 88*; .5 158, 
241: 14 225 
.Ainiiiota I 328 
cxtracmhryonic iiicmhranrs 
5 158 

invertebrate embryology 
7 220 

placcntation 10 253 
Kcpiilta 11 482 
Chorionepliithelionia 11 481 
Chorionic carcinoma 9 320 
Chorionic gonadotrophins 

10 250 

Chorionic villi 3 8K 
Chorhnopleris 3 263 
Chorioptes 12 30 
Choriorelmittf II 537 
Chorismit acid 1 315 
Chorisiida S 88-89*; 4 57: 

10 513 

CMrisloceras manhi rone 
14 82 

Choristonrura fumiferana 
7 467. 472 

CJiorochrcmiaiic map 2 535 
Choroid 5 162, 169-ni; 11 537 
anatomy 5 169 


Choroid tda 9 57-58 
Choropleth map 2 534-535 
Choukoutienian culture 9 612 
Chretien, H. S 127 
Chretien telescope IS 451 
Christiansen, C. 5 266 
Christiansen. R.. 12 ^ 
Christiansen filter 5 266 
Christie, 8. H. 14 485 
Christmas disease 6 499 
Christmas factor 2 266 
Christinas tree (oil welt) 

9 297-298 

Christniasbrm' thrip IS 628 
(;hrlsto6el svmbols 2 406. 0 160 
Chriity. H. 3 554 
Chromadnria 9 30 

( hinni.idunda 9 30. 33 
Monhvsterida 9 30 
Chiuniadoiida 9 30, 33 
Chromadoroidea 3 89 
ChromaOin see Adrenal gland: 
Aortic body 

Chromaihii bcKlies 4 588-589 
Chromaffin cell I 74 
(5iioin.ifliii svsiem 1 487. 488 
carotid bndv 2 531 
Chronian 11 108 
Chromates 89, lOG; 4 lOR 
Chromatic alUTration 5 69-91 
color (uirenitm 3 90-91 
dispersion foimitla 3 80-90 
geometrical optics 9 363 
C'hrotnatic graph 6 254 
Chromatic resolving fmwer 
II 499 500 

Chromutkitv diagram 3 29.3- 
294 

Chromatids 8 521 
Chromatin 2 588. 607; 

II 221-222 

2 29; II 552 
Cliroinatogram 3 93 
t hromatogiuphy I 464. 692: 

2 200. 4''.2. 527: 3 91-98*, 5 21 
amino add 1 309*310 
biocheiiiislry 2 199 
ch.iiacteuslits of methods 
3 93-94 

detection methods 3 94 
differential iiiigiation 
S 96-97 

electiochromatography 
3 97-98 

gas see Gas chromatog- 
raphy 

ion-ex( liaiige 7 241 
mixtures S 94 
nomenclature S 93 
piiKvdure 3 91-92 
separation (chemical and 
physical) 12 185 
solvent S 95 
sorbent S 95-96 
systenu 3 94 
uses 8 9S 


Qiromatophore 1 645; 8 98- 
lOS*; 8 169; 16 213; 11 56 
allophore S 99 
antaugt^hore S 99 
arthropods S 101-102 
ccphalopods S 96-99 
Chrysophyta S 117-119 
contn^ systems S 101-102 
Dtnoflagellida 4 197 
diurnal rhythm S 101 
embryonic origin in ver- 
tebrates 3 109 
endocrine mechanisms 

4 594 

erythrophore S 99 
functional slgiiificana: 

5 lOS 

genetics S 102 
guanophore S 99 
humidity S 100 
integument 7 174-175 
iridophorc S 99 
leucophore 3 99 
light 3 100-101 
lipochrotnc S 99 
inelano|}hore 3 99 
morphological color 
change 3 102' 
nervous excitement 3 1^ 
neural ciest 9 78 
otciirrcnce 3 98 
Phacophyta 10 89 
photophore gland 
10 179-180 

physiologicAl color change 
3 102 

pigmentary activity 3 100 
{itciinopliore 8 99 
structure and action 
3 99 1t>0 

temperature 3 100 
typw 3 99 
vertebrates 3 102 
visual liarkgroiind 3 101 
xaiithophore S 99 
Chr(»me dyes 4 3105 
Chrome green 10 224 
Chrome orange 10 224 
Chrome refractories 11 410 
Chrome tanning 7 440 
Chrome yellow 10 224 
Cliromel 1 260 
Chmmel C 7 265 
Chromel ?: alloy 9 96 
Chromic anhydride 8 106 
Chromic hydroxide 3 106 
Chromic oxide 3 106 
Chrominance 3 297; IS 473 
Chrominance subrarricr: color 
television 3 297-298 
Chromites 109*. 106; 8 277 
diromium ore 8 103 
iron ore 7 258 
in meteorites 8 812 
spinel group 12 617 
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Chromium 3 10S*106; 4 54$ 
alloyi S 104 

snalytloit methodi 3 106 
chrooiste S 69 
chrcimUe 1 103 
crystal structure 3 599 
didiromste 4 106 
dunite source 4 294 
electron oonfiguiatton 
4 504 

ottnctive mctalluixy 8 277 
ionization potential 4 504 
metallurgical extraction 
3 104 

natural occurrence 
3 103104 

principal ooinpuundb 
3 105406 

properties 8 104-105 | 

uses 3 104 

Chromium hydride 3 105 
Chrmnium-nickel stainless steel 
IS 34 

Chromium plating 4 531 
Chromium stainless steel 13 54 
Chromizing 8 260 
Chromobacterium 5 95, ^ 
Rhizobiareae 11 546 
Chromobaclrrium amethysli- 
mum 11 547 

Chromobaclfrium janlMnum 
11 547 

Chromobacterium marismortui 
II 547 

C/iromohocierium xnolaceum 
II 547; 12 196 
Chromoblastomycosis 3 106 
Chroinocyfe 10 513 
Chromogoi 4 298; 12 583 
Chromolipid .rre Carotenoid 
Chromomere 2 264 
Qiromomycosis 3 lOG 
alpha-Chionunic 11 lOH 
Chromophore 4 298 

spectrophotoinetric analy- 
sis 12 583 

Cbromoplast 2 526; 3 98 
Chromosome I 692; 2 602: 

3 106-113*. 655; 4 574; 6 497; 
10 132; 12 233 
aberration eee Chromosome 
aberration 
alldc I 256 
bacterial 14 18a 
chemistry 3 109 
corn 3 481 

cytok^y {molecular basis) 

3 655 

deoxyribonucleic acid 

4 66-665; 9 215 

fine structure 3 IIO-III 
lampbrush 3 111-113 
meiosis 8 209-211 
mitosis 8 521 
morphology 3 107-109 
number 3 107 
polyploidy 10 488-490 


Chromosome— coni, 
salivary gland 3 111 
sex 8 107 
specials 111 

tlieoryof heredity 8114-115 
Chromosome aberration 
3 113-114 
heteroploidy 3 113 
human genetics 6 513 
iniitatlod 3 670 
radiation cytolt^y II 221 
striKtural changes 3 114 
Chromosome theory of heredity 
S 114-115 

recombination, genetic 
11 375 

Chromosphere 3 116*. 4 381; 

7 521: 13 268-270* 

Chromous hydroxide 3 IOC 
Chromous oxide 3 106 
Chronic leukemia 3 192-202 
see also I.eukemia 
Chronograph 3 116 
Chronology biiihling 4 59 
Chronometer 3 116*. 204, 457. 

5 69 

Chronometer, isotopic 6 119 
('hion<>|>olentiometry 19 456 
Otironoscupc 3 116 
Chroococcaccae 14 398 
Chrootorcus 3 637: 12 67 
Chryomyidae 4 212 
Chrysalid 2 381 
Chrysalis 12 326 
Chrysanthemum 2 432: 9 407, 
408; 10 334 

Chrysanthemum cinerariae- 
folium 7 142 | 

Chrysanthemum cociineum \ 

7 M2 

Chrysanthemum lace bug 6 405 
C/iry.mnt/)rmum morifoltum 
14 305 I 

Chrysemys pictn 3 23: 14 167 i 

Clirysididae 6 574 | 

Chrysiridia 7 473 
Chrystrtdio madagascariensis 
7 469 

Chryals 6 581 
Chrysoberyl S 116': 6 98 
Chrysobothris femorata 
3 287 I 

Chrysochloridae 7 143 
ChrysocoUa 3 116*. 464 
Chrysogorgia ftexilis var. 

africana € 238 
Ciirvsoidinc 4 300 
Chrysomelidae 3 278 
Chrysomonadida 3 117*; 11 52 
Chrysomonadina see 
Chrysomonadida 
Chrysomonads 8 128 
Chrymmyia bezzuma 8 680 ' 

Chrysomyia mef^cephala 8 680 
Chrytopa perla 9 80 
Chrysopetalidae 10 461 
Chrysophyceae S 117 


Chrysopbyta 1 237; 8 117-119*; 
10 320, 346: 1$ 544 
Bacillariophyceae S 117 
classification 3 117 
Chrysophy<%ae 3 117 
Coccolithophorlda 8 249 
diatoms 3 119: 4 103-104 
golden-brown algae 3 119 
morphology 3 117 
SUiconagclIau 12 317-318 
yeHow-grecn algae 3 117 
Xanthophyceae 3 117 
Chrysoprase 3 6 
Chrysops 4 218; 5 258 
Chrysops discalis 14 1 35 
Chrysotile 12 197 

asbestos 1 569; 12 197 
Chrzanowski. P. 6 264; IS 513 
Chthamalidae 2 74 
Chubb, T. 13 272 
C'hubsucker 13 236 
Chuckchi Sea 9 166. 271 
Chuckwaila 3 1J9-120 
Chiigach Range 9 159 
Chugwater foimation 14 85 
Chiigwatei group 11 388 
Chum, C. 9 266 
Chum salmon 12 14 
Cliurch. J. E. 12 391,392 
Churches: accq>tabte noise 
levels 9 129 

Churn drill 2 297; 8 472: 9 291 
Chyle 7 .531 
Chylomicra 7 531 
(^hylomicion 7 634; 8 259 
Chyme 1 366: 5 204 
Chymotrvpsin 5 20, 203-204 
digestive sys|^m 4 170 
protein metabolism II 42 
Chymotrypiint^eR 5 20 
digestive sy.stem 4 170 
Chytriclialcs 7 122t; 10 200 
Cibarium 7 459 
Cibin Nfouniains 5 118 
Cicada 6 471 
Cicada killer 6 582 
Cicadrtta 3 254 
C:icd(lenidac 6 470, 472 
leaf hopper 7 441 
Cicadldae 6 470-471 
Cieer arifitnum 2 116 
Cichlidae 10 10 
CitAorium 14 305 
Cichoriutn intyhus 3 59 
Cidndda 3 286 
Cicindelidae 3 276 
Cieemildae 7 1 
Cironiifonnes 1 694; 8 120 
crane 8 535-536 
flamingo 5 295 
heron 6 425-426 
Ibis 7 1 

Cicuta maculata 10 439; 14 190 
Cicutoxin 10 439 
Cidaroida 3 120*; 4 41. 360, 
372a 


Cider vinegar 14 324 
de la Cieva, Juan 6 8K1; 

U 309 

Cfgarbox cedar 2 579 
Cigarette beetle 8 287 
Cilento Mountains 5 llB 
Cilia 2 621; 5 965; 6 477 
caUry body $ 168-169 
see also Ciliary process 
Ciliary process: anatomy and 
histology 5 162-171 
dliary body 5 165 
embryology 5 164-185 
pars dliaris retinae 5 165 
zonula dliaris 5 165 
Ciliau 3 120; 7 122f 

Entodiniomorphida 13 5 
Heterotrichida 13 5 
Holotricha S 120; 6 467; 
11 53 

Hypotrichida 13 5 
Odontostomalida IS 5 
Oligotrichida 13 5 
SpiTOtricha 3 120; 11 .13, 

13 5 

Tintlnnina IS 5, 651 
Ciliatea 11 53 

Ciliophora 3 120-122*; 11 .53 
rhaiacteristics 3 120 
Ciliata 3 120 
Ciliatea 11 53 
dilation 3 !2I 
evolution 3 122 
fission 3 122 
iniradliainrc 3 121 
mouth 8 121 
nuclear apparatus 3 121 
reproflttclitm 3 122 
systematirs 3 120 
Cillobacterium 7 382 
Cima di Vezzana 5 119 
Cimhex americana 8 580 
Cimbidd sawfly 6 574 
Clmbiddae 6 574 
Cimex 6 404 

Cimex hemipterus 2 127: 6 405 
Cimex lectularius 2 127; 6 405 
Cimex lectularius columbariw 
6 408 

Clmiddae2 127;5 8;6401 
Cinchona 8 122 
quinine 11 190 
Rublalcs 11 647 
Cinchona alkaloids 11 193 
Cinchona bark 1 475 
Cinchona officinalis 3 122 
Cinchona pubescens 3 122 
Cinchonine 11 193 
Cinchonlnlc add 11 193 
Cindnddidae 3 276 
Cindnnati Observatory 1 506 
CiMfnnarian series 9 874 
Cindldae 9 N9 
Cinoophen 11 198 
Cinder cone 10 84; 14 350 



Clrc u lo M wt 


CinwnaScope 8 127 

Cincniaiography 8 12S-129*; 

le 159 

a^|iect ratio 9 124429 
Cinemascope 8 127 
Cincmiiacle 8 126-129 
C'ini^ma 8 125-127 
film 9 123-124 
Kinrpanorama 9 129 
65 3 128 

motion-picture cameras 
3 123-124 

moiion-pictiirc pit>jccton 
3 124-125 

optical projection systems 
11 1-3 

opthal rrcortling 9 353-358 
lechnirama 3 128 
lod(i-A0 9 128 
Vi>taVisioii 9 127-128 
tvule-screcn processes 
3 125-129 

Cmcniiaclc 9 128-129 
Ciiirraiiia 9 125-127 
r.inrilivcHlolite 9 358-362 
(:mt'ulal:i 4 411 
(.iiinabai 9 120* - 8 278; 13 255 
mere Illy ore 8 228 
( intuni.ildohytlc 1 228 

atul (trails) 2 475 
rimi/imomum catnfthora 
H 527 

liimphor 2 432 
(.nmro/iomiim zeylnnteum 
5 12') 

( iniunioii 3 129 

aiul flavoiMifi; 12 <iI2 
( uuioline 4 104 
('mmnnonium f/imp/iore 
2 133 

t'liiMfl 1 574 
UW: I 125:6 421 

^iMoca to 12 

CiKassian walnut 14 384 
t iiduatc vcmaiiun 2 361 
hliules 5 261 264 
t .Kiinis 3 413-414 
( iiile I 389. 3 130*: 4 71 
analytic gconietiy 1 989 
at( (maificinatics) 1 500 
area | 528 
ilionl 3 87 
conic section 3 399 
diameter 4 97 
tune point 1 405 
ladius 11 324 

i‘iiTlc of confusion: cameras 
2 430 

< ucuii, electric 9 130-133 
alternating-current see 
Alternating-current 
circuit theory 
analogy to vibrating 
xystem 4 313 
branch drculi 2 319 
bridge circuit 1 397 
conductors 9 392-994 


Circuit, electric-conl. 
coupled see Coupled 
dicuits 

direct-current see Direct- 
current drcttit theory 
equivalent dreuit 5 63-64 
filters see Filler, electric 
impedance 7 97 
IR. drop 7 257 
RiKhliofTs laws 
7 963-364 

maximum power transfer 
tlicorcm 7 38 
networks see Network 
theory, electrical 
nonsinitsoidal vraveforms 
see Waveform, 
nonsinusoidal j 

open 3 132: 9 332 I 

parallel 3 132: 9 516 
printed 10 593-597 ' 

protection 14 522 
lecfifier II 383-386 i 

scries 9 132. 12 196 | 

series-parallel 3 132 j 

short 3 133; 12 306 | 

stoml energy 11 133 
testing 3 136-137 
’rh4vcnin*8 theorem 
IS 596-598 

time comtani 13 643-644 
transient see Transient, 
electric 

Y-dr1ta tramforinations 
14 598-599 

\ee aho Wiring (electric) 
Cirriiit. electiomc .3 133-195 
amplifier see Amplifier 
breadboaid mcNlcl 3 1.34: 

2 323 

cathtKie follower see 
Catluxic iollower 
clamping circuit 3 153-154 
(lipping circuit 9 203 
coincidence amplifier 
9 269-270 
comparator circuit 

3 330-331 

component ratings 9 134 
cmiont mode logic (<IM1 ) 
circuit 7 5824 
design 3 133-134 
detector see Detector 
discriminator 4 295 
distortion see Distortion 
(electronic dreuits) 
etnUlcr-coiipIccl transistoi 
logic (ECri.) circuit 
7 5824-583 

environmental factors 
S 134 

feedback circuit 5 196-200 
frequency divider 5 503 
frequency multiplier 9 515 
gate circuit 6 80 
grounding € 281 


Circuit, dectronic-*cont. 
impedance matdiing 

7 38-39 

limiter circuit 7 516-518 
logic circuits 7 582-583 
low'-levcl logic (LIX) 
dreuit 7 582c 
maximum power transfer 
theorem 7 38 
micnociicuilry 8 948-351 
military equipment tests 
3 134 

modulator see Modulator 
molecular electronics 

8 545-546 

moiorboaiing 8 616 
iiitilrivibratuT 8 628-632 
noise 9 117 

Oitcillator ste Harmonic 
oKcillaior, electric 
parasitic oscillation 9 554 
pliase inverter 10 101-102 
power supplv see Power 
supply telertrnnic) 
printed ciicuit 10 593-597 
prototype model 3 134 
pulse generator II 93-94 
radio service testing 3 135 
rectifier see Kcctiher 
relax.ition oscillator 
II 438-440 
reliabiliiy 9 134 
suling circuit 12 49 
solid Slate (iiciius 
H 545 540 

specific atiom 3 133-134 
siahiliiy 9 134 
sweep genet atoT 19 331 
tests 3 134 
lime-delay circuits 
13 644-645 
transistor 14 35 39 
tiaiisistor liaiisislor logic 
(Tl L or T'*!.) circuit 
7 5K2f-5H24 
tri^er ciicuit 14 90-91 
Ciicuit. logic see lx>gic circuit 
I Circuit, magnetic see Magnetic 
circuits 

Circuit, printed see Printed 
ciixuit 

Circuit breaker J 135-136 
arc extinction 9 136 
blowout coil 2 270 
contacts 9 420 
electric distribution 
systems 4 425 
substation 4 441 
Circuit testing, electrical 
9 136-137 

fault legation bridge 9 187 
Murray loop test 9 186 
resistance measurement 
11 490-495 

Variey loop tat 9 136 
Circuit theory see Circuit, 
electric 


75 

Circular acoelcratas 9 574-582o 
Circular Urefringcnce: 

rotatory dtspenlon 11 639 
Cireular-diart record e rs 11 980 
Circular cylindrical cavity 
resonator 2 577 
Circular dichroic crystal 4 108 
Circular dldirolsm 9 946: 

14 88 

Circular helix 6 993 
Circular Inch 8 188 
Circular measure 8 188 
(Circular mil 8 188 
Ciradar motion 11 631-632 
centripetal force 2 640-641 
Circular paper 
diromatography 9 96 
Circular plane 14 543 
Circular plate: sinictural 
10 407 

Ciicular prestresx; pratrased 
concrete 10 587 
Circular saw 14 542 
i:iiciilar wave guiejk: 14 424 
Circularly polarircd light 
9 346 

Circulation 9 137-141*; 7 124 
blood pressure S 140 
blocMl vc-sscls 9 137 
cardiac output 3 141 
circulating fluid 9 137 
dosed circuit 9 139-140 
contraction cycle 9 198 
control of arteriolar 
diameter 9 140-141 
dynamics 9 140-141 
ebb-and-How system 9 140 
fluid transport systems 
3 137-139 

frictional redstance 9 140 
heart 9 137-138 
heart excitation 9 189 
I muscular activity 3 198 
open circuit 9 140 
phlebitis 10 115 
rale of beat 9 139 
reflex contToU 9 141 
resistance in open systems 
9 MO 

types of systems 9 199-140 
ve nous pressure 9 141 
Circulation, physiology of 
cerebral 2 504 
CiKulation, physiology of 
hepatic 2 505 
Circulation, physiology of 
pulmonary 2 504 
Circulaiicm, postnatal 2 494 
Circulation at term, fetal 
2 492-494 

Circulation disorden 9 141-144 
Buerger's disease 2 361 
defidencia 9 142 
embolism 9 144 
hemophilia 6 411 
hemorrhage 8 149 



7^ Chwhihn K9hflit*i 


Circulation diaordcrs— ron^ 
hyperemia B J4$ 
infarction 7 9S>94 
iKchcmfa $ H2 
plethora 3 H2-M3 
thrombcMis 8 143 
vascular disturbances 
8 HM43 

Circulation theurein. Kelvin’s 

7 SS5 

Circulator, microwave, 5 221; 

6 303: 8 418 

Citculatory system 2 447; 

S 144*; 7 136 
blood vessels 2 270 
aiiMllary 2 447 
cardiovascular 3 144 
u^rcbial rimilaiion 2 ’•01 
iiyprilcnsioii 6 
lymphatic 3 144 
Cimilatory system, closed 

3 137 

Circitlatorv syMcin, Insecta 

7 136 

Circulatory svsteni. o|>eii 3 137 
CircuUfer tenrltm IS 240 
Circuline I 476 
niiciiiiiccnier' nitic-fKiiiit 
circle 1 130 
Cirrtiinfereme 4 07 
Cimim Pacihe bcil 13 410 
}K'tn))*ia|ihic pi<»vtnn‘ 

10 51 

M'istiiologv 12 MO 
Ctrolana 5 290; 7 283 
CirolatiUlac 3 290 
Ctrffhis unipunt ttt I 545, .1 033 
Cliques nr; 6 202. 453 
Cinaiutidae 10 461 
CirraUilus 10 461 
Cirrhosis 2 265; 3 144-145*; 

7 562; 8 260 
clinical putiiolog) 

3 192-202 

Cirripcdi.! I 491. 500 561, 

3 M5-146*.S62 
Acrothorarka 3 145, 562 
ApiKia 1 ini. 3 M5. 5ii2 
Ascoihoracica 1 575. 

5 145, .562 
barnacle 2 101 
development 3 146 
ctologv 3 145 
Rhi/ocephala 3 145. 562 
I'horacfca 3 145, 562; 

IS 608 

Cirrofunuitus 3 210*211 
Cirrostratus 3 210*212 
Ctrrothauma 4 40; 9 271 
Cirrus 8 210-212 
Cis-trana eifcct (genetics) 

11 61-62 

Gis-tram isomerism 7 279 
CIsidae 8 278 
Gtslunar space 7 222 


Cistema chyli 7 628 
Cistron 11 879 
^le 6 104 
gene action 6 J05 
Cistioii coticept 11 62 
C$//teronia regalvi 7 463. 469 
Cirratonic acid (ds) 2 475 
alplia-Cliiral 3 147; 5 71, 

18 496 

CitniteS 116-147*: 5 74 

Citrate test 7 48 

Citric acids I46-H7*; 4 415; 

5 376; 8 101 
buttermilk 8 434 
ft’Cineiilatioti 3 146-J 17 
Krelis cycle 7 370 
recoverv 3 147 
submerged prcKluiium 
process 3 146 1-17 
»iirfare production 
pnuess .1 146 
Citiic acid cvcle see 
Krebs cxcic 

CiiiiiicOn II 1K2: 12 321; 

13 676 
Ciiion 3 147 
('ilKinella 3 147 
Chionellol 13 406 
CitiuIIiiie 1 310, 5 137 143. 

9 112: 14 215 
Cilriillis pnigori\ 14 41 1 
(^iltuUus vulgmis H 214 
Citim amantifolia 7 514 
Citrus auranftutn 9 370 
Ciiri^ tanker 5 547 
Citrus llavoring 3 147>I*(K 
citrus oils 3 I‘i7 
spue and flavoring 
12 613 

Ciuus Ituii .1 H6 

vre ulsti rniiic's on 
liiiit siicb as ()i.iiigc, 

1 einoti 

Crfrio giM/idn 6 252 
Cthu\ litnon 7 150. 131 
Citiiis meaUhiig 8 IH7 
Cilius mrtlita 3 147 
Ct/ruc paratlist 6 252 
Citrm rrtu ulatrt 8 HG: 13 389 
Citrus stnemis 9 370 
Ciitiis ihit[)s 13 028 
Cilim whiteflv 6 473 
Citlolaeniii c/ertoirfet 12 30 
Cittolaenui rlruluulata 12 30 
City development 7 391 392 
Ciuciiliii (('sil ) Mountains 
5 118 

Ciset 3 148 
Cisei cat 12 60d 
Cnet gland 12 60d 
Civil defense: administrative 
and control coininuiiica- 
tions IS 432 
amateur radio 1 299 
attack warning IS 431 
telephone svstem 
IS 431-432 


( Civil engineering 3 I4S-I49 
concrete sec Concrete 
coiutruc'lioii see Construc- 
tion engineering 
history S 148 
sanitary see Saniury 
engineering 
sco]>c 3 148 
soil ineciiaiiics see .Soil 
in^h allies 

Mnictures .ter Stnicturcs 
(engineering) 
surveying see Surveying 
transportation see I'rans- 
|K>i ration enginccting 
water supply see Waicr 
supply etigiiiecriiig 
see a/so Ilvtlraiilios; 
Strength of materials 
Civil Reserve Air Fleet: air 
tians|xirtation 1 160 161 
Civil time see /one rime 
Claddings 1 10 150, II 354 
Cladtda 4 369 
C/at/iuifes tiiher /one 14 82 
I Clatlistia see PoUpterifoiim'S 
; Clatlim rsomerti.t 6 580 
Cladorei» I .561. 2 310; 

3 150-1.51-. 502: 14 .305 
Cl.'iilocop.t 3 151. 562. 9 H7 
Cladode 13 124 
Clat/otlus 3 152 
CladogenCNis* luaciuevoliiiiun 
K 10 

Chiflonta 2 417, 5 4.57. 7 4 18 
Cl.i<U>ni.H(*:ie 7 44K 
CliKhpfumi .3 H.I, 151 

( hu/nphnut f^/inm'mtn 

.1 152 

C.ltuiophf'ia kut t’.ingitftiuni 
.1 152 

C]ado|)h<ii.iU's 3 Hi. 15! 152*. 

12 315 

C:ii1oioph\icat- 3 151 
CladoplioKipsiN 12 345 
Cladophvll 13 111 
Cliuiorhizti 
10 4:m 

Clfu/mr/athr .3 1.52 
Cladnselachli 3 152, 4 419; 

6 523 

C/tuiospongia 8 169 
Cladospotium 2 380: !3 512 
hid ot portH m tarpoph tlum 
9 601 

Clttdosporium rurumertnuin 
3 CIS 

Cladosporium futx*um 4 52 
(:hid(M//or/K»i hn 
4 .52 

Ctadmporium vignar 3 529 
Cladothrix 8 65 
Cladoihiix dichotoma 3 65 
Ctadoxylon 3 263 
Claiborne Group 8 176 
Clairaut’s formula: for polar 
flattening 13 516 


Clairvoyance 8 159 
Claisen condensation 11 Hj 
condensation reaction 
8 374-375 

ethyl acetoacctate 8 87 
ketone 7 .339 
Claisen raaction 1 230 
Clam 3 152*; 5 419; 9 614: 

11 49 

Glam worm 10 461 
Clambidac 3 276 
Clanqiing circuit 3 1.53-1.54 
Clamshell 2 369: 5 133-134. 

6 213 

C/miru/».T 8 561 
Chiiiiiv, W. R. 12 3 
Cla|)eyron, B. P. E. 5 55 
Clapesrim equation 5 .55 
boUitig fXiiiit 2 276 
melting |>oint 8 215 
Clapper relay 11 441 
fllaiain 3 229. 232-235 
Claret 14 507 
Claiificaiioii 3 1.54-155 

centrifugation 2 634-63.5 
sedimentation (industrial) 
12 1 13-144 

separation (inerh»nir.il) 
12 186-187 

solid-liquid Alters 5 272 
: thickening 13 602 

' Clarifiei (htiilar 12 222 
rectangular 12 222 
Claiifving agent flood) ^176 
Clatiiiet 8 665 666 
Cl.inon Fracluie Zone 9 261 
(.1.11 ion o.ils 5 18.3 
Claik, A. H. 5 7 
Chirk, C I, 8 .36Hn 
Clark, IT I,. 9 .144 
Clark. W.F. I..5 478. 10 212 
Clark coupling 3 526 
Clark’s nutcracker 9 234 
Clarke, A R. 6 120 
Clarke, F W. 2 239; 4 .546 
Clarke ellipsoid 6 120 
Clarno formation 5 479 
Chisper 12 243 

Mipiilalorv oigan .3 472 
repivxiuctive system 11 467 
Class (taxonomy) 18 404 
Class A {lower amplifier 1 .344: 
10 5.53-554 

Class AB power amplifier I 544: 
10 554 

Clas.s B power amplifier t 344* 
10 554 

Clas.s C powwr amplifier 1 844; 
10 554 

cathcMlc-modiilated 1 3.57 
grid-modulated 1 355*337 
plate-modulated 1 855 
vacuum-tube amplifier 
1 344 

Classical field theory 5 25.5-2.56 
Classical mechanics see Me* 
dianics, classical 



Clinical navigadon systems 

9 18 19 

aassical optics 9 363 
Uassical sutisda see Boltt- 
siatisilcs 

OU^«fKaiioii. biological 9 155 
^limal I 422 

bai tcria. taxonomy of 2 10 
plant taxonomy 10 577 
mMrhamcal 
3 IV. i56»: 12 186 
Classhcation, scientific 
^ 12 72-TS 

CUs>l5catioii societies 4 2«0; 


12 2v5 

ship design 12 274 
tlasson elementary panicle 
i vt3-544 

(•la«sr«a»ms: acceptable noise 
levels 9 129 

Cljsiif rocks 12 135. 138 
particle sire classification 
II 590 


('lastlc sediments 12 135*136. 


l'\H J19 

( Uihiate lompoiinds 

.1 156 ir.8 

ai(/(iimi2 393. 395; 3 158 
claihruK 2 396 


(Itiihrtua fonmcfl 2 .396 
( lathi inula 3 15H*; 10 513 
ithrocliloiis II 55.3 
(laHiiothtt\on 13 191 
r'/>i.'hrti/irui 6 300 

itilati nudrrsoni 7 139 
( 1 550 
( I.IIIV uietluwl' siilfuT 13 255 
<.taiisiiis-(il.i]M.'\n>ii equation: 
Mihlim.ilion 13 21<l 
thi’iiiUKheniistr) 13 5.59 
( lausiiis-Mnsoiti etpialuin: 

difleciiic (Otisiatil 4 112 
('laiMiopliobia 10 119 
CUira 3 255 
<.I.«\atoi.ucae 3 11 
M.ivaunellida 3 158-159*. 

4 ">7. 10 513 
.\xinelHtia .1 158 
boring sjiongcs 2 298 299 
Kpi]>olasina 3 158 
Hadmnierina 3 158 
CUtvirfptt purpurea 1 574; 

10 313, 359, 454, 440 
f;ia\iclr 12 306. 358 
srr also Odiaibonc 
l3aMcx>in!a 3 278 
Clavularia 1 226; 3 255; IS 148 
O/di'iiiarifl rhunni 1 227 
^lenilatta garciae IS H8 
init^ument 7 175 
(Hcology) 8 159-160 
aKriculttire S 160 
cliloiitegroupS 165 
day-mineral cmnposidon 
3 160 

composition of materials 
3 159*160 


Clay (gnoIogy)-ron<. 

concept of materials 3 164 
on continental shelf 
8 153-135 

on deep-sea floor 8 135*137 
drilling mud 8 162 
mineral impuiilies 3 160 
particle-sire term 3 159 
properties of materials 
3 160 

rock term 3 159 
see also Clay mineials 
Clay, commercial 3 Ifrf)164 
architectural 3 167*166 
attapulgite clay 3 162 
j ball day .8 161 

bentonite 3 162 
j bleaching clay 3 162 

I bonding day 3 162 

hurley day 3 161 
ceramic technoli^y 
2 647-650; 3 1 6« 
china clays 3 160-161 
color 3 163 
diasporc clay 3 161 
firv strcxtgth .H 163 
drving shrinkage 3 163 
fireclay 3 161 

firing shrinkagee 9 163 I 

flint day 3 161 j 

foundry imiustiv 3 161 
fuller's earili 5 55X 559* 
green stietigth 3 163 
niiic 7 22-2.3 
inks 161 
itisexticidm 3 161 
kaolin 3 lOO-lGl 
kaolinitic class 3 160-161 
liglituf'iglii aggicg.iK' 3 I6'( 
miilliir 3 161 
oil indiisliy 3 160 
paint 3 161 
paixi industry 3 160 
})etToleum refining 3 161 
plastics 3 161 
pcMtciy 10 546 
propeitics 3 163 
rcfractniirs 3 161 
rubber inanufactitre 3 161 
shrinkage 3 163 
.strength 3 163 
uiiderrlays 3 163 
uses 3 163-164 
vitrification range 3 163 
whitewares 3 161 
see aho Ceramic technol- 
ogy; Clay products 
Clay Belt {Canada) 9 142 
Clay-contact adsorption treat- 
ment 10 70*71 
Clay minerals 3 164-167 
allophane 3 165 
amorphous constituents 
S 164-165 
anauxite 3 165 
attapulgite 3 165 
bentonite 2 163 


Clay minerais-nml. 
ceramic technology 

2 647-650 

chain-structure types 3 165 
chlorite 3 77 
classification of 3 164 
clastic sediments 12 139 
clay-mineral roncept 3 164 
dehydration 3 166 
diagcncsis in shales 4 94-05 
dickiie 3 165 
cxulcllite 3 165 
111 fuller's earth 5 559 
geologic thcrmonietry 
6 128 

halloysitegroup 3 165; 

6 322 

hectorite 3 164 

illitc 3 165 

Ion exchange 3 166; 

12 424-426 

kuolinite 3 165. 7 3.H» 3'd 
tncialullovsilc 3 165 
mixed-layer combinniion.s 

3 16.5 

mmitiuonlbniiie gmup 
3 105: 8 587-.588* 
nacrile 3 165 
nomendaruie 3 164 
nonironiic 3 165 
optical pioportics .3 167 
org.inic leactions 3 167 
origin 3 167 
palygorskbc 4 165 
pro{H*rttcs 3 166-167 
regular iinxixMayer tv|>es 
3 164 

saponitc 3 165 
sauomite .1 164 
srdimriuaiy tucks 12 134 
sqiiolilc 3 165 
shale 12 241 
shape 3 166 

soil composition 12 423 424 
soil texturi 12 419 
stiucturc 3 165-166 
lliice-layer ivpe 3 164 
two-laver iy|»e 3 164 
vermiculitc 3 165: 

14 .101 .t05 

water-holding capacity 
3 166 

weathering jirocesses 
14 459 

C^lay pi|>e 3 167 
Clay pioducts, aichltcctmal 
3 167-168 

brick 2 530. 13 204 20.5 
terra cotta IS 205, 498 
rile 13 205. 640 
^Claypan 12 439 
Clay[KM)l, 1.. 1.. 10 373 
Ciayslone 1 529 
Claytonie 8 188 
Ocan bomb 1 648 
Clcar-air turbulence 1 97 


Climol* f7 

Clear channd (radio) I 383: 

11 249 

Clearance test: dinlcal lithol- 
ogy 3 192-202 
Clean 14 484 
Clearwiug moth 7 464 
Clcarwinged grasshopper 9 416 
Cleavage. cmbrytMitc 2 257; 

3 168-169*; 7 229 
blastomere difierentiation 
3 168 

dcasage types 3 168 
chromosomal behavior 
3 168 

embryology 4 568 
holohlastic 13 52 
Cleavage, roik 3 169 

told and fold systems 5 367 
rock fabric studies 13 205 
in slidks 4 94 
j slate 12 374 
^ Clcavelandite 5 213 
(Heu^ing cn/vme 5 23 
Cb-ft lip 7 529; 9 168 
Cleft palate 6 539; 9 168, 498; 

13 492 

riridocrunial dysostosU 12 368 
Clcidoic c|^' Replilia 11 482 
CIcistothecia 5 123 
Cleithra 12 358 
Uematis 13 122 
Clciucntiiie: nuclear reactor 
II 358 

Clements, F. 10 375: 13 2.34 
Clemrrys guttaia 3 23; 

14 167-168 

Clnmnys ittscufpia 3 23: 

10 127; 14 168 
rfemwy.r mannorata 14 167 
Clepsydropsis 3 268 
Cleridac 3 277 
Clerk, Uoiigald 7 197 
c:teroidca 3 276-277 
Cleve.P. r.6465; 13 616 
f^leve's acid 9 3 
Clevis fiin 3 169-170 
Clide beetle 2 131; 3 277 
Clifi; chalks 7 

escarpment 2 826; 5 69 
Ice 1 439 
talus 13 388 

ChfUWit$ rntmophylla 7 2^ 
Climarograptm 2 253: 6 259 
ClimaeograpUts lypiralis 6 259 
C/imacot/omum 6 431, 432 
Climacteric 8 224 
Climate 3 171 182 

chanfi^ in 3 170-171 
chronologies. carbon-M 
U 297 

cirailation of mai^nal 
seas 9 249-250 
dendrochronology 4 58-60 
moderatir^ effect of oceans 
8 116 



f$ Cllmafk bubo 

Qimate— 

of pait ages see Paleo* 
cUmatology 
poitd^acial 10 525 
predicticMi 8 171 
regional patterns 4 341-844 
regions 8 179-182 
and soil erosion 12 431-482 
stratibcatirm with altitude. 

South America 12 527 
types (map) 4 948 
see also Climatology 
Qimatic bubo see Lympho- 
granuloma venereum 
Glimatic change 8 170-171 
Climatic diniax 8 183; IS 234 
Qimatic disease 2 200 202 
Qimatic prediction 9 171 
CUmatius 1 23 

Qimatoiogical snow line 12 992 
Climatology 8 171-182. 028 
air pressure patterns 8 174 
atmcMpliere effects 3 172 
dimaiic change 3 170-171 
climatic prediction 8 171 
climatic regimu 8 179-182 
cmitinental precipitation 
patterns 8 177 
continentality 3 423 424 
global scale 3 171 
land-sea distribution 
S 174-176 

marine atmntpheric 
influences 8 175 
miaomclcon>logy 8 .954 
pressure systems 1 157 
regional climatic tvpes 

4 341-344 

solar radiation 8 172 
tmperature measurements 

1 158-159 

windflow patterns 8 174 
wOTld-wide water cycle 
8 177 

Are also BiocUinatology, 
Metmrology 
Qimatopathology 2 200 
Qimatophysiolt^y 2 
Qimax: ecosystem 4 408 
Qimax community 8 182-186 
dimatic climax 8 183; 

IS 284 

dlsdinux 8 184-185 
edaphie modifiers 8 184 
fixe 8 185 
fogs 185-186 
kinds of dimax 3 183 
lumbering 3 185 
monodimax 8 188 
overgrazing 8 185 
polyclimax 3 188-184 
salt spray 8 185 
topt^raphic modifiers 

5 184 
wind 8 185 

Qimax formation 2 204 


Climax Korean lespedeza 
legume 5 188 
Climax plant formations 
8 186-192*; 10 299 
dry dcscrl 8 190191 
evergreen haniwood forest 
8 186-192 

foKSt formations 8 186 
needle-leaved forest 
3 188-189 
savanna 8 189 
short grassland 8 190 
summetgreen dedduous 
forest 8 188 
tall grassland 8 190 
temperate rainforett 8 187 
thorn forest 3 189-190 
tropical deciduous (mon- 
soon) forest 8 187-188 
tropical rainforest 
8 186-187 
tundra 3 191 

(Himb indication 1 1 346-347 
Cline 12 572 
Clinfonia IS 123 
Clinical pathology 3 192-202 
agglutination reactions 
8 201 

agglutinins 8 201 
antitoxins 8 201 
bacteriology and {>arusiiol‘ 
ogyS 200 

blood banking 3 201-202 
blood chemistn' 8 197-200 
cold hemagglutination 
8 201 

a>mplemcnt fixation tests 
3 201 

<Tetinisni 8 547 
cro»-inatching 3 20 ] 
ftxal analysis 8 200 
fcccs 8 200 
hematology 8 194-197 
heterophil agglutination 
tests 8 201 
lysins 8 201 

metabolic studies 8 202 
opsonins 3 201 
precipitins 8 201 
protein-bound iodine 8 200 
Rh factor 8 IKII 
serology 8 201 
special urinary examina- 
tions 8 193-194 
sputum 8 200-201 
toxin-antitoxin reactions 
8 201 

urinalysis 3 192-194; 

14 219 

Clinical pharmactHc^ 10 97 
Clinoenstatite 4 616; 11 129 
ClinofeiTosilite 11 129 
Clinohumite 6 516 
Clinoid 2 299 
Clinometer 8 202; IS 324 
Clinopytuxene 2 105 
Qlnoiobite 5 40 


Clinton hematite II 888 
Qinton iron ore 9 $79 
Clintonia 18 123 
Clintonlte 8 77 
Cliona cetate 2 298 
Clionidae 2 298 
Clipping dreuit 8 202-208 
see also Limiter dreuit 
CliteUata 1 429 
CUtellum 4 355 
Clitoris 11 467. 474 
Ctivia 5 38 
Cloaca 4 152 

Cloaca rloatae var. aendtorum 

7 1226 

Cioacal bladder 14 219-220 
Clock 8 203-205 
atomic I 649-650 
balance wheel 3 204 
basic movement 3 ^3 
clock paradox 3 206 207 
escapement 3 204; 5 68-69* 
hysteresis motor 6 600 
power supply 8 204 
quart/ see (Quartz clock 
Shont 8 205 
sidereal 18 642 
temperature compensation 
3 205 

Clock control systems 
3 205-206 

Clock paradox 3 20G-207 
experimental verification 
3 207 

implications for space 
travel S 207 
relativity II 434 
theory 8 206-^ 

C:ione 12 573 
Clonorchiasis 8 207-206*; 

10 428 

Clononhis sinensis 3 207 
Cloniu; cybemetirs 8 687 
CIoos.F.. 13 417 
Cloos. H. 10 421 
Clorathnr 5 98 
Clos'd -circuit televivion 
3 208-209 

image dissector 13 466 
networks IS 469 
vidicon 18 465 
Closed-loop orntrol system 

8 209, 429-486* 

see also Feedback control 
s^tem 

Closed system (geology): litho- 
sphere. procases in 7 550 
radioactive decay 7 427 
Closterium monifi/orme 8 4006 
Clostridium 2 6 . 14. 18-20, m 
5 67; 8 432; 9 111. 620; 12 460 
Baciltaceae 2 2 
gangrene 6 88 
Clostridium aceticum 2 87 
Clostridium acetobutylkum 
2 2.48 


Clostridium acetobutylicum-^ 
cont. 

acetone-butanol fermenta- 
tion 1 84 

Clostridium acidi-urici 2 37 . 47 
Clostridium bifermentans 6 Sg 
Clostridium botulinum 2 2. 45, 
46, 306, 461; 5 424, 425; 9 591 
type A 14 6 

Clostridium butylicum 2 44 
Clostridium hutyriaim 2 42; 

8 432 

Clostridium chaui>oei 2 255 
C/otfrtdtum feliineum 18 542a 
Clostridium fesrri 2 255 
Clostridium ktnyveri 2 42 
Clostridium ntgri^onr 2 37; 

5 424 

Clostridium nmyi 6 38 
ClMridium oedematiens 6 38 
Clostridium ftarabotulinum 
2 306 

Clostridium ffastrurianum 2 2 
Clostridium prrfringens 2 19. 
45; 5 425; 6 38 
virulence 14 328f 
Clostridium propionicum 2 42. 
11 15 

Clostridium srptirum 6 38 
riostrid/um sporogmes 2 45, 
46, 197; 8 432 
Clostridium trtani I 466 167. 

2 45. 197. 461; 13 257; N 6 
Clostridium trlnnomorp^um 
2 45; 6 220 

Clostridium Ihermaarrlirum 

2 37 

Clostridium thermozacrharoly' 
tirum 5 424 

Clostridium tvrohutyricum 

3 12-13 
milk 8 432 

Clostridium u'efrfiti 4 24 
srr also Clostridium per- 
/rmgen* 

Clot retraction time, blood 
3 196 

Cloth beam 13 535. .536 
Qothes moth 7 464 
Clothing 5 15. 16 

see also articles on s|}rci 6 c 
clothing materials 
Clothing disinfectants 1 475 
Clotting, blood 3 195 
Qoud 8 209-212 

dassificatiem 3 210 , 212 
electrification 7 509 
formatiem 8 209 
frontal zone types 5 539 
in hurricane 6 521 
physics see Cloud physics 
predpitatfon types 10 574 
radar observations 
II 2]2a-212c 
radiation from 6 269 
satellite ofaservatloru 
8 821-822 



Cloud-eont. j 

solar energy sbsorption 
7 144 

thundcniorm lypea IS 616 ' 
WMO cloud dauificatlon 
S211 

chamber S 212-214 
Cloud foreit S 186-192 
CliMid physics 3 214-218 
aerosol 1 99*1011 S 214 
arliTicial stimulation of 
rain 3 217-218 
rloud droplets S 215 
cloud formation S 214-215 
coalescence process S 215 
(tmdotsation nuclei S 214 
ice crystat process S 215 
ire nuclei 3 215-216 
mechanisms of precipita- 
tion ideau* 3 215 
multilayer-cloud precipita- 
tion 3 215 

ptoduciion of showers 
3 215 

I iilar observations 
II 2l2</-212r 

omittance 8 923 
rjindrop si/r 3 216 
%alt nuclei 3 214-215 
sol.ii I'lictg^' ulMorption 
7 M4 

vJoiul point 10 550 
('loud prodirtion 14 451 
( lomi seeding 3 217-218 
r.imr.ill M 457 
( ioiui systems. higli-.tl(itudL' 
pholugtaphi 13 1006 
(Clouding agent (food) 5 370 
n.rtc3 2I8*:8fi83. I2(>I2 
(’love oil 5 71 
( lovci 3 218-222 

(liioniosorne number 3 218 
<hve.i.ses 3 222 
important species 3 220 
vpecies rhatacteristits 3 220 
swceirlnvcr 3 221 
(rue riovers 3 218 
Hovit seed chatcid 6 581 
I .lover seed midge 5 362 
('loveileaf: highway 14 14 
('•own beetle 3 276 
Club foot 8 658 

Club mens 4 581; 12 157 

1 ytopxida 7 626 
CluljToot disease: cabbage 2 583 
Ciu/Wfl hflrengiii 6 426; 12 121 
Clufiea paltmi 6 426 
(^'upcidac 3 223 
Cluiiciformes 2 170; 3 222- 
648; 9 442 
CJupcoidd 3 223 
F-socidae 3 223 
hciTlng 6 426 
menhaden 8 224 
pickerel 18 213 
Sahnonoidei 9 223 
shad 12 238 


Clupeiformes— coni, 
smelt 12 386 
Stomiatoidel 3 223 
tarpon IS 398 
trout 14 119 
Clupeddei 9 223 
CItufa 9 187 
CImiidae 4 212 
Ouster integrals 19 64 
Clutch 9 223-226 

automotive vehicle 1 6B8 
centrifugal 9 225 
cone 9 224 
disk 9 224 
eddv-current 9 225 
electromagnetic 9 225; 

4 489 

friction 3 224 
hydraulic 3 225 
hysteresis 3 226 
magnetir ffiiid and 
powder 3 225 
overrunning 3 225 
fxisitive 3 223 
rim 3 225 
spiral jaw 3 224 
square )aw 3 224 
Clutha River I 671 
Clvdc, C. D. 12 392 
Clvdesdalc stallion 6 489 
Clypcaitcrrdda 9 226*; 

4 360, 372(1 
sand dollar 12 22-23 
C]y{)eus 3 279 
CKthiidac 4 212 
Chf Tauri 13 303 
CML xee l.ogir ciicuil 
('.MR 8 367 
CM(I 1 124 
Cnemidophorus 7 564 
Cnidaria xef Ck>elentcrata 
Cnidoblast 3 257 
Cntdmporidea 3 226-227*; 

11 52; 13 II 
Actinomyxida 11 52 
ActinomyxUlia 3 226 
asexual reproduction 
3 227 

IIelKos}>orida II 52 
jlIelicos}>oridia 9 226: 

6 389-390 

Mlcrosporida II 52 
Microsportdia 3 226: 

8 403,686; II 52 
Myxosportdia 9 226; 

8 688; 11 52 
CNO cycle 4 553 
Coacervate panicles: fint 
organisms 7 497 
O)acervation 9 227-228 
Oudietla eye gnat 4 215 
Coadiwhip 2 255 
(3oaction ecology 5 13 
community 9 324-325 
Coactivator: luminescence 
7 617- 


Coagulase S 19 

Staphylococcus IS 97 
Coagulation 9 228 

water treatment 14 407 
Coagulation necrotls 4 22-24 
Coagulation time, blood 8 196 
Ckial 8 228-235 
Antarctic I 440 
anthraxylon 9 232 
Arctic 1 440 
ash fusion temperature 
9 230 

altrttus 9 232 
bed thickness 3 291 
botanical entities 
9 231-232, 240 
caiori6c values 9 230 
carbon 2 462 
catboniferous 2 469-471 
rarbonifiottion 9 229 
dicinical analysis 
3 229-230 
claraiii S 232-233 
classiHcation 3 229. 230 
roal'i^eaiing cycles 
3 645-646 
coke 3 272 
duraiti 3 233-233 
energy sources 4 602 
evaluation 3 232 
fomiatioii 3 228 229 
fiLsaiii 3 232-233 
high-fusion ash 3 290 
uut exchange 7 241-242 
lignite 7 513 
lithoty|)es 3 232-249 
low-fashion ash 8 230 
major Holds of world 

8 448 456 

microHt»py 3 232*233 
mineral matter 3 230 
occurrence 8 232 
p:ilc»boiany 3 239-24 1 
petrologic entities 
3 231-232. 240 
petuili>gy 3 232, 240-212 
physical characteristics 
3 231 

plant fossils in 3 239 240 
proximate analysis 

9 229-230 
pyrol^is 11 118 
reserves 8 452-454 
seams 3 239 
texture 3 231 
torbanite IS f^3 
ultimate analysis 3 229-230 
uses 3 232 

vitraln 3 232-233 
world production by coun- 
tries and gradrs 
8 450-451 
C,oal balls 9 235 
concretion 8 979 
paleobotany 9 241 
petrifaction 10 42 


CoMtol angliiMfbif 9f 

Coal chemicals 9 885-lM 
cokes 272 
creosote 9 541-.342 
destructive dlstlUaticm 
480 

(^1 gas: fuel gas 5 5S2. 559 
methane 8 339 
Coal gasification 8 236-237 
Coal hydit^enation 2 166 
C>>al Measures 9 477 

carboniferous 2 469, 470 
Coal mining 8 237-239 

artificial ventilation 9 238 
cleaning 3 238-239 
continuous mining system 
9 237-238 

conventional mining 
system 3 297*238 
drainage 8 238 
equipment 9 297 
grading S 238-299 
guniting 9 238 
hydraulic mining 8 237 
longwall mining 3 287 
new developments 8 299 
power source 8 237 
property development 
3 237 

prospecting 9 237 
room and pillar system 
3 237 

shaft 3 239 
sliipping 3 238-239 
slope 3 238 

lrans|)OUacioB in mines 
3 238-239 
types 3 237 

Coal palcobohmy 3 ii^9-241 
Coal plow 8 486 
Coal preparation plant 8 496 
Coal sack 3 241* 

Coal tar 3 235-236 
ucosote 3 541 542 
niacin 9 92 

Coal tar creosote 14 539 
Coalition: game theory 6 29 
Coarctatc pupa 9 263 
(^st Ranges 8 618; 9 162 
Cosutal currents see .Shore 
pioreiscs 

Coastal deposition: processes 
12 299-306 

sediment rharacteriatia 
8 132-133 

(kiastal dunes 4 292a-293 
Coastal engineerings 241-2426; 
14 64 

beadi erosion 3 241*242* 
breakwater 2 325: 3 2426 
bulkhead 2 370; 8 242 
groin 3 2420-2426; « 275 
jetty 7 91 1 
littoral drift 8 242 
littoral processes 9 242 
littonl transport 8 242 
iemgshore truuport * 

12 304-905 



10 Cooifal IcHKtfoiTM 

Coastal engineering— font, 
navigation channels 
IZ 304-305 
pier 10 216 
revetment 3 242 
sand b)’-[iassing plants 
12 305 

Kd wall 3 242; 12 101 
hhore-protectKc ^inictiires 
3 242-242» 

waves and wave forces 
3 241-242 
wharf 14 479 

Coasuil lamJforins 3 2420-244 
constiuctional iaiitifonns 
3 2420-243 
deltas 4 50 

destructional landformv 
3 243 

Eastern United States 
9 150 

emergent shoreiiiies 3 243 
estuaries, gcomorphologi- 
cal clarification 5 79-80 
fiord 5 277 
fiord coasts 3 243 
flood plains 5 310 
kant coasts 3 243 I 

lapi£s surface 7 333 
new shorelines 3 243 244 
ria coasts 3 243 
suhiiicrgent shoieliiies 
3 243 

Coastal marshes IS 333 
CkMstal plain 3 244-245 
fall liitr 5 I7<) 

Southeastern United States 
9 150-152 

Coastal plain eniuarics 5 80 
Cosistiil upwclliiigs 14 210 
Coastal vegetation 4 292a-293* 
Coastal water bodies sre 
Estuarine oceanography 
Coastline 5 70 

shore proress^ 12 209-306 
wave attack 12 300 
Coated stones (gcni) 4 96 
Cktatings: plastics fabrication 
10 403-404 
Coats l.and I 440 
Coaxial ulile 3 245-246; 6 422. 
14 48. 58 
umnectors 3 404 
im]M*Hunce standards 7 30 
stub sup|xirts 8 422 
transmission lines 3 246 
transmitting llicors and 
methods 3 246 
Coaxial cavity resonator 
2 577 

Coaxial planes 10 266 
Coaxial transmission lines see 
Coaxial table 
Cobalamin see Vitamin B 12 
Cobalt 3 246 248; 4 545 
analytical methods 3 248 
eobaltUe 3 248 


Cobalt-coRl. 

compounds 3 247-248 
crystal structure S 599 
drier (paint) 4 273 
electron ctmfiguration 
4 504 

extractive metallmgy 
8 277 

ferromagnetism 5 230 
ionization poieniial 4 504 
metallijtgical extraction 
3 216-247 

natural occurrence 3 246 
proixrrtics 3 246 j 

uses 3 247 I 

(’.obalt-fiO 3 247 
as tracer H 7-8 
isotopic irradiation 7 269; 

11 289 
parity 9 567 
snowfall measurement 
10 576 

(ksbali-fif) furiiACi' 13 1.35 
CK>balt catalysts 6 5-13 
(>>h.iltiu- 3 24H‘ 
arsniic oie I 5.50 
colialt mineral 3 246 
(>tbb, II.A. 4 616 I 

Cobhic 3 398: 11 .590 I 

(:4ibirid.(t- 3 649 ' 

('^jblciilz, W. W. 7 107 
CuhU’ii/ian Stage 4 87 
(kibra 3 248 
C(Ka 3 248*; 6 174 
Qicaiiiv I 402; 3 2-lH 219': 

6 174; 9 4; 10 434 
Cociii Imxviase 13 598 
Cocci 2 3 

CmcldarH 187; 12 19 
CtKAiiha 3 249'; 7 122f. II 52. 
1.3 II 

Adelcitla 3 249 
Fimeriitla 3 249; 4 -116 
'I'elospoi idea 13 485 
C4orridtoidf\ immifit 3 249 
Coccidioidomycosis 1 342. 
■I66-I()7. 3 219'. 6.591, 10 128 
antigens 3 249 
forms 3 249 
growth metlia 3 249 
CiKcinclIidae S 278 
Coccinelloidea 3 275, 278 
(kMCobitcilIus 6 -113 

Coccobarillut arridiorutn 

7 1225 

CoccoUthophorida3 249*,8 128 
Chrysomonadida 3 117 
CiMioloha twifeia 4 2925; 

10 472 

Coccomycrs 8 213 
Coccomyces hiemahs 3 55; 

5 546; 8 213 
C.oc<omyxa 8 82 
0(i(ro»jvv(i ofthiutae 9 343 
Corromyxareae 13 531 
Coceosteomorphi 1 528 


Coccosteus 1 555; 10 255 
Coeem cacti 1 457 
Coccygeal bones 14 308 
Coccyx 9 616; 12 617; 14 308 
Corcytus ameriemtu 3 612 
Caccytus eryihTophlhalmiu 
3 612 

Coccyzus minnr S 612 
Cochin (chicken) 3 58 
(;ocbiiu*.d dye 1 457 
Cochineal insect 2 386: 6 476 
Cocfifo5o/itf 4 .53 
Cxichlca 6 352. .354r-354c/; 

10 124 

Coddear duct 4 322-S2S 
(kichlear microphonic 6 354 
(Jochicar potential: hearing 
6 352 

Cochliminntidae 2 315 
Coch/iomyia amcrirana 4 216 
Cochitomyia macfUaria 4 216 
Cockatoo 3 249-250 
C/Kkcrofi-VValion acccleraiot 
3 250-251'; 9 573* 

(kKkIc3 25r: 5 100,202 
(k)iklebui 2 4.32: 12 145 
(k)ckr(M(li 3 251 2.52, 6 586 
C(Koa 5 252-253 
calTeinc 2 388 
(hoobiomiiie 13 546 
(kicoa buitei 2 384: 3 253; 

5 185. 188-189 

< kHoa |M>wder and chocolate 
3 252-253 
<o(oa butter 3 2.53 
cocoa |M>wdc*r inatiiifariiirc 
3 253 

<ontect loner’s aliatin^ 

3 2.53 

milk chocolate 3 253 
processing Icchnicjuc S 252 
sweet (hocokite 3 253 
Coconut 3 253-254 
toil :l 270 
iliseases 3 253 
importance 3 253 
nut crop cuUurc 9 232 
(kKX)imt crab 5 104 
<4ia>nut oil 5 188 
Ckiconut palm 4 2*)25; 9 524 
Coroon 12 326 

Lcpidoptcra 7 ^9 
(.onn nutifeitt 3 253. 4 2925; 

9 524 

Cororclle IS 28 
Cocurreut spray dryer 4 287 
Cod 5 416; 8 113 
(.kjd-livcr oil 5 189 
Code, A. ]). 6 10 
(kxle, electrical 4 449 
('.ode wheel 1 386 
Codehydrogenase I see 
Diphosphopyridine 
nudeotide (DPN) 
Codchydrogcnasc II see 
'rriphosphopyridine 
nucleotiste (TPN) 


Codeine I 366; 9 4, 345; 9 344 . 

345; 19 498 
Codeona! 9 4 
Codfish 3 254*; 6 2 
Codiaceae 1 237; 6 319; 12 343 
Coding: Information theory 
7 99-102 
Codiolum 3 76a 
Codium 3 83; 12 343 
Codling moth 7 122d. 472 
C-odominance 6 500 
CodoneUopiis 13 651 
C.odonophilus 5 291 
Corfoiiga 11 45 
Codosigidae 11 45 
Cody rio! 5 183 
Coefficient matrix: dual 
coordinates 6 1.55 
Coclacanth 3 254 
Coelacanlhidac 3 254 
Coelaunihtformes 
3 254-2.55'. 555; 9 442 
Coeiaunthini see 
(kielaranihiformcs 
V.oetaUruni 1 235: 3 HI 
Coek-ntvidta 1 413, 420; 2 IB5; 
3 255 261': 11 213 
Anthozo .1 I 455 
asexual repioduction 
3 260 

(.oniil.irida 3 439 
digiMive system 3 260 
epithelial system 3 258 
geologic disiiibution 
3 201 

IlydiOAKi 6 571-572 
Medusa S 256 
Mevigica 3 259 
inor|ihol(^ 3 256 257 
iiuisnilar svMcm 3 259 
tieniatocysi 3 257 
nenoih .ss.stein 3 258-259 
polvj) 3 256 
r^[cner<iiton 11 419 
re|Uoduction and 
development 3 200-261 
.Sevpho/oa 12 90-91 
sexual reprodiicium 
S 200 261 

skdctal sYstem 3 259-260 
sptrocyst 3 257 
taxonomy 3 255 
Coelrateraia fossils 3 261-263 
Ckxrlentcron 3 2.56 
CoeloblastiUa 5 9 
Coeioblastula larva 2 394 
Codolepida 1 420: 3 262* 
Coelom 3 88. 202-263*; 

S 97; 12 64 
Enterocoda 9 2-3 
Coelomic civlty 6 174-175 
Codomocyte 5 140 
Coelomoinycfs 7 I7!2d 
C-oeloinomycetaccae 7 122d 
Coelopkysis 4 198 
Coelopidae 4 212 
Coehptana 3 610; 10 412 



Cellphag* 


•1 


Coelopif^^ 1 499 

C„fl„^fi/nterium 9 6S7 , 

£'„fHj({rionJ(l**e 9 275 j 

CiierM‘h»‘W** 4 SI 
((•{iiobiuin S 766 ' 

ci il constancy 2 601 
(.iiriioniiidvc 4 212 

® 263-264*; 

9 505. 10 346 

1 455; 

3 2>5. 264* 

( ijt'iuiTusis 3 264*. 641-642 
tocniinis S 261, 641-642 
(AHn/Mnc2 13. 18, 458. 3 264*; 
20. IS 598 

.ideiiosinecitphosphatr 
fADP) I 6-1 
atlrncrciiictripbo^phatc 

(AIT) I 64 
,i<U*tivlic acid 1 66 
bacterial tec Bacicrial 
me 

hKKhemistrv 2 199 
bioloi'iral oxidation 
2 213 

niacin 9 92 
Til><>llavin 11 561 
ii iphosptiopM idttic 
n.idcotiile (Tl*N) 

14 MO 

Mtainin Rii 14 341 
(.I'li/Miie \ I SO 2 IS 11. 199 
lipiii metabolism 7 531 
iiiolalHiltc cUsoiclcrs 
H 259 

paritotlic'nic arid 9 5.17 
( 4 ni/Miii* I irr 
Diphosphopviiclinc 
imdroiide (DPN) 
t m-u/ente II rcr 
I ll|■llosphupvrUl^nt 
uucteiiiidc* ( I'PN) 
trti'irivc foice 6 5‘HI 
(•aTtivii\ 6 599 
( nes 1. 6 443 

t iv|>e high-trm{^atiiie- 
prc'ssiiic* apparatus 
G 444 

i ofirn S 265 
< ajlfa arahica S 265 
f-offt'a fanephora S 265 
•’"ffcfl fxcrha 3 265 
bfteriffl 3 265 
^-oifee 3 265-267 
c.iirrinc 2 .388 
diseases 3 265 
piocevsiiig 3 265-269 
Rtibiales ]] 647 
i’ofTrebei ry 4 293 
t-oWerriam 3 267-268 
rasl-in.place 3 267 
cellular 3 268 
construction equi(»ncnc 
S 418 


Ckifferdam'-cont. 
filled crib 3 268 
nautical S 268 
sheeted 3 267 
use 3 268 

Coniiiite II 269; H 2100 
Cogging: {lolyphase 

induction motors 7 7.5 
Cloghlll, G. E. 2 135; 8 605 
Cognitive concept 7 443 
C’a>giiitum, Mate 8 592 
Oogonium 1 574 
(kihcn, E. R. 1 651-652 
Oditn. P. 8 177 
Cohenlte 8 312 
Colicrent Uglit 7 184-185*; 

9 363 

Coherent radar 11 211 
Doppler 4 266 
maser anifilifirarion 8 156 
Coherent scatteiing 12 57 
Coherent waves 

(clcrctromagnetic ) 7 184-185 
{Cohesion (physics) 

J 66: 3 268-269* 
gases 3 268 

icmit tivstals 7 217-250 
I if) (lids 3 268 
solids .3 268-269 
(;ohesi\e energv: ionic 
civstals 7 217-250 
solids 3 268-269 
Cohn. F, J. a 254 
(U)hn. V. 2 66 
(kdio (rolicieiit oscillator) 

8 620 

Coho salmon 12 14 
Coil 3 269 

blowout 2 270 
degaussing 4 43 
Ilelinholt/ 6 394 
fncliirtion 7 71-72 
induciomcter 7 79-80 
measurement ot Q 
II 133 

solenoid 12 472-47.3 
«rr aho Inductor; 

Reactor, eleririr 
Coil spring: aiilouiottse 
I 685 

Coin: cliinnical dating 3 27 
C;oin tossing: probabilities 
10 626 

Coinage metal* copper 3 466 
gold 6 230 
silver 12 329-533 
(^iiicidenrc 6 153-1.54 
Caiincidence amplifier 
3 269 270. 330-331 
Ca>incidence counting 12 75 
j Geiger-MtIHer counter 
6 92 

Coincidence rangefinder 
11 339-340 
I Coining 3 270 

sheet metal 12 252-253 


Coir 8 270*; 5 250 
Coitus: reproductive system 
11 476 

CMke 2 463: 3 270-272 
coat chemicals S 236 
(Icsti active distillation 

4 80 

iron (extraction from 
ore) 7 200 

pctioleinn 3 272: 6 2.57; 
10 72 

ptmliiction 3 271 
pro))citics 3 271-272 
us« and types 3 270-271 
Coke ovm 3 271 
Coke-oven etude light oil 
3 235 

Coke-o\cn gas .5 553 
(.oki'ig (|>etro]eum 
udining) 3 272-273 
catalysis 2 549 
destructive distillation 
4 80 

(lol factor 2 22 
Cola 3 273 

Cola arumhiain 3 273 
C^olu mils 9 232 
f.fdflriMw 5 98. II 55 
Colapfrx 14 541 
Cotapln auiatuf 5 300 
Cokhiciiie 3 273*; 7 .514; 

10 332: M 117 

Cohhirutn autumnal*' .3 273: 

7 514: 14 117 
Cold, comincin 3 273-274 
Cold-<athfHleliilK3 27f 275 
iliiHle 3 274: 4 203 
field-emission tubes 
3 275* 

gas tube 6 60-61 
iriodc 3 274 

voltage Tcgulatot 3 271: 
14 367 368* 

Cold annposilioii 14 170 
(■nifl emission 5 254-2.56 
(A>ld extrusion forging 5 161 
Cold-finger still 4 253 
Cold forging 5 161 
C:nld fionl 5 539. 8 330 
squall 13 21 
Ck)ld heading 5 472 
Cold junction: 

tfiermomnple 13 563 
CoUl piessing 4 91; 5 161 
Cold rolling: metal II 618 
Cold sawing 12 42 
f>>ld seal pressure vessel 
13 248 

test-tube pi ensure 
vessel 6 443 

Cold shortness: inalleaibillty 
L 10 401 

I Ctdd soda process: wood 
pulp 9 539 
j Cold storage 3 274 

packing house 9 489 
I refrigeration 11 415 


Cold type 10 601; 14 170 

Cold welding 14 468 
Cold-working processes 
8 286-287 

Cnlcbrook, C. F. 10 240 
Colrmatiite 2 293 
fcrroeiecirics 5 225 
soil sterili/ation 
12 464 

Coleocharle 14 180 
(a)leocliac(uieac 14 180a 
Coleodonttdae 3 406 
Cailcoidca 3 275*; 8 559 
Bclemnoidea 3 275 
Cephaloftoda 2 645 
Octa)>oda 3 275 
.Scpioidra 3 275; 12 187 
Teiithoidea 3 27.5; 13 532 
Vatnpyromoipha 3 275 
Coleonyx xmriegatm 6 91 
Coleophoridac 7 464 
Ddeopicra 3 275-288*: 7 1225, 
134 

anatomy 3 275, 27'.‘ 280 
beetle 2 ISO 

classifuation 3 275. 276- 
278 

common species 3 286-288 
digeitton 3 281 
m>k)gy 3 283-28.5 
enihryniogy 3 282-285 
firefly 5 282 
fossils 3 285-286, 7 139 
nervous system 3 282 
paleotuologv 3 285-286; 

7 139 

parasitism 3 285 
preferred habitats 3 284 
piolcrtive devices 
3 284-285 
reproduction 3 ^2 
respiration 3 281 
sense organ 3 282 
social life 3 285 
svmbiosbi 3 285 
Coleoptile 12 145 
Colcorhira 12 145 
Coleorhyndia 6 469 
Colcos)x>raceae 14 217 
Colrmta 1 1 567 
('.oleltsia 11 567 
Coliax 7 473 

Coliax ewrvtfieMie 7 471-472 
Colic, biliary 6 14 
Colic ceca 4 162 
Colicinc 2 21-22 
Colic 9 288 

Coliforin group taxonomy 
5 2, 69 

as index of water pollution 
12 215 

Ca>liidae 3 288 
I Goliiformes 3 288 
' Ckihmanti (Kcicmcn) 

I Mountains 5 118 
; Cofintir virginimus 11 135 
! Coliphage 2 69; S 288*; 8 675 



n cMfn 


Cofistin 1 470 
CoittbMm'SB9*:$73 
ulcerative 14 ITS 
CoU' Altos 1Z9 
C(dU«en t 19; 3 657; 12 565, 
564 

txMie (biq}hyua) 2 284 
discjiK 7 622 
abrlls 2 28S: IS 491 
gdatin 6 93 
glue 6 219 

inotein, 6broiu 11 40 
Cdla^^aac 2 19 
Collagenous fiber 3 402 403 
Collarbone 3 289 
Colbutl 3 289 
Collared lemming 9 450 
Ccdlateral bud 2 360 
Collateral poinia 2 460 
Collator: pundied-caid data 
processing system 4 16 
Cdlectlng lens: optical 7 452 
Collertive model of nucleus 
9 207 

Collector-to-hase bias circuit 

2 185 

Collembola I 495, 5&5; 

3 289-290; 7 134 
springtail 13 18 

Collcnchyma 3 290*. 493: 

13 115 

cell watb In plants 2 615 
leaf anatomy 7 436-441 
plant tissue systems 10 378 
Collencyte 10 514 
Coltenin 9 503 
CoUetes 6 582 
Collecid bee 6 574 
Collctldae 6 574 
ColUtotrichum 5 298; 8 212: 

9 237 

CoUeMrickum agnvf<t 12 348 
Colletotrichum boefimeriae 
II SS4 

Colletotrichum lapsici 7 328 
Collctotriehum eircinans 

10 310 

CoiietotricbttfR gloeosporioides 
8 212 

Colletotrichum lagenortiim 
8 215 

Colletotrichum 
lindemuthianum 8 212 
Colletotrichum Hnicola 8 212 
Colletotrichum pisi 9 600 
Co/ietoiWr5ttmprimu/fle8 2i2 | 
2. 4. eCollidlne 11 110 
Colliiir II 155 
Ccdlimator sight 6 299 
Colltneatlon 6 156 
CoUlnite 8 232 
CoUtp,J.B.716S 
Golliiion 3 290-291 
atomic 12 54a-57 
BoaC'Elostein statistics 
2 305 i 


CollSeion—cont. 

Bedumann statutia 
2 279-281 

center-o(-mas$ coordinates 
5 291 

classification 3 291 
co^dent of restitution 
3 291 

cross section 12 54a-57 
moics^ular 12 54a -57 
nonradialive 12 54a 
rddiative 12 54a 
reariangcmcnt 12 54a 
and scattering 12 54a-57 
superclaslic 12 54a 
Collision-number assumption 
2 279-280 

Bose-Einstcinstatutics 2 305 
Colloblast 3 609 
Collodermataccac 8 687 
Collodictyon 8 169 
Ckillodton 10 158 
Colloid 3 291-292 
adsorption I 78-82 
aerosol I 99-101 
coacervaiion 3 228 
coagulation 3 228 
and color ceticeis 3 293 
Dcmnan equilibrium 4 263 
dectrommosis 4 525-526 
electrophoresis 4 526-527 
emulsion 4 586-587 
flocculation 5 SIO 
gel fi 93 
gum 6 296 

isoelectric point 7 275-276 
micelle 8 347 
solvation 12 494 
Colloid mill 3 292; 12 350 
Colloidal dispersion 10 57 
Colloidal fiydrocarbon 10 57 
Ckillophane I 489 
(Udlophore 19 18 
Coilotheca 8 575 
CoUotheca haodi 8 575 
Coliotheddae 8 575 
Collotype plate 10 616 
Cdlotype printing 10 603 
CoUozoum serpentinum II 52 
Collyritidae 6 463 
Colobatliristidae 6 401 
Cotoboeentrotus atratus 4 373 
(kiloboma 5 163 
Colobonema 4 39 
Colocasia esrutenta 4 13 
Colorosia escuimta anliquorum 
4 IS 

Colc^e spirits see Ethyl 
alcohol 
Colon 1 292 
anus 1 487 
appendix 1 4% 
defecation 4 42 
digestive system 4 162. 173 
dtsorden of S 288; 7 228 
Color 3 292-294 


Oi\oT~~€ont. 

difooiae/dfy diagram 
3 293-294 

colorimetry 3 293, 501*302* 
fiUen 9 266 
gray 6 266 
pigment 10 223-225 
idcctive absorption 1 11*12 
Cotor blindness 8 300 I 

genetics 6 499 
Color bum 3 298 
Cddor camera (telcvisimi) 

3 297; 13 460 

Color centers 3 294-297*. 582: 

10 140 

F-centers 3 297 
origin 3 294-295 
F-ceniera 3 295-297 
Color change; midocrine 

mechanisms 4 594 I 

Color correction masks 10 607 ^ 
Color discharge printing 
IS S42a 

Color dis})ersion see 
Dispersion 
Color film 3 124 
Agfacolor 10 167 
Aulochioine 10 167 
Dufaycoior 10 167 
Ektacolor 10 167 
Polaroid Land 10 168 
Color filter 5 266 
Color index (stars) 8 73: 13 41 
Color ink? 113 

Color matdUng see Colorimetry 
Color rnmion pictures 10 168 
Color photography see 
Photography. coTor 
Ckdor plates 10 612-613 
Color printing see Printing in 
color 

Color stabilizer (food) 5 376 
Color television 3 297-299 
cameras 3 297; IS 460 
chrominances 297: 13 473 
chrominancx: subrarrier 
3 297-298 
rotor burst 3 298 
color decoding circuits 
13 473 

colorplexcr (encoder) 

IS 460 

compatible 3 297-1^*; 

IS 473 

conveygenre drcults IS 474 
filters IS 460 
hue 3 298; 13 473 
image orthicon 13 462-464 
kinescope 3 298; 7 349*; 

IS 474 

luminance 3 297 
modulation standanls 
13 477 

multiplexing color com- 
ponents 1 358 
receivers 13 472*475 
reroption 8 298-299 


I Color tefeWsfiw-Yon/. 

/ nturatioB $ 098; 18 47 j 
I scanning standards is 477 

sidebands 3 298 
I subcarrier sideband 

frequency 13 477 
Color temperature 3 299 
heat radiation 6 373 
incandescence 7 49-50 
of sun 18 ^7 

Ctdor transpamiidei 10 167 
Color vision 8 299-30]*; 

14 334 

central factors 3 1K)I 
color blindness 8 300 
gray 6 266 
Hering theory 8 300 
sex-linked Inheritance 
12 233 

' theories 3 300 
Youiq^-Helmholtz theory 
3 300 

Colorado blue spruce IS 19 
Colorado Piedmont 9 156 
Qilorado Plateaus system 
8 618; 9 161 

Colorado potato beetle 2 130, 
3 287 

Colorado River 9 157, 160, 163 

15 320 14 393. 395. 399 
C.(dorado River della 9 160 
('olorado tick fever 7 29*1; 

14 628 

Oiloradolw IS ■1112 * 

Colorants: ink 7 113 
Colorimeter 3 301 -302 
Colorimetric analysis 

3 301 302 

Colorimetry 3 293, 301-302* 
rolor 3 293 

hydrogen ion determina 
tion 6 551 
pigment 10 223 
Coloring agent (food) 5 376 
Colorplexer (encoder) IS 460 
Colossendridae 4 41; II 106 
Cdostrunt: immunity? 34 
lactation 7 377-378 
mammary gland 8 65 
Colpi (pollen) 9 525 
Cofpidium 1 1 229 
Colpitts oscillator 9 422 
Colpoda 14 87 

Colpoda cucultus 6 439; 11 ^ 
Colpoxylon 11 85-86 
Coluber constrictor t 255; 

12 289 

Cotulntdae 19 2? 

Columba 8 412. 414*; 12 361 
Columba fasciata 4 270 
Columba guinea 6 108 
Columba livie 3 302 ; 4 270; 

6 108; 12 362 

Columbia Broadcasting Systen 
ll 251 

Columbia fast black G 

4 301 


Cciumwa Ptateaiu lyrtem 
I 618, 9 159-160 
Cdumbi* River 9 157, 160; 

12 527 ; 15 >»>•- “ * 9 *' >99 

iabnd watcTwayi tram- 
poiution 7 116 
ColumbidM 4 270 
i,nliinibifonnes 1 694; S S02* 
dove 4 270 

CDlumbite S 302* : 6 277 
(dfitalite IS 391 
lantalum IS 391 
('ntunibites pamianw zone 
14 32 

( (ilumbium 8 302 

extractive metallurgy 8 277 
sef alw Niobium 
Columbotantalate 11 342 
( (•liimelU 1 30Sa; 4 320, 5 96a 
Odumdla aurU 12 357 
futumn S 302-305 
iKise plates S 303 
batten plates 8 304 
ronrrete 3 370 371 
trrcntiieally loaded 3 303 
rlastir buckling S 303 
Eiigiesser formula 3 303 
huler'v foimula 3 903 
hu'Uvtir biukling 3 303 
laiitig 3 304 
luial buckling 3 304 
^bear 3 304 
9% 1 st hiirkling S 305 
( iliuiin. (ratliuiiating 
'I m 102 

( oliimn chroiuatograplis 
3 02, 96 
lipid 7 530 

protein isolation 11 36 
(olumn matrix 8 183 
(ohimiiar epithdium 5 42 
t alutrlla 8 575 
( olyJitdar 3 278 
rolpnhit, auritiis 6 208 
(oma /aberration) tee 
Aberration, optical 
foma (of comet) 3 512 
< oina ^renlon S 412; 6 12 
iorna Bcicnireids 8 307 
<^ma cluster 6 8 

Sprinp. Texas IS 18 
C^tnasteridae S 549 
('oniatulida 1 567 
i^xnb antenna see Antenna 
(aerial) 

firnib-claw beetle S 276 
('otnh footed spider I 498 
Coiub-plate S 609 
("tiibat airplane I 534-597 
f'»»mbat support ship 
12 267-268 

Combe-Capelle skull 8 554 
f'Oinbinational circuits 
1* 144-845, 957-858 
AND function 4 177; 

IS 958 


C om mu ntcaftons, # h d rl c»l tS 


Combinational drcuits~c<mt. I 
Boolean algebriic | 

expressions IS S58 I 

memory 4 177 ! 

minimization IS 858 
NOT function 4 177; 

IS 858 

OR function 4 177; IS SS8 
Combination and permuta- 
tion 3 905 

binomial theorem 2 193 
Combinatorial analysis 6 253 
Combinatorial product 10 627 
Cmnbine-harvester 1 130 
self-propelled 1 117 
Combing textile IS 534 
CkMnbiuing volumes, law of 
9 305-306 

Combining weight, ritemical 
1 662 

see also Equivalent weight, 
Gram-equivalent weight 
Comibs, A. W. 10 33 
CiOmbustion 9 306 307 
aeiothermodvnamics 
1 102-104 

burning time 9 307 
burning vdociiv measure 
nirni 2 979-375 
chimnev requirements 
3 61 

coal gasification 9 236 
fire extinguisher 5 278-280 
name 5 291-293 
fiaine selocitv 9 167 
flameptoufing 5 294 295 
fuel 5 549-550 
furnace ctHrstructton 5 575 
heat of 8 290 
match 8 170 
metal-base fuel 8 290 
smoke 12 387 
spectroscopy of see 
Spectroscopy of com- 
bustion 

spontaneous 9 306 
Combustion chamber 
3 307-308 

omtpression ignition 
engine 3 306 
compression ratio 3 349 
gas turbine 6 65 
spark-ignition engine 
3 307 

valves 8 808 

Combustion engine tee Engine 
Combustion knock 3 306-510 
aircratt fuel 1 178 
antiknock agents 1 474 475 
oombiuuion chamber 8 308 
compression ratio 3 349 
effect of engine 3 809 
effea of fuel 3 309 
octane number S 809-910; 

9 273* 

Cmnbustion method gas 
analysis $ 45 


Combustion smokes 12 81 
Combustion wave measuremem 
3 SiO; 6 56 

Combustor see Combustion 
chamber 

Comet 1 618; 3 310-316 
Bida 8 312 
brightness 3 912 
j D'Airest 3 315 

j £ncke*s 4 587-588 

families 3 911 
j groups 3 91 1-912 

Halley's 6 322 
Jupiter's effect on ori^itt 

3 314-315 
metccHS B 306 307 
Mrkos 3 913-314 
orbits 3 511-315*; 9 972 
spectra 8 312-913 

tails 3 319-314 
Taylor 9 912 
Whipple-Fedtke 9 314 
Wireanen 9 311 
Wolf I 3 315 
' (kimet soybeans 5 183 
j Comifoit. human tee Air u>ndi 
tioning; Comlort control: 
Heating, comfoit 
Comfort contrd 9 316 917 
air conditioning 1 145 
air cooling 1 146-147 
central healing 2 630 
dcUumidifuatiun 3 917; 

4 45 46* 

heat pump 6 367-369 
heating, comfoit 6 375 977 
liot water heating system 
6 493-494 

panel heating and cooling 
9 536 

psvchrometrics II 82-84 
radiant heating II 219 
self umtained systems 
9 317 

steam heating 9 82 83 
summer 9 917 
ventilation 14 295-297 
I winter 9 915 
j Comfort eqiiaticm 1 144 
I (knnfort index 12 180 
Comte color ink 7 119 
Command guidance system 
6 286, 289 
missiles 8 515-916 
Cormmander Islands 1 581 
CommimsaUsm 4 984; 5 12-15 
CommensurabiHty: periiirha- 
tlmi (astronomy) 10 38 
I Commerdal clay see Clay, 
commercid 

Commerdal stone IS 151-159 
Comminuting machine 5 990 
Commission Internationale de 
I'Edalrage 12 586 
CommtHi-base amplifUv 1 949; 
14 959 


Common-base oonnectlQn, 
traiuiitoT 1 349; 14 99-40 
Common bile duct 4 153 
Common cardinal veins I 485 
Common-cathode ampUBer 

2 537 

Common cold 1 466-467 
Common-collector am|rfifier 
14 358-359 

Commos-eollector connection, 
transistor 1 350; 4 582; 14 39 
Onnmoii-einitier connection, 
transistor 1 350: 14 99 
Common furniture bedle 8 287 
Common loon 0 81 
Common opal 9 392 
Common seal 4 66 
Coiiinurn shiner 12 255 
ComiTKni shrimp 12 908 
Comrami skunk 12 374 
Common snipe 8 9 
Common sucker 13 296 
Common tern 13 495 
Common toad 13 661 
Common vetch 14 310 
Communicathm channel see 
Channel, commudicatitm; 
Channd, radio 
Communication switchii^ 
systems tee Switching systems 
(conimunicaiions) 
(krnimunication theory: 

modulation 8 526-529 
Communications, electrical 

3 J17 920 

amateur radio 1 299 
bandwidth requirements 

2 93-94 

crosstalk 3 555-556 
early develofiments 4 453 
Cauimile 5 176-178 
filters 5 267-271 
6ow of informatton 3 817 
information theory 8 319: 

7 99-102* 

modulation 8 318; 8 586 
multiplexing 1 852*358; 

8 626; 14 60-61 
noise 3 318; 9 117-120* 
privacy systems 

(scrambling) 10 624 
radar 11 199-212 
radio 11 241-243 
radio relay 5 520 
signal-tO’Roise ratio 12 310 
sound reproduction systems 

12 518 S22 

space relay station 12 5465 
space vdiicle 1 605 
static IS 54 
switching s^teins 

13 350-857 

telegraphy IS 421-425 
telephony 18 445-448 
telqrhotography 18 44? 
televbion 18 456-459 



H 


CsmnunicaHoiii tal«nH« 


Commanicatloiis. elertrital 
—cont. 

tmmlssion theory ind 

methods H 54-6! 

satellite 

s m-sm 

active sa(«*lliros 9 
frequency 3 .120a 
Moon icldv 3 320 a 
orbital scitrcr 3 320a 
passive viU'lIitcs 3 320 320 a 
R elay If $ 320 
svnchronoiis 3 320ri 
Commiiniratiuns 8>strm*< 

(tidflit) ilL-kigii 3 3200 122* 
confi^tiou probability 
3 S21 

Frlang Ei congestion 
fonnula 3 321 
Kriang E 2 deUv raniiula 
3 321 

grade of scivice 3 321 
probabllitv of tlelav 3 322 
UM‘s of probabiliLv thnos 
3 32nfr 121 

Contmuniratioiis systems 
protection 3 122 324 
cathodic protection 3 323 
electrolysis of iitidc'igrouiul 
cables 3 323 
induiiisc uKndination 
S 323 

overiiead linn 3 323 
undergtoiind tines 3 123 
Comniiinitv 2 204, 215; 

3 324-325* 
balance 3 321 32.5 
changes 3 321 
density S 325 
dominance 3 125 
dominants 3 324 
food chain 3 324 
oigaitisinit contept 3 125 
pans of biospbne 2 219 
population dvnainics 1 325 
species ruinfKisitioti 1 321 
struct iitc 3 324 
succession 3 325 
trophir tialanrc 3 125 
Commimitv classiricaiion 
3 325 

aquatic biocscle 3 320 127 
ec^logiral associations 
9 326 

etosvstcm 3 325 327 
fresh-water bloeycle 3 52b 
marine blocvcle 3 326 
stage of ecological sue 
eessiem 3 326 
teiTcstrial biocycle 
3 325-S26 

Community dial offices (CDO): 

telephone systems 13 155 
Community differentiation: 

erusyston 4 406 
Commutation S 327 

ac series motor 14 207 


I Compensation, frequency- 
electric rotating machinorj I response 1 346; 4 238-239 
j Compensation depth 12 106 
j Compensation Intetmt/ 

/ 12106 

‘ Compemation level: fresh- 
Hater ecosystem 
5 521 531 

Comp^enre (stream) 13 173 
Competition (ecology) 

4 385-386 

enyiionmentS 12-15 
Ca>mplemcnt 1 473 
immunity 7 33 
scrum 3 333 

( ompirmeiil fisarittii leactiou 
I 473 

Complcmenl-fisation test 


I Commutatlon-ecmt. 

j Commutathe law: 
j for addition S 5S7 
I for multipUcation 3 557 
Commutattw S 527-5!^ 

M moloi 14 207 
dcctric rotating ntachiners 
3 527 

CannmuUtor motors I 261-285 
ac <^nes motoi 14 207 
dc nioioTi 4 226 229 
repulsion inoicn* 1 1 484-4R5 
uiiiveisjl motor II 207 
Commutator tipple 4 225 
Cominutaiur watt hour meter 
14 413 


(kmio. I ake 9 115 
Compandor 3 556 
Companion tdl 10 116 
Cuinpanitor 3 328 130 
(ontart 3 .128 12*1 
elcttiiial 3 328 
gage blocks 6 3 
mechanical .1 328 
optical 3 329-330 
pneumatic 3 .129 
(oinpdtaroi (iKuit 1 260 270. 
110 111 

Catinpatisoii inknH.<ope 8 392 
Compass, magnclii 3 331 312. 


3 201,3.13: IS 375.630 611 
(kimpleiiienial male 
12 235 

Complementarity, principle of 
II I56-157 

Compleincntatv genes 6 lOB 
(auiiplementarv minor: 

determinant 4 83 
C'ompleinmtais syiniuctty. 

transistoi 14 40 
fkmiplemcnted distributive 
lattices 7 410 
Complete flouei 5 326 
('onipletelv laiuloiiii/ed design 


4 20 21 


5 144 


.MKi.iit (onipass svstem 
1 16G 

dead retkoniiig 4 20 21 
declination 3 332. 4 20 
deviation 5 332 4 20 
ei lots 3. 112, 4 20 
limitations in |xil.ir teglons 
10 44.1 

local magnetic cflccts 1 312 
principle of operation 
.3 511 

rciiiole-imlitaiing 4 20 
uses 3 532 
variation 3 332. 4 20 
Caimpass. radio 3 332. 

4 231-212* 

fee nho Direction finding 
ecpiipmimt 

Compass declinometci 4 36 
Com|>ass eitor .3 332. 4 20 
Cannpass saw 14 542 
Compass system, aircraft tee 
Aircraft comp.m ssstem 
Compatible color television see 
Color television 
(kvmpatiblc single-sideband 
system II 266 

Compatihilitv (phonogiaph 
systems) 4 244 
(k>rapatibility equations: 

elasticity 4 421 
Compmsating eyepiece see 
Eyqilecc 


(kunpies (ionir) catalysis 
10 181 

(Complex compounds 3 331-116 
cheiniial sttiiciuyes 3 39 
coordination cH^nisiry 
.3 4,57 461 

nometKiaiure 3 114 
structures 3 3.14 
svnthcsis 3 336 
tee aft» (.holation 
C'lmiplex dewaxtng 4 91 
(ximplex Iurtii.itioii leactiuiis 
titiation 13 656 
(’omp]r\ nioleciilrs 3 266 
Complex numbers 1 239; 

3 336-343* 

(kimplex niiiiibers and complex 
vat iablcs S 3 J6 .143 
complex number system 
3 3.17 

conformal miipping 3 395 
diffeFCTitiation 3 339 
geomcirir reptcseiitatinn 
S 337-338 
integration 3 340 
It^arithms 7 576 
notation 8 179 
pbasors 5 46 

(k>mplex power .series 12 192 
Complex representation of ac 
quantities 1 273-274 
Complex salt 12 18 
Complex series 12 192 


r-** 


- — uMumto 

(Mund) (160 ^ 
ICompIexnriiblessne.^ 
eatlya'c funatons 
$ ssa-m 

Cauchy's imegnt tlimim 
$ S40, 341 


limits of seq unices 8 338 
Morcia's theorem 
3 341-342 


representation of ac 
quantities I 273-274 
Taylor's theorem 3 842 
(kmipliance, acoustic? 37 
Compliance, elasticity 
4 421-422 


Component design: environ- 
mental design 13 379 
functional sjieciftcatmns 
IS 378 

maintainability of equip 
ment 8 75; IS 379 
rniniaturiration of e({uip 
inent 8 468-471*; 13 379 
packaging of equipment 
9 488 489*. 13 179 
rcliabitiiv of equipment 
11 441 415*. 13 379 
svstixris engiiiecting 
13 378 .180 


Ck>m|ionent, cleotiK* fuses 
5 577 579 


swifrhfs 1.1 312 
(iH'iinistdi II 55 lb 5^(t 


tiansfouiier 14 23-29 
transmission line elements 


14 50 

vatiium tiitxs II 211 251 
Com{M>ncnt, elettionic 
IMitsisioi 14 15 19 


Com|>onent testing: design trst 
pnHCss II 379 
de\eIo[Mncnt 13 379 
eiiviioiimenial test 
5 17-19*. II 379 
productiem testing 13 379 
qualification tests II 136. 
13 380 

Ca>ni|>osing machines: pilnling 
10 598 

(knnposiiig stick 3 344; 14 171 
Ca^mpositac 2 432; 3 190; 6 286. 

7 124. 221 

Dimposite beam 3 343-344 
Composite columns 3 371 
Composite wake 14 381 
(kimposition (tyi>c) 3 344-548 
AmiTican l'y|rc founden 
Uadego 3 348 
American Type Founders 
Typesetter S 348 
book manufacture 2 287 
Electio-Typesetter 3 345 
Elrod 3 345 
Fotosetter 3 346 
hand composition 8 344 
Inteitype 3 345 



Condtiwortti if ocHt i 


ts 


346 


Ludlow 8 345 
machine composition 
3 344-346 I 

Monopboto 8 347 
\Ionot>pc 8 545 
Photon 8 346-347 
phototypesetting 
3 346-348 

rclid; printing 10 598 
lek-iypcseiier 8 345 
type (printing) 14 I69-I72 
( 4 »ro|H>Mtlon of forco 
5 136-437 

C^in{Hmtion resistor 11 498 
( oiii|M>sitmn 2 560 
5 236, 8 94 

t'i)i[iiH>und 1080 II 615 
Cimtpimnd. rlicmital xfe 
C.licmiral roiiijKiumls 
I (>iii|n>ui)(l (U genriaiiM 
4 225 

( (1l motor 4 22H 
{ otni>ouiul ititcrrst 4 130 
Unis 7 451-452 

( oiuponml nticIcuN hvfmthesis 
■I 2iNt20l 

<oHi|iomul piiidiiltitn 9 617 
t SM‘(I an iiiitliiig 
2 2‘Mi 

(.iitiifiiisscd ail rrmtryoi 

1 r*n 

( umpiissi'd jir illness vr 
ih'iompriMion illness 
( otiipK-ssihU* Mow 3 348-319*; 

"» 32'., 14 162 
IliittI ilow |)ro|K!i tit's 
5 345 

hiM-is 2 310 
Ma<>> luiiiiljer 8 340 
t ompMssihilitv 4 420 
' ompussihiliu fuuoi 6 42 
( niiipit-ssion ignition engine 
• f Du'scl csclr, Diesel 

Ulgllll 

f ^>|| 1 pr^^sion molding: 

plastics 10 404-405 
f ominession ratio 8 349: 7 201 
tompic>su)ii ratio, diesel 
3 m 

^'mupression wave: 
seismology 12 151 
^(reainlining 13 175 
(imnder IS 617 
velocity (or anils 12 455 
^ave motion in fluids 
14 430 

ice also Shock wave; 

Sound wave 

Compressive stress 4 419: 

H IB2-I83 

Compressor I 143; 8 849-853* 

I 142-148 

axial-flow 8 349. 852-858 


(type)-™nt. 

jiBlifyingtyP**"*"* 
LinoBlin 3 3i7-!M8 
UnolJI* * M4-345 


CompressoT'-cortt. 
capacity 8 849 
centrifugal 8 349. 352 
displacement 8 349 
double-acting 5 350 
dynamic 8 349 
gas turbine 6 65 
jet 1 143; 8 849 
liquid-piston 3 352 
lol>e 8 351 

marine machineiy 8 122 
multistage 8 350 
noise conlrcd 9 123-124 
positive-displacement 
3 349 

radial flow 8 352 
recipiocating 1 M3; 3 349 
refrigeration 11 415 
rotary 1 143; 8 349 
single-stage 8 350 
sliding-vane 3 351 
su)X'iM)iiic diffuser 18 306- 
307 

thermodvnsiiniut 3 351 
turbojet 14 155-156 
two-st,*ige 8 350 
saetium piitnp 4 246 
volumetric efficiency 
14 375 

Conipteswi valve 14 262 
f'om/Hogmif/iuv 7 327 
Compton. A. H. 8 353-356, ! 

10 265; 11 332; 14 567. 581 
Compton-Dc'bvc* effect rrr 
Compton Hlecl 
('•omptoii 4-ffc'<l .3 353 359*; 

6 34-35; 7 503 
Cuiiipum’s iimnIcI 
3 354 355 

Doppler shift 8 356-358 
electron momeniuni 
3 3.57-359 

Klein Nishina formula 
3 356-357 
light 7 503 
photocmissioii 10 152 
quantum mechanics 
II 154-155 
radiation shielding 
II 239 

.Schrodinget’s model 
8 355 

'ritonison’s theory 
8 353-351 

wa\e-paiticle duality 

8 355 

Compton interactions 11 239 
Coinptc>n scattering 6 34-35 
CcMiiputer 3 359-360 
accuracy 3 359 
analog see Analog 
computer 
automation 1 677 
digital see Digital 
computer 

magnetic thin 61ms 8 47-48 
simulator 12 340 


(‘•omputcr<-conL 
speed 3 359 
see also Calculating 
maritines 

Compute control system 
3 360; 12 20-21 
Concentrated milk 6 436 
Concentration cell: | 

corrosion 3 489 
poumiials 14 22 
Oiiucntration-dilution test. 

iitiiie 3 192-202 , 

Cujiceiuration overvoltage ! 

9 457 j 

Omomtiuiiun quaiching: | 

lumincsccnc'c 7 616 
Concciilratioii scjles 8 360-361 
fcfrmality 3 361 
molality 3 361 
molarilv 3 361 
mole fraction 3 361 
mole iwr cent 3 361 
noiiuality 3 361 
percentage 3 361 
Utialiou 13 658 
Coiuenliic lens 7 452 
(Urmenirir-vatie ar 
icpuKioii voltmeter 14 372 
Conch 3 .'till 362, 14 487 
V.onchtdtum 12 329 
Coiicliiolin 9 613 
('x)n(hoC0eiiilae 8 682 
Cotuhoilfima auttlum 3 115 
I ('onchoihagac 7 302 
Coiichosirac.t 2 319: 3 362*. 562 
j Coiuhuela 6 405 
Conchvoliii 8 .560 
( c)iu irte 3 362 366 
accc'lcraiois 3 364 
I admiMures 3 364 
.1 362 

uii-enlraining I 108, 

3 364 

hatch tnixcn 3 365 
caviiation 2 575 
cementing material 8 ?52 
(Tulor pigments 3 365 
(ompievsne siieiigtli 
3 362 

consolidation 3 365 
conveying and placing 
8 365 

cTcep 8 .541 
curing 3 366 
damp-proofing 3 364 
durability 3 364 
finishing 3 365 
Gunite8 3&5; 6 299 
hydration reaction 3 362 
mixing 3 365 
pavement 9 596-598 
permeability agents 
8 364 

placement under water 
8 365 

Portland cement 
10 522-523 


Coocrece-conf. 
pozzolaus 8 865 
precast see Precast 
concrete 

Prepakt pro(£» 8 865 
presiressed see 

Prestressed omcrete 
proportioning 8 363 
puddling 8 865 
reinforcc'd see Rcinfoiced 
concrete 
retarders 8 364 
tensile strength 8 362 
tremie 3 365 
vibration 8 365 
water-cement ratio 
law 8 363 

water qiulity 8 363 
workability agents 
3 364 

('omrcie beam 3 367-370 
compressioti'icinforccd 
rectangular beams 
3 368-369 
clastic ciesign 8 367 
prcstrcssetl 10 585 
■ rectangular 8 307. 309 
shear and bund 3 369 
steel reinforcing 3 367 
stiriups 3 370 
St! ess clistrihutioii 3 367 
T beams 3 36B, 369 
ultimate-load design 
3 368 

(’amcretc column 3 370-371 
axially loaded reinforced 
8 370 

combined bending and 
axial load 8 371 
cuinfMwUe 8 371 
plain amcrete 8 370 
spiral-ieinforccd 3 370 
tied 8 370 
('amciete dam 4 4-6 
('.omretc slab 3 371-373 

roinposhc beam 3 348 344 
flat slab 3 372 
one-way dab 8 371 
tHo-way slab 8 371 
Gonrtctiou 3 373*; 12 134 ' 
Coiirassioii 3 378 
Dmdar 9 18 
(hindensate (liquefiable 
hydrocarbons) 10.59 
(iondc‘nH.iiion: alcohol 
1 225 
dew 4 90 

heat ronvection 3 443 
(amdcnsatinii nuclei: cloud 
3 209 

cloud physics 3 214-218 
fog 5 367 

(kind vnsat ion polymcrizatlcm 
10 113, 479-480* 
see also Polymerisation 
Condensation reaction 
S 373-877 



•6 CondMiMd polyht d ron 

Goodensation nactlon'^cont. ( 
acyloln condeiuatiofu 
8 S75 ( 

aldoi condemations 
S S74 ( 

alkylations of ( 

ofgancunetallic 
compounds 8 976 ( 

benzoin ccmdoisations 
8 375 

Claism condensations 
S S74-S75 

cyanoethylation S 975 
ethyl acctoacetaic 5 87-89 
ethyl malonate 5 93 
Friedet-Crafu reaction 
8 376 

Mannidt reaction 8 375 
Midiael condemations ( 
8 375 

organic chemical 
synthesis 9 392 
pinacol formation 8 975 
Rcformatsky reaction 
8 376 

see atso Addition 
polymerization 
Condensed polyhedron: 
dtanical stnuturcs 
8 42-43 

Condenser, contact 8 420 421 
Condenser, electrical 8 377 
see also Capadtor 
Coiidraser, vapor 8 377-382 
capacity 8 378 
condensate reheating 
8 378 

contact see Contact 
condenser < 

heat-balance equation 
8 378 

heat-flow equations t 

8 979 

heat sink fluid 8 377 ( 

marine 8 121 i 

process condensen 3 377 < 

pum{M 3 382 i 

rdri^atlon II 415 
removal of 

noncondensables 3 377 
steam see Steam condenser 
steam jet ejector 3 382 
surface see Surface 
condenser 

vapor oMiiamlnatian 
8 577 

Cemdenser lens system 112 
Condenser microphone 8 361 
Condeming enzyme 9 23 
Condeming steam plants 
iO 558 

Condimenti 5 420 < 

Crmditlonal equations 1 240 
Conditicmal probability < 

10 626-627 

Ctmditioner (food) 8 37? 
Coiulitioncr (soil) 18 429 


Condon. E. U. 8 493; 8 555; 

II 282 

Conductance 8 382-983*: 

4 484; 8 346 
Conductance cell 4 485 
Conductimetric titration see 
Titration, conductimetric 
Conduction (electridty) 8 383 
electric current 8 626 
extrinsic 12 167 
ill gases 4 449*452 
intrinsic 12 167-168 
ionic conductivity (soiids) 
7 250 

in metals 4 452-453 
semiconductois 12 I 66 -J 68 
supotxmductlvity 
18 295-301 

Conduction (heat) 8 383-991 
alloys 3 391 

and convection 3 443*444 
differential equation 

3 385-386; 10 53B 
Fourier equation 3 384 
glass 3 390-391 

heal transfer 6 374-375*; 

IS 56C 

insulators 3 390 
inieinally generated 
heat 9 387-388 
metals 3 389-390 
non steady-state 3 388-389 
ill stars IS 107-108 
steady-state 3 386-387 
superconductors S 391*; 

13 2fl6b-297 

thermal conductivity of 
solids 3 984-391 
(kmductinn band 3 991 

band theory solids 2 92 
semiconductors 12 166 
Conduciioti current: 

electric 3 626 
Conduction dcafnas 4 22 
(k)nduciion elrctnjns 3 391 
Conductivity 3 391-392 
Conductivity, electrical 
3 391-392*; 4 452, 4rfS 
earth (heat flow) 

4 333-994 

at high pressures 6 447 
International Annealed 
I Copper Standard 3 467 
I ionic conductivity 

7 250-251 
metals 4 452-453 
. of sea water 
! 12 102 103, 106-107 

semictmductors 12 166-168 
superconductivity 
IS 295-301 

Conductivity, thermal see 
Thermal conductivity 
Omductor, electric S 992-394 
aluminum 9 992 
bare 3 992 
bus-bar 2 376; 9 992 


Conductor, etectric-^coni. 
busways 8 393 
connectors $ 403-405 
copper 8 992 
copper loss 8 472 
current capacity 14 521 
currait deiuity in 4 452 
insulated S 592 
insulated wire and cable 
14 521 

insulation 7 155*160 
joule heating 7 5166 
magnet wires 3 392; 

8 26-27 

power cables 3 893 
residential wiring 8 393 
sizes 14 521 
transmission line 
M 52-53 

voltage dixqi 3 393 
voltage (IR) drop 14 5^ 
wiring system deign 
14 521-522 

see also Wiring (electric) 
Ck>ndiictor-conlcd 
geuciators 1 283 
Clonduil clcrtiu 14 451 
water 12 458 

CU)nduplicate vcniatlon 2 361 
Condylarihra 8 394*; 8 82; 

10 18 

(Condyloid articulation 7 315 
Condyloma 9 320 
Condylosioma 6 432 
Cone 3 394-395*; 4 71. 13 310- 
311 

Cone dutch 5 224 / 

C;on(m<»e bug 6 405: 7 36-1 
Conepectus 12 974 
Ck>newaugoan Stage 4 87 
Confections 5 409-411 
aerated 5 410-411 
chewy 5 410 
hard candies 5 410 
usa^^ factors 5 409-411 
Confidmee interval 19 71 
CkHifigural conditioning 
II 398 

Configuration omnltnaie 
curves: luminescent 

7 612-615 

Omfiguratiun space. 

kinematics 7 347 
Confocal coordinates: 
spherical harmonia 
12 610 

Conformal mapping 3 995-397 
coordinate systems, 
graphical 3 456 
geometry, differentia! 

§ 150-152 

linear transformations 

8 395-396 
multiply -connected 

regions 8 396-397 
notation 8 172 
Rlemann siufaca 8 397 


Conformal mapplng-cont. 

Riemann's theorem 3 395 
Conformal traiuformations: 

wave equation 14 419 
Conformational analysis 
3 997-398 

asymmetric synthesis 
1 620-621 

see also Stereochemistry 
Confmed flour beetle 8 287 
Congealing point 10 550 
Congoiital honolytic 
anemia 3 195 
Congenital hemolytic 
jaundice 18 9 
Congenital hypotonia 8 659 
Congenital metabdic drfect 

I no 

Conglomerate 8 398*; 

II 590; 12 138 
Conglutination 8 399 
Conf^utinin 1 112 
Congo cel 12 7 

Ctmgo floor maggot 4 217; 

8 680 

Congo red 4 300 
(Utiigo River 1 109 
Congnicnre: geometry, 
rurlidcan 6 153-154 
number theory 9 224 
Congruent transformation 
8 164 

Coniarian substage 3 54> 
Conic linkage 5 487 
C'aiiiic section 8 399-400 
analytic gtximetry 
1 389-390 

telestial mechanics 2 580 
circle 3 130 
cone 3 394-395 
ellipse 4 560 
hyperbola 6 583-584 
optic:d surfaces 12 609 
paralmla 9 541-542 
projective geometry 3 400 
Conical antenna see 
Antenna (aerial) 

Conical map projection 8 96 
Conical refraaion 3 592 
Conical scan; radar 11 204 
Conical surface 3 394 
Cotiiounchia 3 400-401 
Conida 9 55 

Conidia 5 107; 7 122r; 12 605 
Conidiophum 4 53; 7 122c: 

8 568; 12 606 
Conidi(»pore I 574; 7 495 
Contdium 1 574: 8 568 
Conifer sawfly 6 574 
Conifcralcs 8 400a-4006: 6 SOO 
« 503; 10 321. 346 
arborvltM 1 500 
distribution 3 400a 
economic importance 
9 400b 

reproduction 3 400a-400b 
Item typea 18 121 



Comtallalloii 


vr 


^ifcrophyoe » 4004: 10 S46 
Coniftrous forest 2 205: 8 245 
4 581; 10 117: 14 595 
phlfirin 10 118 
Coniine 10 440 
Conunnis 6 426 
Canio porium 4 5S 
CBnio/Avriwm 1* 604 

furkettii IS 171 
Cominhyttum hellebori 12 605 
wrmsdorffiae 

12 604 

ConiuM maculatum 

10 IM, 440; 14 190 

( oiijiiKtilt’** 8 61' 4005-401* 

( ,)ii|ii|Fa(e: quaternions 11 185 
( inqtigaie acid-base pain 

I 41 

Oimjiigjrc complex number 

S S58 

Conjiigaic momentum: 

liarinonic osdllator 6 543 
Lagiangc’s equations 
7 585 

( niijiigaifd diene 4 117 
jddition reaction 1 64 
(.i>M|iigate(l polvenc 10 4(U) 

( uiiiugated protein 1 224 
(.oii;ugsition 2 21, S 4005; 

11 4IM 150 

Ciliophora S 120-122 
Paramecium 9 551 
Pioinroa II 58 

( (ni|iiiKti\a, embryology 5 166 
(oiqi.iKiivitis 2 352: 3 401*; 

10 25H 

inUuston blennonhca 7 55 
kciatoconjuncrivitis 
(epidemic) 7 387 
mnraxella lacunata 8 597 
Newcastle disease 9 91 
( (itilcy wheat 5 183 
<4iiiii.ur water 6 277 
linoleum resen-oir 
engineering 10 76 
thermal springs IS 551 
uxineriicut Lowland 9 145 
I oniicriing circuits 13 547 
t mrccting rod $ 401-402 
^iumcciive tissue 2 263; 
3402.403*: 6 458. 522: 

13 651 

adipose tissue 1 70; 

3 403: 12 564 
hiorhemistry 2 199 
bone 2 282 
bunitit 2 375 
<anUage 2 534 
tellular enmponenu S 402 
(lavsi6catlon 3 408 
*«llJKen 12 564 
clastic 3 403 
clastin 12 564 
extracellular components 
3 402-403 
function 3 402 
irreguUr 8 403 


Connective tissue-con(. 
ligament 7 499 
lupus erythematosus 7 622 
mucopolysaccharides 
12 564 

mucoproieina 12 564 
mucous 8 403 
pigment 3 403 
Kgular 3 403 
reticular 3 403 
Ckmnector, electric 3 403 405 
coaxial connectors 3 404 
rammon receptacles 3 404 
expansion connectors 
3 404 

flexible connectois S 404 
grounding receptacles 
5 405 

Industrial and power 
connectors 3 403 
locking connectors 3 404 
multioutlet assemblies 
3 405 

multiwirc connectors 
3 404 

separable connecton 
3 404 

soldered 3 403 
soldorlcss 3 403 
split-bolt atnnectors 
3 404 

stud connectors 3 404 
T -crmnector 3 404 
terminal 3 404 
wcathcr])ioof receptacles 
3 405 

Connector, mechanical: 

taper pin IS 392 
Cottnof haetes taurinus 6 227 
Conocephahis strictw 10 129 
Coiioclypidae 6 463 
Conocyema admintmla 4 110 
Conoryrma tieea 4 110 
Conocyema (Mirrocyema) 
vespa 4 111 
Conocycminae 4 lU 
Conoderuf 3 287 
Conodont 3 405-406 

Annelida fossils 1 482 
dassi&cation 3 405-406 
composition 3 406 
guide foBils 3 406 
internal structure 3 406 
occurrence 3 406 
origin of 3 406 
Conodoniiformes 3 406 
C.onodontophoridia 3 405-406 
C^mnid 4 71 
Conopidac 4 212 
Conoryctes IS 386 
Conoryctinae 13 386 
Conotrachelus nenuphar 3 287 
Conover. J. H. 3 170 
Conpemik: magnetic alloy 
7 264 

Conrad, Frank 11 247 


Conrad>Limpach method 
11 192 

Conrady. H. G. 9 352 
Consecutive reactions: 
kinetics (chemical) 

7 358 

Consequent poles: (magnet) 

8 26 

Ck.*nsequent stream 5 357 
Conservation: river 

management 11 582-583 
Ckinservation, wildlife see 
Wildlife consemtion 
Conservation equations: 

gas dynamics 6 50 
(U>nservation laws (physics) 

9 200; 13 362 
Conservation of baryons 

2 105*; 13 564 
Conservation of cbai^ 

13 562-364 
law of 4 540 
in nuclear reactions 
9 200 

Conservation of energy 

3 406-407 

I application to life 
processes 3 407 
Bernoulli's (heorem 2 169 
conservation of mass- 
energy 3 407 
ronser>'aiion of 
mechanlral enei^v 
3 407 

heat balance 6 362-363 
Ixmy's law 7 455 
mechanical etjuivalent 
of heat 3 407 
in nuclear reactions 
9 199 

pcr|K'ttial motion 10 29 
rigid-body dynamics 
11 575 

CcKiservatioii of leptons 
13 564 

Conservation of mass 3 407 
Oniservation of mass-energy 
3 407 

CuiuiervatioM of mmiientum 
3 407-408 

angular momentum 
1 406-40? 
collision 3 290-291 
in iiurtear reactions 
9 200 

Consen'ation of parity see 
Parity (quantum mechanici) 
Conservation of resources 
3 408-411 
federal legislation 
3 411 

* fresh'Water fisheries 
5 284-287 

forests 3 411; 5 444-448* 
human 3 410 
marine fisheries 8 U5>n0 
minerals 3 411; 8 460 463* 


Conservation of resources 
— conf. 

nature of 8 409 
policies 3 410-411 
recreation 3 410 
soil 8 411; 12 443-449* 
trends 3 409-410 
water 3 411: 14 891-393* 
wildlife 3 411; 14 490-492* 
see also l4ind use 
planning 

Conservation of strangeness 
see Strangeness omservation 
CU>nservative force: energy 

4 600 

Conservative foroe see Force 
Consol 9 15. 20; 11 255-256* 
Sonne 11 255-256 
Consolan 9 15; 11 255-256 
Coiuiolute temperature 5 56 
('.oiisouancc 8 661 
Coii.MMiants: phonetics 10 121 
Constant angular velocity 
joint 14 20<> 207 
Const an t - band width 
analyzer 9 152 

Constant-current elecirdlysU: 
elect rodeposiiion 
analysis 4 475 
Coiistant-honepower drive: 

induction motor 1 286 
(k>nstant-k filter 5 269 
(k)nstant-load luilaiice 2 78 
Constant of aberration 1 7 
! Constant-percentage-band- 
width filter 9 132-183 
Constant potetiiial dectrolynis: 
electrodeposttion analysis 
4 474-475 

('.unsiant-s]x‘ed motor: 

shunt dr motor 4 227 
Constant stimuli, method of 

11 78-79 

C/mstani-torque drive 
inductiem motor 1 286 
Constantan I 1^; 18 583 
Constellation 1 618; 3 411-414 
Aquarius 1 496 
Aries 1 532 
Bootes 2 290 
Cancer 2 435-496 
CaprioomiK 2 448 
Cassiopeia 2 539 
Centaurus 2 628 
Crux 3 569 
Cygnus 3 647 
Gemini 6 104 
Leo 7 455 
IJbra 7 494 
Lvra 7 687 
Orion 9 407 
Pegasus 9 610 
Pisen 18 242 
Sagittarius 12 4 
Sc^ius 12 79 
Taurus 18 401 



Coi»tl|Miflon 


Constipation S 415 
Gontiitutive equations: 
ciMitinuum mcchanio 
5 255 

Constraint S 415 
kineniatics 7 547 
Lagrange’s cquaiitNis 
7 SS3-S84 
moving 5 415 
$utionary 3 415 
virtual work, prtiiriple of 
14 32H5 52Rr 

Constrirt4fr consIricUir 2 272 
Construction engineering 
S 4I5-41G 
airports 1 2J6 
urcliei 1 507 
cufTcnlam S 267*205 
comiruriion equipment 
3 416*418 
rest otntrol 3 416 
execution 3 416 
latinehing pact complex 
7 415*421 

niAwniy 8 101 

master «<chcdule 3 115 
planning 3 415 
progress control 3 116 
stiiictural coiiiun I ions 
13 Ifii)-203 
sttuciurn 13 206 
tdeplionc syslcmis \rf 
Teicqilioiie systems 
ronstruriion 
immiN 14 IIM41* 
Consrrnrtioii ecpiipinent 
3 416*418 
harkhnc' 5 134 
elainstieli 5 134 
combination exc.i\.iiors 
aiul haulers 3 417 
cianc 3 536; 5 134 
dragline 5 134 
drilling ccpiipiiieni 3 417 
earihinover 4 351-352 
economic con&ider.itions 
3 418 

excasating et|uipmeiit 
3 416 

excavation 5 134 
fronr-eiid loadet 5 134 
hauling c(pn))ment 3 417 
hoisting equipment 
3 418 

marine excasators 3 417 
pile clrivcT 3 418; 10 227 
power shovel 5 134; 12 306 
standard land excavators 
3 416 

trencher 5 134 
Construction materials see 
Structural materials 
Construction methods 
S 418 420 

asphalt paving 3 420 
blasting 2 255; 3 410 
compaction 8 419 


Construction mcthods-coni. 
concrctt 3 419 
dewatering S 419 
earth moving 3 419 
eiectroosmolic dewatering 

4 526 

foundation treatment 
3 419 

precast concrete 
10 567-568 

preparation of site 3 419 
steel erection 3 410 
wcllpoint systems 
14 472*473 
(lonstnicticm siavcys 
IS 328-329 

C.otistruciional apraxia 1 494 
('iinsiiuctivc intcricience 
(electioinagtictic waves) 

7 184-187 

Contact, electric 3 420 
Contact angle 5 314 

inicifacr of phases 7 181 
siiilacc leiisiuii 13 31.5 316 
(.(iiitacr aiiicolc I 668 66q 
Com art b.iriier 

(seinkonduclors) 12 170 
Contact bias 2 184 
('.oiilaci cataKsift' surface 
phenoiiienoii 13 315 
(bniart comparators 
3 328 320 
Contact condctisci 
3 377, 120 121* 

(amlact dcimatitis 4 408 
Omiaci mctdinoiphisin 
8 303. 1 1 501 

(^intact iniciophiinc 8 .362 
(k)iitasl iiiiciorailiogiapliy 
8 3(>7*. 401 
Contact noise 9 117 
Contact (MUson 7 HO 
('oiiiacl |K)ieiiiial dilfeicnrc 
3 421 

Cnntart printing photography 
10 166 

Coniart piocess: carbon 
Idack 2 465 

sulfurir acid 13 260-263 
Contact rectifier 3 422: 12 172 
see also Seuiuotidurior 
recti Rer 

Contact thermograpliy see 
‘I hennography 
('amtaei transformation' 
Ifainilton-Jacobi ihec»ry 
6 332 

(anitacting dcwicc: 

fractionating column 

5 491 

Contactor blowout coil 2 270 
Ckmtagious abortion 2 564 
roniagioiu agalactia: 

Myooplasmataloi 8 679 
Contagions poharthritis 2 70 
Camtagiotis pustular 
dermatitis 14 S26<t 


Contamination, air see Air 
pollution 

Contamination, food see Food 
microbiology 

Contamination, radioactive see 
Radioactive contamination 
Coiitamination. water, see. 
Water microbiology; Water 
pollution; Water 
purincation 
Camlinent 3 422 
Alrira 1 104 
Antarctica 1 440 
Asia 1 576-588 
Austialia 1 669*673 
Europe 5 108-123 
formation 9 409 
Norih America 9 138-164 
xial and sitna 13 412-413 
.South America 12 521-531 
submarine tofiogruphy 
13 216 

(Utnlinental ciiisi 12 155-156 
Ca>ntiiieti(al drift 13 223-224 
nrogeriv 9 412 
polar wandering 10 445 
nxk magnet ism 
11 .5%-ri97 

teetonophvsics 13 418-419 
famliiieuial fractuie ssstem 
13 414 

(!oniincntal lieai How 4 332 
Coiiiiiieiiial islands 7 272 
Contiiienlal rise see 
CoiUiiieiital shelf and slope 
('oiitinenial shelf and slope 
3 422-425', 13 215 
Ciiirnf Mc\l(-o6 2f>3 
lUTiiic sediments 
8 133-135 

Norih Sea 9 164 165 
siibmaime ctmvon 13 215 
siibmariiie to{M>gtapbv 
13 216-218 

(>>ntiiieiifal teiegiaph nvle 
13 421 

('amtincntalitv, weather and 
climate 3 425-424 
Asia I 581 

CoiilingeiKV lahk. slalixiirs 
13 73 

Ointniiiity e(|iiatioir gas 
d>ti.imi(s 6 50 
gas undergoing chemical 
changes 6 .50 
global 6 50 
species 6 50 
steady flow 6 50 
ContiniKMis beams: 
presiressed concrete 
10 586 

Continuous eounterrurrent 
leaching 7 423*424 
(amtiniioiis elcctrochroma* 
lography 3 97 
Cotulnuous games 6 30 


Continuous group 6 282 
Continuous map 18 680 
Continuous melter (iron 
foundry) 1 502 
Ck>niinuous spectrum 12 593 
Continuous vinegar process 
14 326 

Continuous-wave radar 
3 424-425*; 4 266 
coherent observation 
time 3 425 
Doppler radar 4 266 
FM-CW 3 425 
frequency modulation 
3 425 

power 3 425 
pulse cf)mpTession radar 
3 425 

range mcaiurcmcnt 
3 425 

velocity measurement 
3 425 

Conlinuom-/onc eiectro* 
phoresis 3 97 

Confiiunim hy|)othesis 1220f 
('amtinuum mc'chanics 5 
256; 13 547 

Continuum physics 13 548 
(’ontofuis umlitlulm 10 88 
Contolnss rirrm 10 88 
Contour 2 .534: 3 425: 13 677 
('oinioiir irrigation 7 270 
f’nntr.icid 2 175 ^ 

Contiattilc pinleitM 2 tn| 4')2 
(aiiiiuctile sacitule* 
exncdon 5 138 
Ccminuiing earth h)jM)ibL*sis 

9 4II-4I2*; 13 419 
Cuiurauiun csile. heaii .3 13S 
Conirai tionnl polygons 10 (71! 
Conirarts. engineering and 

arrhitertiiral ve 
Engineering and 
airhiivctural (oiiiiaccs 
Caiiitiadiciion. law of 7 .578 
Contrast (iinagt') 13 449 
Contrast (photogiaphv) 

10 163-164 

Contravariani vectors 
2 404-405 

Camirol (automation) see 
Control systems 
Control chart 3 425-429 
average and range 3 426 
c-chart 3 4 ^ 
control limits 3 427 
defects per unit 3 428 
fraction defective 
units 3 427 
p’Chart 3 426 
quality control 11 HO 
special charts 3 428 
statbtical theory 3 426 
X and R chart 3 426 
Control grid: triode 14 107 
Control grid modulation: 
amplitude 1 855 



Ceapaniflv* goam 


knob; calibration 
% 416 

fonttol reversal; 

acroelastidty 1 90 
(^ninil swiichboardv: 

clcciric power substation 

4 441 

tjjiiiiol .'.vstenB 3 429-4S8*: 

12 30 

ati (uffic 14 12-lS 
analwi* S 451 
a])]iIicaiions 3 450 
.mtomatic pre&surc 
coniiot 10 580 
.iiiiomution 1 676</*f»70 
auloniobile traffic 14 15 
rliriniral {mKCSs cotidul 

5 31-52 

(lmc(l'l<x)p ^ntrol 
H\s(cnis 3 429-458 
rompcn'^ating networks 
3 138 

(Diiipt'tcr 3 360 
ronirollefl quantity 
3 120 

(ontrollcrl t^stem 3 420 
((.iitKillci 3 12^1 
irritKM) ukkUI 3 431 
iiitciisi of stsihilid 3 456 
oIxiiuiK't 3 617 65'» 
d.inipiiig 3 435 

III]) 

13 ;IK| 

t<Mv-curit‘nt 
3 137 

ftnihack tiraiit 
5 I<m 200 

knllutk (oninil ^^stein 
3 120-138 

litt (uMiiol s>sintis 
5 280 281 

lli^hi controls 5 306 300 
iiiiitdon f;en('ia(ioii, 
sinalog 1 376 
gin<l.tiiic {>>stnm 6 286 
huniing 3 135; 6 520 
insuhility 3 430 
linear 3 431 
man .is element 3 431 
in.ini|>ulaicd quanthy 
5 429 

marine Imiler 8 102ri 
nisiihemarical tools 3 431 
nuMsuring device 3 429 
minor decision-making 
3 451 

multiple-capacity 
<iV8lcms 3 434 
^’^qlmt stability 
criterion 3 438 
^|>cn-Ioop ccmtrol 
system 3 429: 9 335* 
‘>peri loop transfer char- 
acteristic 3 430 
optimum performance 
3 430 

osUllatiou 8 435 


Control systen»~cont. 
ovenhoot 3 430 
performance objeaives 
3 430 

pressure 10 580 
principle of operation 
S 429 

process control 10 637 
proportional coniroUcr 
3 432 

railroad traffic 14 12-15 
regulator 11 425 
Tcinote-control system 

11 446-447 

replacement of Iium.ins 
3 431 

Routh criterion of stability 
3 436 

samplcd-data 12 20-21 
servomech an isni 

12 198-205 

single-cupadty system 
3 431-434 

solution ot differential 
e<|uation5 3 434 
speed of res))onsc 3 430, 

433 

slabiliiy-fTe<iiioncv 
I res|K)iise aiiahsis 3 436 

stahilitv of phvsicsil j 

svstems 3 135 
stubill/aiion 3 437 
stejilv-state error 
9 990. 499 

Steady-Stale frcqiicncv I 

! res|K>nsr 3 454 ! 

system res|Mmse 3 430 
systems cnginwiing 13 378 
tjichometei 13 382 385 
lachometric fe<illi.ick .3 138 
lcmp<Tatuie 13 487 488 
I traffic 14 12 13 

transfer chararterkiici 

3 429 

viscous damper 3 437 
zero cirors 3 430 
i C.(mlrol sNsicins, ;mt(tin.ilii 
electric |K>wer substation 

4 410<441 

Control voliiinc* gas dvnamics 
6 49 

Controllable-pitch propellers 

I H 

Controlled quantity: exmliol 
systems 3 429 

Controlled rectifier 3 458-439: 

II 385-386 
Controller 3 429 
Conulari'i 3 ^1 
Conularida3 261,439* 
Contilidae 6 463 
Conurtipsh carolinenti^ II 69 
<Umu\ 6 75: 8 561 

Conus arteriosus 2 497 
Conus papillaris 5 169 
Conmllaria tnajalis 12 H6a 
Convection (bulk flow) 4 144 


Convection (heat) 9 489-444*; 

6 374-375: 15 566 
aerodynamic heating 
8 442-443 
boiling 5 443 
condensation 3 443 
forced convection 
3 441-442 

heat-transfer coefficient 
3 442 

mass transfer 3 443-444 
inommtum transfer 
3 443-444 
natural convection 
3 439-441 
in stats 13 107-108 
turbulent Row 3 440, 442 
Convcdion ciiirent theory 
(c.irili) 9 412-413: 13 419 
O)n\o<iiiiii veiiiil.itioii 
H 295-296 
Coitvccinrs II 241 
rnnvenience outlets, eleitiirjl 
3 404 

Convergence 12 189-191 
Fourier scries and iii- 
tegr.ils 5 488 

('onvergent e\o]ulioii 8 13 
Conveninn: printing in color 
10 608 

('.niiverston formulas* plane 
liigcHtonu-try 14 18} 
('.umeisiou piotesscs ire 
Unit prcKcsses 

(.oUM-ismn latio muleat liuls 
9 184-186 

Converter, copper 3 46.5 i 

aiialog-ln-digital .sre 
Analr^ to digital 
toiivnliT I 

digital lo-analog see 
Digital-to-analug 
coiuci u*r 
stc<‘l maimlaciiirc 
13 94 

Converiri, .synchronous 3 444 
inverter 7 23.5 
slip Tings 12 .'^Sl 
t'lonvcilible. aiiloiitobiU* 1 680 
Convcrtln .3 195 
fkmvertiplanc 3 445-447 
•lircft type 3 445 
fixctl wing 3 446 
forward propulsion 3 447 
indirect ly|)e S 445 
loading of rotors and 
propellers 3 44.5 
rotary-wing 3 447 
shroudc<l devices 3 445 
vertical thrust generarors 
3 445 

see abo Venical take off 
and landing (VIOL) 
Convex polygon 10 471 
Convex polyhedron 10 472-473 
Conveyance canals 2 433-434 


•9 

Conveying machine 
S 447-450 
chain 3 450 
compressed air 3 450 
gravity 3 447-448 
gravity diutes 3 448 
live-roller 3 450 
overhead trolley 3 450 
|)owered 3 448 
pusher bar 3 450 
roller 3 448 
vertical 3 450 
C'ajnvevor 2 365-367; 

3 450-452: 8 475 
licit 2 365-367 
bucket 2 367 
cablcwav 2 368 
flight 2 367-368 
mining machinery 8 489 
pneumatic 2 368 
screw 2 .168; 12 83 
vibrating 2 368 
see also Bulk-handling 
machines 

<kmveyori/ed line 1 594 
Omvoltilc 4 71 
• 'onvniiitc vernation 2 361 
Convolution transform 7 165 
(kmxolviilureae 14 132 
Ckmvov (naval) 1 484 
(>>nviilsi\e disonlcrs 3 452 
Conway, E. J. 1 630 
('/my 3 452*; 6 598 

dental foi inula 4 66 
(kmk Mountain I 671 
Cnokc leiu objective 1 613 
CahA name .3 307; 5 291 
Coolant: cutting fluids 8 3 
liquid cooling system 4 604 
niiLlear reatron 
11 350-351*. 356 
(^Kdidgc, A. 1 765 
Coolidgc, W. D. 14 588 
Cooling srr \ir UMding; Engine 
cooling: Kefrigerailon: 
Thermoelectric cooling 
Cooling agent' dry icc 4 279 
C<)olmg curve 5 58 
Cooling power formulas 12 180 
(>x>ling towei 3 452-454 
atmospheric 3 452 
roniponcnts 3 458 
cooling means 3 452 
humidification 6 514 
mechanical draft 3 453 
natural draft 3 453 
performance 3 454 
types 3 452 
r/x>inbs, R. R. 2 %7 
Coombs serum 3 192-202 
Coun, C. $. 5 478 
Camper, L. G. 12 540 
(/Miper, L. N. IS 300 
Cooper load: railroad bridge 
dcsigi 2 335 

Cooperation (ecology) 5 12-lii 
(Operative game 6 29 



fO C »» |w ria 


Coop€ria IS 199 
Coordinate bond: chemirtry 
9 45M99 

Cocnrdinate converter IS 969 
Coordinate covalent bond 8 26 
Coordinate system converters: 
analog computer 1 38S<964 
dectromedianical 1 383 
medtanical 1 S6S 
Cocndinate systems, astronom- 
ical see Astrrmomical coor> 
dinate systems 

Coordinate sysicms, graphical 
I 987; 2 411-412; S 454-456* 
cartesian 8 454 
curve fitting 8 629-631 
cylindrical 8 455 
polar 9 454-455 
spherical 8 455 
transformation 3 455-456 
Coordinate systems, surveying 
IS 324 

Coordinate systems, terrestrial 
8 456-457 
latitude 3 456 457 
longitude 8 457 
Coordinate transformation 
8 455-456 

Ck)Ofdlnates. iphciical see 
Spherical coordinates 
Coordinatiem dieiiiistry 
8 457-461 

chemical siruciiires 8 35-36 
complex compounds 8 334 
coordinate bond 8 458-459 
leactions of complexes 
3 461 

solid-state 12 474 
stabilities of complexes 
8 459-461 
see also Chelation 
Coordination compounds: iron 
7 258-259 

Coordination number 
3 461-462 

diemical structiina 8 95 
complex compounds S 334 
crystal structure 3 599-600 
Coordination polygons 9 36 
Coordination polyhedrons 
S 35-36 

Coosa River 9 148 
Coot 3 462*: 6 286: II 326 
Cootie 7 593 
Copdata 14 140 
Copec^natha see Psocoptera 
Copepoda I 560 561; 2 220. 319: 
3 462-463*, 548, 562 
Calanotda 2392:8462,562 
CaUgoida2417-4]8:8 962 
clMsifiratirm 3 462-463 
Cydopolda 3 462. 562, 
643-644 

ecoimmic biology 8 463 
babiuti 8 463 
Harpacticoida 8 462, 562: 

6 844-945 


CopctMda— ron/. 

Lemaeopodoida 8 562: 

7 476-477 
life history 8 468 
MonstriUolda 8 562; 8 585 
Notodelphyoida 8 562 
structure 8 462 
Copemiria cerifera 2 522: 5 38 
(kipcrnicus, N. I 552; 8 593 
Copernicus Institute 1 596 
Copidosome geleehiae 6 581 
Coping saw 14 542 
Copodonttdac 2 316 
Copolymer 10 478 
Copper 3 468-471; 4 545 
alloys 8 458-471 
bomite 2 299 
brass 2 320 
bronze 2 349 
u>mix>unds 8 471-472 
corrosion resistance 3 469 
electric conducton 8 392 
clcrtron configuration 
4 504 

electroplating of mctuls 
4 530 

extraction and refining 
11 120 

extractive metallurgy 8 277 
fabrication S 469 
ionization imteiitial 4 504 
in meteorites 8 312 
natural occurrence 3 464 
ores see Copper ore 
planl. mineral nutrition of 
10 280 

plant, niiiieiah essential to 
10 284 

principal compounds 3 470 
properties 3 4CG-467 
resistivity 11 497 
self-difimion rate II 300 
thermal conductivitv 

3 391 

vdodty of sound in 12 516 
whisken 14 488 
Copper alloys 8 468-471 
east 3 471 
wrought 8 470-471 
Copper Basin 9 159 
Copper beech 2 130 
Copper cheitiistry 8 471-472 
Chopper dihydrazlnium sulfate 

6 530 

Copper loss 8 472 

electric rotating machinery 

4 449 

wiring (electric) 14 522 
Copper-nickel piiasc diagram 

7 194 

Copper ore: azurite 1 70S 
bournonitc 2J19 
dialcopyrite 8 7 
chrysocolla 8 116 
cuprite 3 623 
enargite 4 587 


I Copper ore~coni. 
malachite 8 75 
tetrahedrite J8 529 
Copper-oxide rectifier 12 173 
Copper-zinc system 8 468 
Copperhead 8 472 
Ckipperite 10 411 
Copperplate engraving 10 60S, 
617 

printing plate 10 610 
Copperplate Ink 7 114 
Coppo-plate printing piess 
10 622 

Coppcrplating 4 530 
Coppers (butterfly) 7 464 
Copperweid wire 8 280 
Coprecipitanon 10 572, 573 
Coprof^n 7 268 
Coprolite 5 474; 12 134 
CopToporphyrin 10 520 
Coprostanoi 19 137, 139 
Copulaticm II 476 
Copulaiory organ 9 472-473*: 

9 621; 11 456. 466-467 
Copyflo 10 148 
Coquilleitia 6 400 
Coquina 3 473 
Coquina limestone 6 276 
CcNtuinoid limestone 3 473; 

7 516 
Ck>u 2 107 

Coracidiuin 10 415; II 66 
Coiaciidae 9 479 
Coraciiforincs 1 694: 3 473* 
kingfuher 7 361 
Coragyps alrahts 14 377 
Co-Ral 7 141 f>' 

Coral 3 473-474; 8 3565 
atoll I 646-647 
beach sediments 12 305 
black 1 455 
Cretaceous 12 78 
deep-sea forms 12 78 
Jurassic 12 78 
Permian 12 78 
red 12 92 

reef-building 3 474-475 
scicractinian forms 
12 76-77 

Coral, homy I 455, 480; 12 92 
stony 1 455; 12 76 
Tabulata 13 381 
Tertiary 12 78 
Triassic 12 78 
true 12 76 
Coral island 12 76 
Coral reef 1 456; 3 474-475*; 

12 76 

atoll 1 646-647 
barrier 2 103 
bryozoans 2 356 
Celebes 4 357 
Codenterata fossils 8 262 
coral 3 473-474 
flutk breccias 2 326 
fringing 8 474 


' Coral zeef-eonl. 

geogn[diic distribution 
8 478 

geologic occurrence 12 78 
geologic range 8 475 
islands 9 475 
kinds 3 474 
origin 8 474 
Timor 4 357 
zonatimi oi 8 475 
Coral reef -study, eook^ 4 380 
Coral Sea 9 271 
Coral snake 3 475: IS 27 
Curallanidae 5 291 
Corallidae 6 238 
Corallimorpharia S 255, 475 
476* 

Corallimorphus 3 255, 476 
Coratlina 3 476 
Corallinaccae 1 237, 3 476 
Coralline 2 354 
Coralline algae 3 476 
Coidaitalcs 3 476-478 
Coralliochama 9 614 
CuratUum S 255 
Corallium kofiojoi 6 238 
Corallum 12 76 
Coranganiite. Lake 1 672 
Corbicula 6 576 
Corbiculidae 5 101 
CVnbino. O. 31. 3 476 
fkubino disk 3 476 
Corbino effect: cleciric«d 
cunductivily 4 453^ 
Girbinotron 3 476 
Cordioruj 12 79 
Corehonis rapsularh 7 327 
Corchonts olitorius 7 327 
(k)rd factor: glycolipid 6 223 
Cord grass 8 127 
Cordage I 1 
Cordairarpus 9 478 
C,otd:i{taa‘ae 3 477-478 
Coidailales 3 4005, 476-478*. 

6 SOO; 9 503: 10 346 
Pityaceac 3 476-477 
Poroxylaccae 3 478 
Cnrdailes 3 477 
Cordials 4 255 
Cordierite 2 650: 8 478* 
pleothroic halos 10 417 
Cordillera: Alpine 18 407-41® 
Himalayan 19 410 
Middle East 18 409-410 
North American 
IS 410-411 

South American 18 411 
Cordilleran belt 8 478-479 
Cordilleran geosyndine 6 173 
Cordite 2 626; 5 75 
Cordovan leather 7 446 
Cordulcgasteridae 9 275 
Cordyeeps 7 I22a, 122d 
Cordyline terminaltt 6 29? 
Conlyhbia anthroppphago 
8 680 



Core (Brth)! diemlcal 

cmnpoiltion ot 7 646, 548 

C„ drilling *!95 M6; 6 479* 
oil and gaa wclb 9 296 
Coif logging l< <7® 

(■„„ |,w 3 479*: 4 449 
etldv -current loss 5 479 
rlertrlc rotating machinery 
4 449 

hvsfcrciis S 479; 6 599* 
iitcjsuicd S 479 
sMidironous motor 
13 972 

Care of earth see Earth 
{one of) 

(kire sampling; oil and gas 
wells 9 292-295 
tunnels 14 M2 
.^ticgonidae M 469 
CorriiMius elupeiformis U 489 
CorHd bug 6 401 
Corrutac 6 401; 15 29 
Cii'rUa futralMofframa 9 169 
OilL'UlU 15 140 
rvmn/m filaucum 15 141 
( orcr itiiiiing machinery 
8 489 

torrv.R H II 54.40,41 
(on.C I 6 216.222 
( m, (. 'l\ h 218. 222 
(<.n i'4cr 6 218 I 

(oii.m<Ur3 4R0*: 12 612 

< vttii'um 3 480 
( 01 ft 7 

( >wnrltirnn 6 410 
I ('»iinf,''lf\ir<‘s (marine wli' 

I mmts) 8 145 146 
> Cmiiiih, (iuir of 5 114 
f I'lriiiKc; O. de I 27 

< “noils .icceletation and ioree 
1 18li 

ntiiio^pheric low 1 642 
vstuarim* nrculatioii 5 81 
frame of reference 5 492 
liimiranc 6 521 
ocean riirrciits 9 247 
<^n tide 13 635 
foiiolis component of 
a-^clciation 1 27 
^oiiolis effect: baUistics, 
exterior 2 82 

12 1465-147 

f wixidae 6 401 

W'atcr boatman 14 591 

Cwk 10 12; 16 118 

pnWerm 16 II 
‘riocity of TOund in 12 516 

‘■■'"k cambium 2 97: 16 118 
mwHtcm, lateral 8 243 
periderm 10 II 
®"klioanl: insulator 6 674 

'’'■riH-.KKl 7 450 

G. H. 5 485 

]• 0. II 52 

Coriin valve IS 79: 14 261 


Conn 4 IS; IS 111, 124 
Cormier. M. J. 2 221 
Cormorant 5 480 
Com 3 480-485*: 5 182; 10 574; 
12 236; 13 50. 125 
cultivation 3 483 
description 3 461-482 
diseases 3 485-484 
dry miliing 3 484 
food 5 572 
Grass family 5 481 
harvesting 3 463 
hetermls 6 430 
hybrids 3 482 
maize, s(K>nianeuus muta- 
tion frequencies 8 675 
monoecious plant 
3 480 485 
origin 3 461-462 
phosphorous dchciency 
10 285 

planting 3 462-465 
pKKcssing 3 464-485 
smut 12 368 
types and varieties 3 482 
wet milling 3 485 
Corn Belt. Ameiicaii 9 154 
(>nm crib I 140 
Corn carworni 7 472 
Ck>m-hull gum 6 297 
t'aiin oi) 5 187; 7 529 
Com picker I 129 
Com root aphid 6 474 
Cfiiii sinui 3 483 
Com starch; hydrolysis 6 559 | 

Com sugar 6 217 
Coin thrips 13 626 j 

('.ornacoac 14 190 
(knnado sidc-oats gumma 
grass 5 183 
Cornea 5 1G7; 12 566 

anatomy and liisiology 
5 167 

embryolt^y 5 166 
glaucoma 6 210-211 
Comer reffcctor antenna 1 449. 

3 485* 

ECM 4 521 
Comet 8 666 
Cornflower 2 452 
Comiculate cartilage 7 406 
Cornish (chicken) 3 5B 
Como. Monte 5 1 19 
Cornu's spiral 4 138-159 
Gomuhirm 1 226; IS 148 
Comus 12 78 

Comut runademis 12 146a 
Comus ffurida 4 260 
Comus kousa 4 260 
Comus nuttcllii 4 260 
Comuspiro 12 28 
Comu/afffui 4 80 
Corolla 5 $27 , 329 
Conma (mineral) 8 296a 
Corona: RcRifcra 11 635 


Corona, solar 8 489*; 

IS 270-272 
coronagraph $ 487; 

18 289 

eclipse, astronomloil 
4 360-3SS 

observation during edlpsei 
4 581 

Corona Australis 3 412-413 
Corona Borealis 8 412-418 
C-uiorid discharge 3 486-487 
brush discharge 2 353 
electrostatic precipitator 
4 538 

power loss 3 486 
Saint Elmo's fire 12 6 
transmission line 14 53 
Corona latliata: rei>ro<luctlve 
system II 469. 474 
('.oronaguph 3 487*; 13 289 
eclipse 4 381 

Coronal prominena» IS 284 
Coionary artery 3 137-141 
Coronary sclerosis 6 360-361 
Coronary thrombosis 6 358-362 
Coronary vein 3 137-141 
C4iionaiau 3 255, 487* 
Coronation Gulf 9 166 
Coronida IS 150 
Coronidopsit 13 150 
Coronilla varia 14 310-311 
Goronufa diadetna 3 145 
C.inonynipha tu louaria 
II 56 

Cuniphiidai' 6 36. 37 
Corophium crassicome 
6 36 ! 

Cor{)ora allata 3 96-103 
Cor|x>ra t aveniosa 9 621 ; i 

It 473 i 

Corpora lutca 5 79 I 

Corpora nigra 5 162-171 
CoilHual missile I 541 
Coi|)ospore II 555 
Corpus allatiim. endocrine 
mechanisms 4 596 
HemipU'ra 6 400-410 
insect physiology 7 123 
Corpus callosum 9 60 
Corpus cardiacuin: endocrine 
mechanisms 4 596 
Hemiptcra 6 400-410 
Corpus cavemosuro 11 472 
Corpus luteum 6 235, 480 
ovary 9 453 
progeiicrone 10 644 
Corpus f>cnU 11 473 
Corptu spongiosum 9 621 
Corpus spongiosum poiis 
^ 11 473 

Corpmdc of Padni 9 532 
Corpuscular radiation: canal 
rays 2 484-435 
statistics 18 74 
see also Panicle radiation 


CdiToiln pravraitloit ft 

Condation; blometria 2 220 
Correlatioii coefficient 10 680 
Bohr I 658-655 
I Correspondence principle: 

! quantum mechania 

I 11 1« 

I Corresponding states, prindpl# 

! of; gas 6 42-43 

I Corrib, Lake 5 115 
Corrodentia see Psocoptera 
Gorrodkote test: electroplatiiq; 
4 534 

CkuTosion S 487-493 
aircraft engine 1 188 
cathodic protection 
4 459 

concentration-cell 
currusioji 3 489 
ciysial structure 3 491-498 
dezlndflcation 8 489 
electric distribution 
st^tetiis 4 424 
electroplating of metals 
4 529 

eitision 3 489 
galvanic 8 488-489 
by gates 3 490-403 
Inhibitor (chemical) 

3 490; 7 112 
intergranular 3 489 
Iron alloys 7 265-266 
liquids and .tolutlons 
3 467 490 

metalli^raphy 8 293 
oil and gas field exploita- 
tion 9 287 

(letroleum engineering 
10 59 

pitting 3 469 
primer (surface coating) 
10 592-593 
reduction 3 489-490 
refractory 11 411 
ship hulls 4 279 
.stiess 3 489, 495 
tests 4 533-534 
types 3 488-489 
uniform 8 489 

(WrroMon prevention 8 4H9-490 
alloying 3 489 
alteration of the 
environment 3 490 
cathodic 3 489-490 
copper 3 469 
design 3 490 
inhibitor (chemical) 

3 490; 7 112 
lead alloys 7 426 
metal coatings 3 490 
metal purification 8 490 
metallic and inorganic 
coatings 8 490 
iionmetallic materials 
8 490 

organic coatings 8 490 
surface orating 8 490 
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Corroileiwvtlflatit motorioli 


CoiTCfion«rcsIitant materials 

5 480-490 

alloy 1 258 259 
riironilum 8 109 
stainless steel 19 ?4 
COTTosion-rcsUtant painh 9 494 
inm alloys 7 265-256 
Corrugation 7 270 
ConicaS 1)6; 8 20? 

Corson, I). R. 1 595 
Corson. M C. 2 171 
Cort, C. S 7 
COTL, H. 14 559 
CorU'x: stde IS 105 
stem J3 114, 1)5 
Cortex, adrenal $rf Adrenal 
gland 

Cortex, plant S 495-491 
chtimmchyma S 49.1 
enllcndiynM S 193 
rndiKlrrmil 8 493 
exoderniis .1 493 
liypodermiv 3 403 
liaiencliyma 3 493 
Hckteiuhvtna 9 493 
Cwtirium 3 254; 6 476 
Oirticold see Corticostemid 
Cortiroipinal tract see 
Pyramidal tract 
Cortiecntcroid 1 71; 6 480. 482; 
IS 138 

see also Admial tortex 
stcrriid: Adnmal gland 
Corticosterone 6 483 484 
endocrine merhanisnis 
4 590 

see also Adrenal gland 
Corticotropin see Adieno- 
corttootroplc hormone 
Cfiiti<K>l I 71. 399; 6 (8.1 (84 
see also Adrenal gland 
C«ili«>ne 1 71; 4 590; 5 183; 

6 483-484. 7 33: 9 15 
see also Adrenal gl.ind 

Corundum I 297: 3 494-495* 
abrasive 1 9 
aluminum ore 1 290 
emery 4 582 
gem 6 98 

Madclung omit ant 8 15 
ruby 1 1 649 
sapphire 12 26 
Corvidae 7 304; 8 74; 9 234 
Gonuis brachyrhynchos 3 556 
Corvw 3 412-413 
Corvus coraa 11 347 
Gonutf corax siniMtin II 548 
Corvus ossi/mgus 3 556 
Corycium 9 503 
Corydatidac 6 394 
Gorydctlus comuta 6 894 
Coryell. C. 11 5 
Corylophidae 3 278 
Corylwr 5 168, 260 
Corymb 7 98 
Coryruictis 3 255. 476 


C'orynebacteriaorac 3 495-496*; 
5 96 

Gorynebarieritim 3 495 
diphtheria 4 208 
Erysipelothrix 3 495 
l.isieria 3 495 
listeriosis 7 .542 a 
saprophytic 3 406 
taxonomy 2 11 

Coryrichat terium .1 495, 5 06; 

9 620 

(jorynehaclenum a(»et 3 495 
Corynehaeterium dipfitheriae 
1 466-407 : 2 1 2, 3 495. 4 207; 
12 188; 14 0 
type grattis 4 207-208 
type intenned/us 4 ^7 208 
type rnitis 4 207-208 
virnleme 14 328r 
Cor\nrhfir terium equt S 495 
Corynebacleriurn insidiosum 
3 495 

Corytirhartrrium miihiganeme 
3 495 

Coryneharlerium poinsettuie 
3 495 

Corynehactenum pseudo- 
tuhni ulosis 3 195 
Corynebacleriurn sepedonieum 

10 314 

(jotyntbaifenutu (ritui 3 491 
Corynepleris 3 263 
Corynesftora cassncola 3 529; 

12 535 

Coryneum beifertuckU 1 495; 

9 002 

Corynor/iinu^ rafwcsrfutt 2 109 
Cor^’no^omn 1 19 
Corytu/soma redurtton 9 405 
Corypha rnifera 14 444 
Corypkaetta 4 202 
Corypbaenid.ie 10 10 
Corvptiaenoidldae 6 2 
Coryphodmi 9 537 
(knyphodtmiidac 9 537 
Corystet cassiodounus .1 531 
Coryihuchtt 6 409 
Corylhucha ctliata 6 105 
Coryihttcha marmorata 6 405 
1 599 

Catcinos( era hercitlex 7 409 
Cosecant 14 93 
CcKicc.trit squared pattern: 

radar II 204 
Cosine 14 93 
C<»inc Ciinction: .iiialog 
generation 1 376-376 
(kisine snptence iO 647 
Cosines, law of 14 97. 101 
Coxtnartum reniformr 3 4005 
Cosmasterias dyscrita 1 599 
(k)smic cli'rtrodyiiamics 3 496* 
astronomical geophysics 
1 608 

magnctohydrodynamics 

8 56fl 

Cosmic tadiation 12 537 


Cosmic rays 8 496-503 
atracMphcric 8 497-498 
cascade processes 3 497-41*8 
cloud chamber 3 213-214 i 
enetgy and mass spectrum : 
3 500-501 

geomagnetic effects 
3 498-500 
mesons 3 498 
unclear stars 3 498 
nucleonic component 3 498 
tiucUdo produced by 
n 2G9 

origin .4 501 -.502 
radio astronomy 11 244 
ratiioaetive sjiecics pro- 
duced by 11 269-271 
sluiweis 3 498 
solar coioiM 3 500 
Cosmic spate vdiirlc 12 547 
Coftinical comiant: owmogony 
3 505 

Cosmiml a»nstant: Einstein 
3 505 

Coxmoreras 9 520 
Cosmoerrcidae 1 571; 9 475 
Cosmoclicmistry 3 503 

elcmcnu, cosmic abun- 
dance -I 546-549 
elctnciiLs and nuclides. 

oiigiii of 4 552-5.56 
see also Cosniu^my; Earth 
(origin tff): Geodictn- 
Istry; Solar system 
CosmogtMiy 3 503-.509 

of star clusters 3 503 
age of the unjvena; 

3 503-504 r 

formaiioii of .solar hy'siem 
12 471 

galactic rotation and an- 
gular momentum 
3 506-507 

galaxies and galaxy 
dusters 3 505-506 
nebular hy[>ut)icsis 3 .508 
origin of double stant 3 507 
origin (ff hierarchy struc- 
ture 3 504-505 
origin of Saturn's rings 
3 509 

origin of solar system 
3 507-509 

Cosmoid srale: zoology 12 48 
origin of stars and star 
dusten 3 506 
Cosmology S 509-510 

alternative cosmologies 
3 SIO 

cosmogony 3 503-505 
cosmologtral prindple 
3 509 

expanding universe 3 510 
possitde motions of 
universe 3 509 
radio esrronomv 11 246-247 
red shift 11 387 


Cosmology—eonf. 

rdativistic theories 
3 509-510 

ste«Iy-state hypothesis 
3 510 

Cosmos 2 432 
Ckismoirtm 9 579-580 
(>»sidae 7 464 
Cosilctt. V. E. 8 367 
Cossyphodidae 3 277 
Cost control 3 416 
Costa 4 18 
Coster, L. J. 10 597 
Cotangent 14 93 
Cothumia 11 53 
Cotfdal chart IS 635 
Cotinazin see Isooicotinic ad<l 
hydrazide 
TiOtingidac 9 589 
Coioneaster dtwricata 12 Mfir 
Cotoueasfer fiorizonfalis 
12 146^1 

Cott, II. R. II S3 
Cottage dieese 3 1 8 
Cotter pin 3 510 
Cottian A1{H( 5 117 
Cmtidac 12 89 
(kMlmi 2 419, 3 .11 1 r, 

1H.1: 12 79 
\u%tin 5 181 
bleadiiiig 5 249 
cuitivaiioii3 51t 
ddoliaiion 4 43 
discises 3 513 
distribution 3 511 
Dixie K.ing 5 183 
dyeing 5 249 
fiber, natural 5 216-249 
barv'csting 1 131; 3 511 
micnibinlog) of II 1(2 
procc«ing 3 511 
production 3 511-512 
products 3 511 
wild cotton 3 513 
Cotton boll weevil 2 131 
Cotton bollworin 7 472 
Cotton effect 9 346 
Cottem flea hopper 6 405 
Cotton lap 13 .133 
Cotton-Mouton (4Eect: mag- 
nctooptirs 8 68 
Cotton picker 1 181 
CiOtton Stainer 6 405 
Cottonmouth 3 515 
(a>itonsced oil 5 188-189. 7 9> 
drying oil 4 290 
printing-ink vehicles 7 H- 
Cottemseed stearin 5 189 
Cottonwood 12 8 
Cottony-cushion scale 6 475 
insect control, biolt^ical 
7 122 

Cottony-rot 5 546-548 
I Cottrdl. F. G. 4 538 
CcRtrdl predpitatoT see El«' 
troitatic pr^pitator 
Cottrdl visibility meter 10 1^ 
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CotVts scorfMUS 11 557 
Ccinniiite 6 525 
Cotyla\pis ringins 14 78 

(^iiiUi^auna 5 515*: 8 251: 
ji 4S4; 12 502: IS 366 
aiijpiiiOa 1 395 
s\ua|>sida 13 366 
(otM>t Svtttype 
CoHcal 5 612 

CoiKlr sjwirograph 1 615 616 
Omrtto fl«w 9 92 
( iMiKai 3 515 

(.Hiloiiib. C; A 4 462: 8 V) 
D)ulomb 3 516*: M 317 
abwlute 4 458*459 
( imloinb barrier: niirlcat 
stiuaurc 9 205 
Coulomb damping 14 317 
r^iilomb ctc( liostatic attrar* 
;.<.n 9 205 

(oulotiil) folu* nu<.U.ii Mine 

li-ir ‘I L'llt 

OiiiltJtnb liiriiun see Friction 
Coulomb's laur 3 516 
il<<liost:iiics 3 51(1*. 

I (iOl; 7 210 
•onu <r>sU]s 7 219 
tiiaj^niHOKUtus 8 31 
( (luloinli u'pnlMoii 9 190 
(.oulutiib scnsiiiviiv* gaha- 
iioiiirici 6 23 
CouloJinMci 3 516-517 
(uuUiinctiic ainilssis 3 517 
(oDlonifirit titiatioTi 3 517 
Vuiimarm 2 266; 3 371, 10 343. 

II lOH, 14 271 
( oiiiiuiiu glvrosidc 6 224 
1 oi'inaronc 6 536 

coal rhemical 3 235 
C(>tnii.iiuuc-mdcnc n>stns 6 536 
UMiurci, iligjt.il 3 517-518 
hiiiur^ H 518 
drcimal 3 518 
vle<tioiii( 5 502 
tjcdict whot‘l 3 517 
ring 3 517 

Haling circuit 12 49 
see also Counting rirciiit. 
Frequency counter 
^•iiiitcMnining cffecl I 484fl 
Co'intpr shaft 12 240 
t^miiUT tube; x-ray lluorcs* 
renre analysis 14 580 
Coiiriicrrurrent extraction 
158: 7 42$ 
fuel reproceising 
9 180*190 

piotein isolaiicm 11 36 
f'-oumerenrrent mass-transfer 
operation 3 518*519 
extraction 5 156-168 
solvent extraction 12 500 
^nicmirrcnt mixer-settler 
«tractor 12 498 


Countercurrent spray dryer 
4 287 

Countercurrent wet magnetic 
separator 8 47 
Countcr-emf 1 544 
Counterexample 8 177*178 
Countermc^isures, electrouk 
see FJertroiilc counter- 
measures 

Counting circuit 3 519-520 
binary counter 3 519 
digital voltmeter 4 191 
frequency counter 5 502 
relay 3 519 
scaling ciiaiit 12 49 
transistor 3 519 
see also Counter, digital 
CAiuplc 3 520-521 

equivalent couples 3 521 
scalar moment 3 521 
vector propertif^s 3 520 
Coupled circuits 3 521*525 
capacitance coupling 3 521 
coefhcicmt of coupling 
3 522 

coinbiiiaiion-couplcd 3 521 
direct -coupled 3 521 
driving*|M)int .'end tiansfei 
ifn|K<1ances 3 523 
ecpiivalent circuit 3 524 
tndiictaiirr coupling 3 521 
induilivc umplitig 3 521 
leakage inductance 3 522 
inagnciic coupling 3 521 
mutual indiutaiicT 3 522 
mutual ntiil leakage 
fluxes 3 521 

resistance coupling 3 521 
sc’lf-liiductaiKe 3 522 
solution of coupled 
circuits 3 522 
transformer 14 23-29 
voltages of miitti.'il 
Imiucfion 3 522 
rnupler. dtiectional see 
Dircclioiiat coupler 
Coupling 3 525*526 
('•oupling, fluid 5 334-336 
Ckuipliiig, mcxhatiical 
3 .525-526 

Ajax flexilile cxiupimg 
3 526 

rlainpiiig 3 525 
Clark 3 526 
clutch 3 223-226 
Falk flexible 3 526 
fast 3 525 
flange 3 525 
flexible 3 525 
flexible pin 3 526 
Francke 3 526 
Oldham's 3 525: 9 .31 1 
rigid S 525 
spring 3 526 
universal joint 3 526 
Wcstinghouse-Nuttall 
flexible S 526 


C.oupUng capacitor: vacuum- 
tube ampli&n' 1 343 
Coupling coeflSdent: 

electromagnetic induction 
7 70-71 

Coupling factor, transmission 

4 231 

Coupling reaction: 

dia/oti/atioti 4 106 
Qmisc: iiHvigaticm 4 18 
Coursc-litic computer 3 526 
('.ourtship: reproductive 
behavior II 455*456 
('.ourtship gland 12 60d 
Covalent binding 3 25-26*: 

12 176: 14 257-258 
Covalent hydrides 6 531 
Covari.in(e (piobability) 

10 629 

Covaiiiiiicc. principle of 

11 -130 

Covariant dilferentiation 
2 407 

Caivcllitr 3 526 

mpiiei ore 3 464 
('a>ver nops 3 526-52H 

annual vviiiict leguinc-s 
3 527 

laige seeded legumes 

3 528 

Cover ink 7 113 
Coveted smut 2 99 
Co\v‘ gc’stalion period 6 182 
\re alui Cattle prcKliiclion 
(knv killer (luiinhlchcl) 6 581 
Cowan, (' 1,. 9 83 
Cowliiid 3 528 529 
Cowhov vein 6 186 
C.ouulria II 567 
Coredrici tuonnantHm 6 362 
CowlMge (itch) 7 298 
Cowhide 7 446 
( Urn'll t/ Valiev 9 162 
C( A pea 3 529, » 182 
('.( u|K.t viius M 328r/ 
fkvwjicr's gland 3 529-530*; 

11 470-743 
Coxal gland 5 105 
Coxtrlla II 567.568 
Coxiella htmelti 8 432; 

II 133,567,568 
fliiorcnccnt-antilxnlv 

metlicHl 8 383 
Coxitc 3 280 
Coxojvoilite 3 564 
CaAsackie virus 3 530*; 4 379: 

5 3 

Covote 3 530 
Cajvoting 8 481 
c-p-s cmitnm IS 465 
CPT theoiem 13 363 
Crab I 560:3 530-531; 

14 5625-567 
common varieties 

4 31-34 

Crab louse 1 434; 7 593 


Crab Nebula S 531*532*; 

4 555; 9 24-26*: 11 246. 259; 

13 303 

Crab plover 3 9 
i;rab spider 1 498 
Crabapple 3 532 
Crahmeat 5 419 
Cracidae 6 18 
Crack willow 14 493 
Cracked asphalt 1 591 
C'.rackcd tars: Iticl oil 5 556 
Cracking 3 532-535 
alkane 1 250 
catalysis 2 549 
catalytic 3 533 
coking (petroleum 
refilling) 3 273 
depolymcii/atioii 4 666 
fluidization 5 346 
liicl gas supplements 
5 553 555 

furnace ccmstructioii 
5 5 76 577 

|>etroleuui procxswtng 
10 68-69 

thermal 3 532-533 
^ee also Reforming 
(petioleum refining) 
Clacking catalyst 2 548 
Cradle Nfouiitaiii 1 671 
Cradle printing 10 507 
Craftini ID 611 
Ciag I (herbinde) 6 423 
Crago 3 563, 12 308 
(Urtgn sefttrmspinousus 12 307 
Craig, L. C. 3 80; 5 158; 11 36 
Craig, W. 8 60S 
Cramer's rule: linear systems 
of equations 7 524 
Cranlieirv 3 535*; 6 548-549 
Crauchiidae 2 O-IS 
Crane 5 134 

cxcav.iting equipment 
3 416. 5 133-134* 
hoisting ccpiipment 
3 418; 6 462 

Crane (/ocilogv) 3 .535*536 
('.rune flv 4 212 
Crane hoist 3 536 

crawler ctanc 3 535 
excavator 5 133-134 
floating crane 3 536 
hook 3 536-537 
locomotive crane 3 536 
truck crane 3 536 
wtiecled crane 3 536 
Crane hook S 536*537 
Crangon 4 29 
Crangonobtlftlrt II 557 
Crania anti^ua 9 38 
Cianiaoca 9 38 
Cranial nerve S 537-538*; 

9 60-63 

abducens nerve 3 587; 

9 60 

acessory nerve 8 538; 

960 
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Cranial nerve~cont. 
auditmy nerve S 536 
embryology 9 47 
facial nerve S 587: 0 60 
glossopharyngeal nerve 
S 538; 9 60 
hypc^lossal nerve 

8 538; 9 60 

oculomotor nerve 8 537; 

9 60 

olfactory nerve S 537; 

9 60 

optic nerve 3 537: 9 60 
parasympathetic nervous 
system 9 557 
statoacuustJc nerve 9 60 
trigeminal nerve 
3 537: 9 60 
trochlear nerve 8 537; 

9 60 

vagus nerve 3 538; 9 60 
Graniata I 420; 3 538; 14 308 
Craniometry 1 461 
Cranttrtacral s^icm see 
Parasympathetic system 
Cranurus 2 315 
Graiiiiim 2 630; 3 538*. 6 345 
Crank 3 5.>)8-539 
Crank and rocker mechaniim 
3 402, 5 484 

Crank tnecliaiiism. slider sre 
Slitlct -Clank mi'cliaiiiiin 
Gramhaw. T. 11 43R 
Cramton. j. A. 11 30 
Crape ring (Satutn) 12 39 
Crapiper, C. D. 14 417 
Crapjpic 3 539*; 13 291 
Cresfiedaeusta 3 255; 14 10 
CTnsfKiiochilm 10 4R8 
Crossius auraUiS 6 233 
Crasstnhea lurida 9 476 
Craxsostrra virghiira 9 176; 

12 235 

Cntargm 4 62: 12 146n 
Crater (constdlation) 

8 412-413 

Grater I^kc: volcanic 
caldera 14 350 
Crateroiitigmoniorpha S 60 
Craten of the Moon 
(Columbia plateau) 9 160 
Craton 12142; 18 413 
Cralosr/arlie 19 255; IS 104 
CrtttiMeehinus 9 496 
Crawford, A. IS 194 
Crawling water beetle 8 276 
Gravfeh 1 560; 

8 539-540*. 563: 4 24 
Cream see Milk 
Cream cheese 8 13-14 
Cream separator 4 2-3 
Crease resistance: textile 
18 539-540 
Creatine 6 221 
Creatine-creatinine 8 540 
Creatine phosphate 12 563 


Creatinine 2 266; 7 S3 
blood ^emistry 8 197 
Creatinine phosphate 4 362 
Creek 11 581 

Clrcep materials 8 540-541 
pilastic deformation 
metal 10 400-401 
prestressed concrete 
10 586 

primary creep 3 541 
relaxation 8 541 
scrondary crcc|> 8 541 
soil and rock 8 J66 
tertiary creep 3 541 
thermal stress IS 552 
Creeper 3 541 
Creeping water hug 6 401 
Crfnodotita 5 100 
Crenosoma 13 193 
Crenothrix 10 64 
Cicnotrichaotac 3 65 
CirtiHonta 2 522 523 
Crroldidus maxdiMus 3 286 
Cictfsotc 3 541-542 

wockI preservation 14 539 
Creosote busli 3 190 
(^reo.s()te oii 3 236, 541 
CrefudulaZm; 11 19, 12 235 
I f:ic{)iisctilar spiecies: 

community 3 324-325 
Cn^lall 4 310, 5 244 
Cicsol 1 476; 3 542* 

roal-tar chemical 3 236 
ciensote 3 541-542 
m-CrcHol 10 113 
p-Crcsol 2 35 
Cresol red 7 60 
m-Ciesolsiilhmphthaloin 7 60 
<1 Crcsolsulfonpiiithalcin 7 60 
Cress 3 542 
Crefaa'cms 3 542-546*; 

6 136, 142, 1.1 169 
iiiitiiial life 9 521 
Lower Cmaceous 
3 543-.544 

natural gas resen'oir 
rock 9 6 

palei^tigraphy 3 542 
p>1ant life 9 505 
subdivision 3 .543 
llp{>er Cret.iccom 
3 545-546 
Cn'atmine 2 186 
Crete 5 116; 8 207 
Cretinism S 546-547*; 

4 23.5: 13 621.627 
Cre\ awe dcp>osit 5 311 
Ciibiarlacc.ie 8 687 
Cl itetidac 6 332; 7 450; 

8 618, 668; 11615 
Crirefus criceUts 6 332 
Crick, F. H. C. 2 62: 8 672 
Cricket 3 547 
Criconema 14 169 
Criimon dover 3 220; 10 374 
Crinold, flexible 4 366 
Crinoldd bioitromes 7 516 


Crinoidea 1 566: 8 547-550*; 

4 359, 360. 365. 368-370; 5 32 
alimentary system 

3 549 

Articulau 1 566; 3 548; 

4 360 

calyx 8 548-549 
Camerata 2 432; 3 550; 

4 860 

coelom 8 549 
discovery 8 548 
ecologv 8 548 
Flexibilia 3 550: 4 .860; 

3 300 

Tnadunata 3 ,550; 4 360, 

7 49 

morpliolc^pv 8 549-550 
muscular svsiem 8 549 
nervous system 8 550 
rcpuixliiction 8 550 
watcr-va.sailar system 
3 .549 

Ciiiu>/oa 8 547, 550*. 651; 

4 5.59. 860. 364 365; 9 61? 
Paiacrinotdea 9 543-544 
Cl MW 3 645 

Ciisiuni, XLire 8 502. 598 
Crista 4 321-322 
Ciistae iniltMliomliules 

8 519 

Crisiallo, Monte 5 119 
Cridatrlla miirrdo 10 201 
('.ristaidlidiic 10 20] 

Crisli^t*ira IS 4 
Cristoh.ililr 2 10.5, 12 321 
In Ixmlonile 2 163 
from calcined kaolins 

5 161 / 

rcfraciorv 11 409 

CrtWoT'omer mimaycu^A 
14 119 

Crithidia I 700; 14 125 
Critical band 8 t60-]6l*: 

9 126-127 

Critical constant (gases) 

2 276: 3 .550* 

Critical damping 4 12 
Critical Add 

(siipiorconduciivity ) 

13 295-206 

Critical fretpuracy of fusion 
(vision) 14 330 
Critical illumination: 

mtcroscop>c 8 394 
Critical mass 3 6. .550* 

(>111031 point (gases) 6 41 
Critical solution tempierarure 

3 56 

Criticality: nuclear reactor 

11 364-367 

Croaker 2 271:. 3 .5.50-551*: 

12 249 

Crocen’s equation 8 551 
Crochet: Lepidoptera 7 4G1 
Crodn 6 219 

Crocker. William 12 I46n 
Crocodile 1 257; 8 551* 


Crocodiiia 8 891-583*; 

I 11 484; 18 22 
alligator 1 257 
ArdK»auria 1 521 
biotc^ 8 552-553 
caiman 2 389 
classification 8 5.52 
crocodile 8 551 
feeding 8 532 
fossils 8 553 
liibernaiion 6 436-441 
morphoiogv 8 551 -.552 
reprodiircion 8 .5,52 
Crocodiiia fotstls 8 553-554 
Crocodviidae 8 552 
Crocodylus 8 552. 554 
Crorodyltu a< utm 8 552 
Crocodylux amfricattus 3 .551 
Crtmodyltts intermedius 3 552 
(irocodylus nilotkus 8 .551 
V.rwodylus {tutustris 8 5.53 
Crorodyfus fnnoMis 3 552 
Crocoite 8 554 
Crocus satntUi, 7 514; 12 4 
Croryufo 7 495 
Croixan eproch 2 425 
Cro-kfagtioii man 8 554*: 

5 477. 478 
CrompHon, 8. 12 618 
Cromwell Current 9 485 
Crmattitwi rihtrola % 626, 

10 312; II 6.54; 14 73-71 217 
Cioiistcdl, A. F. 9 97 
Crookc tripilet lens systAn 
7 451-454 

CnK>ki.s.W.3l23;610fl. 391 
Cinokcs dark space 6 2I5-2IG 
Crookes rsidiometei 11 3i7 
CuMvkes (uIh' 4 162u 
Crookcsiic 12 163 
Crop>: digestive ssstem 
3 281; 4 1.56, 157, 5 70 
Crop ,ind soil practices, 
agricultural see 
Agricultural soil and <tu|> 
practices 

Crop drying 1 131 
Crop irrigation 14 392 
Crop pmtceising 1 133*134 
Crop storage 1 131 
Cropping systm: soil 
management 12 428 
Cross. B. F.. 6 184 
Cr<»s, C. F. 5 243 
Cross-hcdding I 532; 12 134 
('ross-Unking: pdymexs 
10 47Ga 

Cross modulation 8 5.55; 

4 257 

Cross-pointer instrument 
10 578 

Cross pM>lylope 10 492 
Cross prmluct of vectors 
2 412 

Cross ratio: geometry 
6 156-167 



Cross rtairtanee W 688 

Cror sea K *00 

Cross section, collirion 
12 't4a*57 

Cf,ro section, neutron iw 
Srwfron cross section 
Cross section, midear 
2101:5 592:9 201 
CfiWifl'ter japonicus 12 619 
Crw'lia^ switch IS SSI ’855 
Crossbar switching system 
\H 151-355 

crossbar tandem s)«tein 
IS 353 

4A toll crossbar system 
13 553-354 
<i crossbar system 
n 352-859 
Crossbill S 554-555 
Crosscut saw 14 542 
Ci(issed-roil meter 10 102 
Crossing over (genctirs); 
cstolt^ical observations 
n 979 

interference 11 979 
merhanism 11 378 
mitotic crossing 11 978 
muliiple excltanges 
II 378 

Miand idations 11 379 
t'i,tsM>|itciygii 1 415; 9 555*: 

•t L’lU. 9 -U2. 449. 4-16 
CifiwMta 4 39 
<' ross.ivcr network 9 555 
CT»sM.ilk 9 555-556 
aiitcnius 1 453 
roinpandor 3 556 
rios«.t.iI1( units 3 555 
t lotiilaiia 3 526 
t.ioialiilaell 347; 13 25. 27 
uilamantnvt 11 347 
( Tolaht ntrox 11 847 

homdw 11 947; 

12 380 

(•inlon litig 9 251 
Croionabiehydc 1 29. 228 ; 

1374 

Ooionase 7 582 
Cnaonic add 1 64 
i-Croionic acid (ris) 2 475 
t'roionic add (tram) 2 475 
f'-nwsl fliloride 6 8^ 
l-row 3 556-557 
blackbird 2 254 
^we process 6 288 
Crown- itHUh 13 674 
Clown fire 5 451-455 

Crown gall 5 546-548; 6 252; 

**»338; 11345 

glass 9 350-851 
*>arinm 9 851 
*»nr<ailicaie 9 351 
Iwavv barium 9 351 
phosphate 9 351 
phosphate 9 351 
>bort 9 851 


Crown lot fungi; alfalfa 
1 234 

Crown vetch 14 310-311 
Crowned pigeon 3 302 
Crudble 0 262 
Crudble furnace 2 543 
Cruciferac 9 536. 539 
Crude oil 6 557; 9 269 
analysis 9 278 
Me also Petroleum 
Crude oil processing see 
Petroleum processing 
Crude oil products see 
Petroleum products 
Crude scale 14 445 
Crude wax 14 444-445 
Cruise control: autopiloi 
1 689 

Cruise missile 8 512 
Cruiser 12 263-264 
Cruising-vehide flight 
regime 1 89 
Crura penis 11 473 
Crushed stone 11 181; 

IS 152 

Crushing and pulverizing 
3 557-562*: 12 351 
Blake jaw cruslicr 3 557 
btihrstone mill 2 363 
direct-fired piilverircrs 
for coat 3 562 
Oatai gyratory crusher 
8 557 

grinding mill 6 274 
hammer cruslicr 3 5.58 
primary crusher 3 557 
Symons cmic crusher 
3 557 

tumbling mill 14 135 
Crmt (earth): diemical 
composition of 7 54? 
Crust of earth see Earth 
(crust of) 

Crustacea I 560; 2 319: 

3 562-569*: 7 670; 9 343: 

10 197; U 105 
alimentary tract 3 564 
appendant 3 564 
autotomy 3 566-569 
bicxiomics and ^tiotnici 
3 569 

Branchiopoda 2 319; 

3 562 

Branchitira 3 562 
carapace 9 564 
otrpopodite 3 564 
carpus 3 564 
Gephalocarida 2 643; 

3 562 

cephaltm 8 564 
cephalothorax 9 564 
diaracterization 9 562 
drcul^cny system 3 565 
Cirrlpedia 8 145-146. 562 
Copepoda 3 462-469. 562 
Deoapoda (Crustacea) 

4 24-84 


Crusumea— coni. 

development 9 566 
Eumalacostnca 6 102-1<MI 
Euphausiacea 5 108 
cxoskeleton 8 564 
food 5 416 
frontal organ 3 566 
gastric milt 8 565 
general morphology 
S 563-569 

glands and glandular 
systems 8 565-566 
hcmocyanin 3 565 
Hoplocarida 6 479 
I.epUMtraca 7 476 
Malacostraca 3 562: 8 75 
molting (ecdvsis) S 566 
Mysiaoocarida 3 562: 

8 685 

ucrvoiB system 8 565 
Notostraci 9 170-171 
organs oi special sense 
3 563 

Ostracuda 3 562; 9 447 
parthenogenesis 9 506 
phylogeny 9 569 
Platyropa 10 412 
r^raeration 8 566-569 
reproductive system 3 566 
respiratory system 3 565 
sinus gland 8 TdiO 
statocyst 3 565 
Syncarida IS 367 
taxonomy 3 562-563 
Crux 3 569 

Cryochem ptmess 4 288 
Cryoconib! 3 81 
Cryogenic engineering 
3 569-572 

chemical engintroring 
applications 3 570 
cryopump 3 .571 
isotope separation 8 571 
liquefaction of gases 

7 535-540 
metal industry 

applications 3 570-571 
military applications 9 570 
iiudear applications 3 570 
production of high mag- 
nmic fields 3 ;i71-.572 
•otid-statc amplifiers 3 571 
solid-state memory and 
switching devices 3 571 
space applications 
3 569-571 

Cryi^enlcs 3 572-575 

adiabatic demagnetization 
170:3 573 

atmospheric gases, pro- 
duction of 1 637-640 
cooling by refrigeration 

8 574-575 

cooling of gases 3 573 
cryc^enic engineering 
8 569-572 


C n r H op w M 

Cr^sgenlts— eonf. 

Uqudactlon of gaia 
8 575; 7 535-540* 
maintenance of low 
temperatures 8 575 
prludplei of cold 
production 8 573-575 
production of low 
temperatures 8 572-573 
Cryolite 8 575 

aluminum metallu^ 

1 292 

fluorine ore 5 351 
Insectidde 7 140 
Cryemtpump 8 571 
Cryosar 9 575-576 
Cryosoopic method: molecular 
weight S 57 
Crystal violet 8 405 
Cryostat S 575*: 9 193 
Cryoitatic movement 10 472 
Cryotron 3 571. 576-578* 
Cryphaeaceae 7 275 
Cryptic coloration II 31 
Cryptobia 11 45 
Cryptobiidac 11 45, 46 
Cryptttbranchidae 3 578 
Cryptobranchoidea 2 568-569; 

3 578* 

Cryptobranehus 9 578; 11 518 
Cryptobranchus alleganiensu 
2 569; 6 993 

Cryptobranchus bishopi 6 894 
Cf^ptocarya 3 189 
Cryptocephala 10 461 
CrypKKerata see Hydrocorisae 
Crvptochaetidae 4 212 
Cryptorhaetum ieeryae 4 216 
Cryptoehitin 10 488 
Cryptoeoccales 8 578-579*; 

5 563; 14 60! 

C;rvpiococa»i& 1 342; 8 578, 

579* 

Cryptococcus 10 428; 14 601 
Cryptoeoccales 8 578 
Cryptococcus hotninis 14 602 
Cryptococcus neoformans 
I 341: 8 578. 579; 5 563; 

9 236; 14 602 
fluorescent-antibody 
method 8 383 
Cryptoconehus 8 561 
Cryptocrinus 5 32 
Cryptodiaporthe salkina 4 234 
Cryptodira S 22 
Cryptohelia IS 208 
Crypiomonadida 8 579*; 5 99: , 
8 128; 11 52 

Cryptomonadina see Crypto^ 
monadida 
Cryptomonas 11 55 
Cryptomonas erosfi 8 579 
Cryptonlsdum 5 33 
Cryptoperthites 5 207; 18 17 
Cryptophagidae 8 278 
Cryptopldae 8 60 
CrypUfpora t 818 



M CryirtorcbiMn 


Cryptorchlim 18 526 
Cryptmpongiii enigmatka 

4 109 

Cryptosporelta vUkoU 6 252 
Cryptospmiopsis 8 218 
Cryptosporiopsis cortieoh 
8 218 

Cryptostemma I 496; 6 408 
Cryptoitoisaia 2 356; 8 579*; 
W27 

Cryptovolcanic itnictuics 
10 84 

Gryptoxanthln 2 528. 530 
Cryptozotc Eon 9 521; 18 169 
Cryplozoon 8 579-580*; 9 504 
Crypti of Lleberkuhn 4 ISO; 

5 204 

Crysoprasc 6 99 
Cryital 8 560 

biaxial S 591-592 
a>lor criiins in 3 294 
dcfecu see Crystal defects 
electron diffraction 
4 506-507 

fcnoelectrics 5 224-229 
form 8 608 
geometric desaiption 
8 601-608 

grain boundaries 6 245 
growth S 585-587*; 12 341 
imperfections 12 480-481 
ionic see Ionic crystals 
lattice f>ee Crystal lattne 
Kronig-Penney model 

7 371 

neutron diffraction 
9 88-9! 

nuc]»r moments in 
9 192 

oprla see Crystal optics 
piexoclectric see Piezo- 
electric crystal 
quart? 11 182 
single 12 841 
structure see Crystal 
structure 

symmetry 8 598-598. 
602-603* 

systems 8 604-605*; 

8 464 

uniaxial 8 588-591 
vlbratioivi 7 412-415 
x-ny diffraction 
14 570-575 

Zeeman effect in 14 609 
Crystal analyzer 14 579 
Crystal asimitatfon 10 51 
Crystal counter 8 580 
Crystal defects 8 581-585*; 

12 479-480 
color centers 8 294 
dislocatitHis 3 584-585 
disorder 8 581 
electronic structure 8 585 
free surfaces 8 581 
FKokd defects 8 888 


Crystal defects— cent. 

grain boundaries 6 245 
imporun<£ 8 581 
impurities 8 581-582 
interstitials 3 582-584 
ionic ccmductivity 
7 250 

ionic crystals 8 583 
nonstoichiometrlc com- 
pmimU 9 138 
plastic deformation 3 584 
plastic slip 3 584 
resistivity effects 11 497 
Scliotiky defects 3 563 
solid-state chemistry 
12 479-480 
vacancies 3 582-584 
Crystal (aces: mineralogy 
8 464 

Crystal fractionation 10 50-51 
Crystal growth 3 585-587*; 

12 341 
fornis 3 586 

inolcriilar hindiiig 3 586 
rates and requirements 
3 586-587 

Crystal lattice: Brillouin /one 

2 338-339*; 7 412 
Crystal microphone 8 361 

I (Crystal optics 3 587-592 
biaxial crystals 3 591-592 
bircfriiq^cc 2 248*; 

11 405-407 

conical refraction 3 592 
dichmhin 4 108-108^ 
index eIli{>soid 3 587 588 
interference in imlarized 
light 8 589-591 
mincralc^l^' 8 466 
motive and positive 
crystals 3 591 
ordinary and extraordi- 
nary indices 8 590-591 
pkochroism 10 417 
Pockds effed 7 337-338 
ray diifHioid 3 588-589 
rotatory disyictslon 
II 632-633 

Crystal oscillator 5 504; 9 423 
Crystal pickup 4 240 
Crystal plates: crystal optics 
8 590-591 

Crystal pressure trauMlucer 

8 359; 10 584 
Crystal radii 12 475 
Crystal rectifier 1 359 
Crystal q>cctronictcr 

3 355-356 

Crystal structure 3 592-600 
alloys 1 261-265 
Bravais lattices 3 594-597 
Brillouin zones 2 388-889 
calcium fluoride structure 
8 600 

cesium diloride structure 
8600 


Crystal structUK— conf. 
chemical composition of 
mlimrab 8 466-467 
concepts and terminology 
8 592-597 

coordination number 
3 461-462 
ronmion 3 491-493 
crystalline compounds 
8 599-600 
diamond structure 
3 600*: 4 98 
feldspars S 208-^9 
ferrites 5 219-220 
ferroclectrics 5 227-228 
^ide mirror planes 3 596 
ionic crystals 7 247 
isomorphism 7 282 
metaN 8 597-599 
morphotropism 8 598-599 
{m}ymoTphi.sm 10 482-483 
screw axes 3 595-596 
sodium chloride 8 599-600 
solid solutions 12 478 
solid-sutc chemistry 
12 474 

space groups 8 596-597 
Sparc lattices 3 592-600 
x-ray crystallography 
14 568-570 

zinc blende structure 3 600 
Crystal tiansdticer 8 359: 

10 584 

Crystal tuff 14 134 
Cr>^ial twins see Twinning 
(ciystallograpl^y) 

' Ciystdl whiskers 14 488 
Crystalline anisotropy energy 
5 231 

Crvsialirne eoating materials 

8 285 

Crystalline indusion com- 
pounds 8 157 

Crystalline materials 12 480 
Crystalline schist 12 62 
Crystalline solid see Crystal 
Crystallinity 10 476a 
Crystallite 7 10-11 
Crystalli/atlon 3 600-601 
crystal growth 3 585-586 
fractional 8 601 
particle si/e contrd 10 573 
precipitatitm 10 573 
prilling 10 587 
separation (cbcmiral and 
physical) 12 ia5 
Crystalli/ation deavage 12 68 
Crystalloblast 8 2965 
Crystalloblastic structure 
8 2965 

Gr)«taUography 3 601-608 
Bravais Indices 8 608 
crystal form 8 608 
crystal optics 8 587-592 
cr^tal stnictuie 8 592-600 
crystal symmetry 8 602-603 


Crystallograpby-cont. 
crystal systems 8 604.605 
formal description of 
crystals 8 601-608 
group theory 6 282-283 
lattice constant 7 4)2 
Miller indices 8 604-608 
mineralogy 8 463-465 
morphotropism 8 596 -S 9 g 
neutron diffraaion 
applications 9 89-90 
practical crystal descrip, 
tion 8 608 

x-ray crystallography 
14 568-570 

zone indices 3 ^-607 
Cserhar Mountains 5 118 
Ctejttuantfius 8 152 
Xitenicera 8 287 
Ctenidium: Prosobranchia 

11 J8-J9 

Ctenobranrhla 12 589 
Ctetiocej}httlides cants 12 314 
Ctenofephalides felis 12 345 
Clenocephalus ranis 5 209: 

14 124 

Clenodonla 9 614 
Ctenodrilidac 10 461 
Ctenoid: soile (rnoli^) 

12 48 

Ctfmdorulhta 9 510 
CtenohruHna ricatrirota 9 51 i 
Cleuopharyngodon id^lu\ 

3 207 

Cteiiuphorj 1 420; 2 185; 

3 608-610*. 10 412; 11 213 
Cestida 2 657 
CnIIOblast 8 609 
Cydippidca 3 617 
ciiibrvoh^y 3 610 
morphology 8 609 
Nmla 9 218 
phylogeny 8 610 
physiology and ecolt^v 
8 610 

Tcntaculata IS 491 
Clenopiana 10 412 
Ctenopsyllus segnis 12 345 
denosaura 18 28 
Ctenostomaia 2 356; 3 611* 
Clenostomatida 11 53 
Cuba 14 474.475 
Cube 3 611*; 10 473 

polytopcs, r^ular 10 492 
Cubd 7 142 
CubebSfill*; 10 241 
Cubex 7 264 
Cubic crystal system 
3 604-605 

Cubic expansion, coeffidenr d 

15 549-550 
Cubic graph 6 254 

Cubic latUce » •161 462, 594-59< 
Cuboidal qpiiheltum 8 42 
Cubtridcs zone 4 88 
Cubomedusae 8 255. 612* 
Cuckoo 8 612 



Cttctao loUet * ^^5 
^n fft oo-ihri^ II S2 
Cuckoo wasp 6 574, 581 
Cunip*!!*®* 

Cuctijo^*^ S 278 
CuculW** S 612: n 588 
CuniUform€$ 1 694; 8 612*: 

It liSO 

Cuculionidae S 278 
tvculus ranorus 8 612 
Cueumarin 4 58; 6 466 
CucumnrU planci 6 467 
Cucuniariidae 4 58 
ritciititber 3 6I2-6I3 
diseases S 612*613 
(.iicumlicr (?TCcn mottle virus 
14 128/1 

Cucumber mosaic virus 1 1 
Curumber tree 8 74 
('uiunil)ur virus 9 211 
Curumit mtlo 2 439; 6 476; 

8 214. 668; 10 30 
i utumit 4a(ti/iijr S 612 
CtuUihita 14 284 
rururbi/zi maxima 13 28 
f'u(Mr//t1a miata 11 JOl 
(.nnirhila rnoieliota II 104; 

II 28 

(.tMitftttd pepo II 104; 13 28 
Cu/urhitaceac 2 432: 13 116 
''ml 4 *59 

Cue fiinrtion: motivation 
8 697 

C.iicsM 5 69; 10 258 
loastal plain 3 245 
1 599 
Ciifru/oio 4 41 
Cufet 4 218; 6 315 
CuU\ fntigUM 5 258 
Ciiii'x moUsltu 12 229 
l.ulex bi/iiens 8 5iH) 
i ule\ tarsalix 4 587 
Culex Mtihitta/us 14 477 
CuIiiuU.4 212: 8 599 
Culitinr iiiosquito 4 587 
'■uitcoitles furem 5 258 
f uli^eta annulata 7 122/ 

Cullet 6 207 
Culm 13 125 
Culm faries 2 469 
Culmination (Reology) IS 408 
Ciiltnaior 1 128 
Cultuml evolution: human 
4 401 

Ciiltuip (anclictriOffy) I 514 
Culture (bacteriology) 3 613 
Culture, elective 3 614 
direct (sedation 3 614 
Culture, embryonated egg 
I 424; S 614-615* 

Culture, media romponents of 
3 615 

Culture, pure 2 10: 3 615-617* 
bacteria 2 5-6 
isolation 8 615*616 


Culture, pure^conl. 

isolation of anaerobic 
bacteria 3 616 
maintenance 8 617 
single-cell isolation 3 617 
Culture, tissue 1 424; 

3 617-622* 

other techniques 3 621 
plant growth iO 338 
quantitation 3 618 
radiation studies 3 620 
study of herediUry 
mechanisms 3 619 
virus studies 3 620 
Culture technique 3 622 
Cultured pearl 1 3; 9 607 
Cultured sour cream 8 434 
Cumacea 1 563; 3 563, 622* 
Cumberiancl Mountains 
9 149-150 

Cumene; oxidation 1 480; 

10 4G 

Cumme hydroperoxide 1 34; 
10 29 

Cumin 3 622*; 12 612 
Cumingia II 49 
Cuminum cyminum 3 622 
Cummings. E. R. 2 207 
Cutnmingtonhe I 336; 3 623* 
Cumulative luniration 4 450 
Ctimulene 10 460 
Cumiitotiimbus 3 21 1 *212; 

7 509 

Cumulus 3 210-212. 21 1 
Cumulus convection 8 355 
Cumulus oophorus 9 460; 

11 469. 474 

Cutieifonn cartilage 7 406 
Cunico 8 35 
Cunife 7 263; 8 35 
Cunina 3 255 
Cunningham. B. B. 1 301: 

2 168: 14 66 
Cup aiiciiiomciur 1 401 

atr-velority measuranent 

1 m 

C:up lichen 7 448 
Cu|)edidae 3 276 
Cupellation 1 593 
Cupping: sheet metal 
12 251-252 

Cuprammoniiim cellulose 
5 243 

Cupreine li 193 
CupreMtM 3 188, 647-648 
Cupwisus arizonica 3 648 
CupTMUS tnacroearpa 3 648 
Cupretsus sfmpervitens S 648 
Cupric ion 3 471 
Cuprite 3 464, 623*; 8 15 
Cupronickel 3 469 
Cuprous itm 3 466. 471 
Cu^foeWnttf 4 366 
Curare 10 434; IS 207 
alkalcdd 1 248 
Gentienales 6 115 
pharmacc^imsy 10 06 


I CurastQw 6 18 
I Curativa: rubber 11 656 
I Curculionidac 3 278; 10 489 
Currultonoidea 3 278 
Curctime angustifoUa 1 550 
Curcuma longa 12 76; 14 163 
Curie, Irene 11 273: 310 
Curie, J. 7 506; 11 273 
Curie. M. 10 457 
Curie, P. 9 548 
Curie 8 623 
Curie (unit) 3 623 
Curie cunstant: (erroclcctria 
5 227 

Curie law: paramagnetism 
9 548 

Curie point: second-order 
transition 12 126 
Curie temperature, ferro- 
electric 5 225-228 
f:urie temperature, magnetic 
3 623; IS 330-531 
ferrite 5 221 
ferromagnetic 3 623*; 

5 229-230 

paramagnetic 3 623 
Curie-Weiss law 3 623-624 
aiuiferronugnrihm 

1 469-470 

Curie tonperature 

3 623-624 
(crroclcctrics 5 227 
ictromagnetism 5 229 
inagiietir suspectlbiliiy 

IS 330-331 

paramagnetism 9 54d 
Cut I mil 3 624 625*; 4 545; 

14 66 

californium productitm 

2 417 

electron configuration 

4 504 
Curl 10 541 

( url of a vector 2 413-414 
iJurlew 3 625 
Curling's ulcer 14 179 
Curly top disease 2 118; 

13 240 

Currant 3 625-626*; 5 548-549 
diseases 3 625 
(.urrmt (earth) see 
I errestrial clectridty 
Current (ocean) see Ocean 
currents 

Current (tidal) see Tidal 
currents 

Current, electric 3 626 
ampere 1 331-332 
induction cunent 3 626 
oinductlvity 3 391'392 
amduciors 3 392-394 
dark 4 13; lO 194 
direct see Direct current 
displacement 3 626; 4 244- 
245 

eddy see Eddy current 


Currmit, elKtric— ^1. 

electrical units 4 460-461 
Joule's law 7 916b 
Ktrchhc^'s law 7 363 
lightning 7 509-510 
Ohm's law 9 277 
saturation 12 97'36 
skin effect 12 971 
traruient see Transient, 
dectric 

see also Alternating 
current 

Current balance 3 626-627 
Ayrton- Jones 3 627 
FeUat 3 627 
Rayleigh 3 627 
Current density 3 627-628*; 

4 483 

dectrical conductivity of 
metals 4 452 
dectroplating of metals 
4 530 

Current efficiency; 

elcciroli^is 4 489 
Current-limiting fuse 5 576 
Current-limiting reactor 
II 349 

fhiirent measuranent 
3 628-629 

ammeter 1 3^-323*; 3 628 
current transformers 

3 628 

direct and low-frequency 
currents 3 628 
olertrodyhamic instrmnent 

4 477 

galvanometer 0 21-24 
high-frequency currenu 
3 629 

shunt 8 628 
standards 8 628: 4 458 
transfer instrument 4 477 
very small currents 3 628 
Current-mode logic (CML) 
circutl 7 582d 

Current multiplication: trans- 
istor 14 37-38 

Cnrrott-photcui interaalon see 
Electromagnetic intcractitm 
Current n^ator, automotive 
14 366 

Current-scan poian^raphy 
10 455 

Current surge 13 323 
Current transformer 3 SSd: 

7 149-151* 

Currier, N. 10 615 
Curry 3 629 
Curt oats 5 189 
Curtain array (antennas) 

1 447 

Curtis, G. G. 0 120 
Curtis. J. 6 184 
Curdus reactitm: amine 1 SP7 
Curtius Tearrangement: iteric 
apecti IS 127 





^wrMtare ^ 

D/tUai 

lag/ft^gtaa/tify^ y.^ 
coordhate systems gtsph 


t(9ittimmtlirft0 

w JIfW 

'yhii^^idtauif/0 


lad s me 

graphic methods 6 ZS6 
interpolation 7 216 
Cum readers eicctiomichsm 
cal 1 382 

Cum tradng diSeientution 

4 I3I 

Curved bars 3 631 632 

combined axial snd bend 
ing itrcues 3 612 
crane hook 3 53b 537 
dtflertion 3 632 
pure bending 3 632 
nng II 677 578 
stresses 3 631 
Winkler Bach tonnula 
3 632 

Curvicornii 6 586 
Curvilinear coordinsti s)8itm 
3 454 

Curvilinear motion 8 601 
Cunndana 8 440 
Curvttlaru lutiulate 7 528 
Cutcufa II 621 15 661 





Cataag toots maduitabiltty 
(metals) S iS 
Cmtlebooe 12 187 18 30 
Cutlleash 2 644 4 34 13 30 
Cutworm 3 633 651* 7 472 
Cuiur G 7 270 11 425 
CW radir see Continw^us wave 
ndar 

(>iniidu 2 147 448 
(yamts boopts 1 541 
C>in 10 G06 
C)anamid 6 421 
C yaiumid<» 1 r>34 
Cyanamide proa«% 2 19^1 
5 2S7 9 109 
( yanate 9 054 
Cyawa 12 105 
C-^anea (aptllata 7 105 
( Ytmc aad 3 634 
Cyamdaiion gr>1d 6 212 211 
silver 12 132 
C ) inide 3 634 

Cyinidmg luif UL hirduimg 
of BtCtl 11 JI1 


bio/agial ipphaiiom 

equipment design 
1 eJ8 6J9 
ficdhirlc 3 618 
hivtoiy 1 638 
imtrumcntation 7 154 

^copL 1 618 

sy&tems tngincenng 1 4 578 
f yrad 1 549 
(ycuUUs i 619* 6 100 9 101 
10 121 546 
stem types II 121 
( ycadcoid ice it 3 6S9 
i \e idf ml lies I (>)<) 610 

9 rm 

Cv( idofihcilis 4 ( 10 6 100 

10 346 

Cscadoptiytu 1 (to 10 110 

11 81 

Ueimcltitiks 4 610 10 140 
( V( idales 1 010 10 *46 
( \( idofil eiUs I 610 
10 140 


ioa!^ 


i 3 CydolH-Mdier^ 14 
synthmi 4 uy 
1 4 C}d<Aacedsene 6 ^14 
Cydo/icxanc 1 242 24 1* to 
isomensin 7 277 
Cydohrunonf ovimt 9 169 
( yclohex'inunc phenylh^dra 
/one 2 419 
C vdohesene 14 209 
Cydohtximlde 1 464 468 
Cytlobexvl meth'icrylite 104 j 
Cvclohexylamtne 1 408 
fydoid 1 640 041 4 71 9 r\ 
Cvclotd sc lie /gologv U 41 
Cycloidal propdkrs 11 11 11 
Cyciomoiphosis 1 121 ^14 
(\c\ m 1 641* 14 146 

atmospbcnc low 1 64*^ t il 
cxtruiopicil 8 132 
Mcditcinncan 12 118 
torn ido oaurrenre U (8 
tropical 6 520 521 
8 332 131 

upper iir Waives I K 


Ciuhing t syndrome 6 597 
adrenal disordcis 1 71 "1 
obesity 9 242 
Cuitiion gall 2 385 
Cushion mateiial shock tsol i 
tion 12 292a 291* 

Cusbny A 14 229 
Cutaneous anthrix I 417 
Cutaneous kishmaiiiisis 7 TO 
Cuuneous smsition 1 612 611 
cutaneous nciic endings 
1 632 

Itch 7 297 298 
punctuiti Mtisibiliiv of 
skill 1 6 1 1 
touch 11 m 602 
Cutaneous stnsiiism 12 *'01 
CttUh see 1 annin 
CutereOra 8 680 
Cuteiebndae 4 212 
mvi uia 8 680 

Cuttde cell surface diffci I nil 
ation 2 620 
wool 6bcr 14 147 
Cudn ceUwa!liiQp]ints2617 
leaf anatomy 7 436 441 
Gutmite 3 232 
Cutkosky R b 12 54 
Cutleased bcedi 2 1 10 
Cuderia 10 90 
Cutoff like 1 311 
Cutout relay 'ituomotHe 
14 366 

Cutter, phonograph 4 217 238 
Cutting diamond 4 98 100 101 
rqnoducUoo. plant 11 452 


Cy'Uiincdye 11 191 
ssiilhcsis 11 600 
Cyanocoinpkv cMiudcirjl 
(\ inociilKin J 611 hi 
Cyan atta cntMf i 7 101 
Csanmobihmmt ireVitimin 
Bi« 

( sinorthylilim 1 173 
bV 616* 

aavlonitiuU 1 52 
coiidensitioiireiction 1 175 
subkiiatcs 4 611 
f > 111 IS 1 to 
C\inogcn 3 616 

bind spcidum (phot > 
giiph' 2 90 

Cyinogenctic gheostdes 6 224 
; ( vinobydrlti 1 229 
( y mohydnn smiUusU 8 179 
i C\anonielhv1indob 7 61 
(vanomycm 1 476 
Cym>phyceae 2 111 117 
( y mophsti I 2r 1 617 
JO IHH 189 kO ttO 12 67 
li 14t 

disttibulion 1 617 
economic import uue 1 617 
oijgiii and leKtions to 
other org intsms J 617 
iipioduction 1 617 
Cyinc^R 10 183 

3 C yanopyridine 9 92 

4 Cymoquinoimium salt 11 191 
Cyanosis IS 244 

rcapiratoiy system disor 
den II 512 
Cyanotype 10 146 


Ckh II 120 

fy / 1 r I lul i 1 619 8 swlO 
(ydamminatatu //in 14 2 
Cvdiniyan ee liimhloh in 
dom\( in 

( ydinth ireae 11 361 
Cvek griph theory 6 2 3 
popul itiou dvi^imus 
10106 t 
wave motion 5 101 
( vclic irct il 1 29 
( >di( cool din lie 7 18 
Cyclic iHtiochcmicil 10 48 
(ydic scdtmmtation 2 170 
I 61 <16 12 1 12 
Cyctuhna 13 406 
(ydi/ition 11 401 

Diels Alder itactioii 4 118 
dienes 4 118 
{iti ikiiin 1 1 x.esMiig 
10 69 

C ycloauxtylcni 6 511 
Csdoalipintie conijM und 
1 241 

Cyclotlkidiene 6 514 
Cydodkene I 241 6 534 
Cvcioalkenylhcn/ene 6 114 
Cveloalkylben/ene 6 534 
Cydoi]k>nc6 534 
Cyclohutadiene 1 147 
Cydobutane 1 242 243 
isomeiiun molecular 
7 277 278 
Cvdocbore 10 499 
Cydocystoidci 4 167 
Cydodecane 1 241 
Cydodlolefin 6 534 


Cvehme dust sej irat ir 1 x, )1 
Cxi ne fuiiuce 1 '’70 
( \d)nc scpit itors 1 1 *> 

< \dom n uk\ 14 1(4 ^ 
C\el)ii< eitiulii m Vk iil 
11 491 491 

Cyclonic di turbmees 11 H 
Cvcionte syray sirubbci I I 1 
Cydoniie 1 151 6 135 9 101 
1 ( ><lo <r I liene 1 611 

Cvelooit'ine 1 241 
Cidooetiteti Hiie 1 54** I (‘40* 
Cvduoehne 1 21 
Cvrloohfm 1 241 6 514 
Cyclop II (ffiti 1 241 6 1)1 
m petroleum 10 55 
Cydopent idiciic 1 213 18 
1 641 642 14 209 
coal clitmicil 3 215 
Gngnird niction 6 271 
( yckipentadicnvl ion 1 54K 
Cydopent idicnylindium 9 10 i 
Cvdf»pentanc 1 242 243 
isomerism molecular 7 2 
Cydopciitanonc 7 119 
Cvdopcntanojicihydioplien n 
tlirene system steroid 
13 137 

Cyclopentenc 6 534 U 207 209 
1 2 Cydopentenophenanthrene 

10 no 

Cydopemtylbcnzene 6 135 
Cydophoracea 6 77 
(sUophondaeOOIO 
(ydophylUdea S 642 614 
4159 10414 
Ceitoidea 2 ON 



^PtonrHii S 

^ilicercoai* S 650 
jfliiiwcocconl* i 559 
■lacoiaiO'* 10 414 
cclor*^ 2 2*9= 9 962-463. 

5f.2, 6I2-645* 
f^ylopoithiuifi 11 59 
Cvfl»i>ioi'i““ 1 241: 6 554 
i«omcri<in, molecular 
7 277*278 

:»6l; 8 463, 568. 642* 
61'C. 6 2^2. II 44. 66; 12 235, 
2G:(: 15 6. 594 

Protcocephaloidea 11 43-44 
(.), I'^rttalis 3 643 
C^rloptrridae 10 10 
C\rk>rhagae 7 562 
Orloirhapba 4 212 
Cvrfosermc 1 464*468; 

8 6)4 645 

( \rUwtllC!IIC 3 478 

I Minus 2 rp94: 3 10 

M.»(Igophora 8 170 
l.v 7 289 

('vcl(>^tK)rrac 10 90 
9 504 

( \(los(nin:Ua IBry<»7oa) 3 645 
McnoUcmaia 13 125 
< ulnsioinata (ClhoKlatsi) I 420: 
i r,il 618; 8 645 
Limprey 7 388-389 
M,tisi|A»l>i.mchii 3 4)15 
Mwiniforines 8 685 
IViiomy/tmtironiiCi 10 88 
nrinaty system 14 227 
4 viidsldtiu' scr (.yriostumata 
'< iiotd.iu) 

(.vcl«^tuinl sfe (^ydostomata 
((Juinlata) 

(arlolfti«Mtt*canc 1 243 
( 'ilnilit'in 3 4)45 616 
black shale 2 253 
(^(loiiimcihylenctnntitamine 
5 151 

1 651; 9 199. 215. 

■•71 573. 575*577 
fixed-field 9 576*577 
lelAiivUtic elcclitxlynam- 
ia II 430 

(■'ckition frequency 9 575 
a'dntron resonance experi- 
ments 3 646-647 
elcttitMi motion in vacuum 
4 512 

Linnor precession 7 405 
tydoiion leMuunce expeii- 
menis 5 046-647*; 9 575-576 
Mippid larva 2 169; S 610 
Cydippidca 3 608, 047* 
I'cntaculata 18 491 
(^yditidae 6 401 
Cydonia obfongo 11 190 
pear 9 606 

nulgarif 6 297 
^yemidae 4 40 


Cygnet IS 983 | 

alptta-Cygni 19 S02 I 

Cygninae 18 88$ 

CyguUB 8 412-414*. 647: 7 505; 

9 24-26; 18 303 I 

Cvgftiw ofor I 486; 18 383 
Cylamydomoms 14 376 < 

Cylinder 8 647; 4 71 ! 

geometry 19 310-811 
quadric surface 11 195 
Cyllader dryer 4 2H0 
Cylinder functions tee Bessel 
functlmis 

Cylinder press 10 600. 620 
Cylindrical bark beetle 8 278 
Cylindrical caissons 2 389 
Cylindrical capacitor 2 440 
Cylindrical coordinates 
9 455 

Cylimlrkal lenses 12 608 
Cylindrical paralxdic reflector 
see Antenna (aerial) 
Cylindrical surface 3 647 
Cylindrot'aftsa 14 180 
CylitidrouiNHioeac 14 180 
CylindTocarpon 14 128 
Cylindiorarf)OH melt 14 128 
Cylindrogloea II 553 
('.Vlinihoid 4 71 
f.')’/indi»prvf/ut lanns 6 345 
Cylindrosf)rimum 3 637 
Cylhidrtisporium 8 213 
Cylindroxftorium padi 8 213 
Cymbal 8 665-666 
Cymbites 1 328 
CymhopORon nardu% 8 147 
Cyme 7 98 
CymnofbcM 7 283 
Cvinophane 3 1 16 
Cvmothoidac 5 291 
Cynara srolymus I 566 
O^nipidae 6 574 
(lyrnKepbalui 4 67 
Cynodon dartylon 2 1(81 
Cynognalhus II 484 
Cynomys leiteurtts 9 452 
Cyno*nys fudovicianuf 10 564 
Cynoscion parvipinnis 2 271 
rynofuriir 14 305 
Cvpaecca 6 77 
Cvperaceee 6 247 
Cyphanthropus rhodesietuis 
11 5,50 

Cypheliaceac 2 416 
Cyphocaris 4 39 
Cyphophthalmi 10 92 
Cyphopod 4 209 
Cypraetdae 9 610 
Cypreidac 11 19 
Cypr^ 3 647-648 
Cypria maculala 5 81 
CypHa opbtbafmica 9 447 
Cypria tumeri 9 447 
Cyprieercus tuberculalut 9 447 
Cyi>ridie8 448; 10 429 
CypriiUiia2 821 


Cyprldloldae 8 682 
Cyi)ri&)pilnae 10 429 
Cypridi^u hartwigi 0 447 
Cy^ridi^ vt'dua 9 44$ 
Cyprinidac 2 532; 8 649; 4 1; 

6 293; 8 505; 12 254 
Cypriniformes S 648-649'; 

9 442 

catfish 2 552 
C,harau>idea 8 648, 649 
classification 9 648 
Cyprittoidca 8 649 
('yprinotdci 8 648, 649 
goldfish 6 233 
Gymnotoidea 3 649 
minnow 8 505 
OstarUipInsi 3 648 
phonorc€q)iion 10 125 
Siluroidei 8 649 
. Cyprmodontidae 7 345 
I Cyprinodontifoitncs 8 649-650*: 
9 442 

Cypriiioidea 3 649 
Cypriiioiilei 3 648 
Cyprinus carpio 2 532; 3 649 
Cypripedium 9 378 
Cypm 1 561; 3 146 
Cypris larva 3 145, 566; 13 6U9 
Cyprontscus 5 S3 
Cypronisrus ovalis 5 33 
Cyprus 8 207 

Cypselurvi califomicus 2 101 
<.'yri/{(i 8 240 

Cvri'/M t at emi flora 8 240; 

7 260 

Cyrfodonfa hindi 18 404 
Cyrtoffraptus 6 259 
Cyrtolite 6 817 
Cyrtonyx ttionfezumar 2 205 
Cyrtoprltti notatus 6 405 
Cyrtnpia larva 5 108 
Cyriopleurites bicrenalus rone 
14 82 

Cvr/orbinur mundulns 6 408 
Cyst: balantidiasis 2 75 
Cystacanth 5 30 
Cystathionine I 317 
CyMric acid 3 650 
Cysteine 1 317-318; 2 45, 190. 
'3 650*. 11 233: 12 196 
amino acids 1 308-319 
(vstine 3 651 
plant metaboliBin JO 357 
Cystemc-xulfinic aad 3 650 
Cysumeyte 10 514 
Cystic disease 2 325 
Cystic duct 4 153: 6 13 
Cystic hyperplasia 2 325 
C^ysticcrooid 8 642 

tapeworm disease 19 898 
, Cyxticercosis 3 650; 13 394 
Cyclophyllidea 8 642 643 
Cysticercus cellulosae 
3 650 

nervous system disorders 

9 70 


Cysticercus S 642, 656; U 898 
Cystieereus booit 16 898 
Cystiwrcur cettulasat 8 660: 

18 394 

Cystine 2 199; 8 650-651*; 7 164 
amino adds 1 806-819 
histone 9 217 
plant metabolism 16 857 
I protamines 9 217 
Cystinuria 8 258 
Cyslisoma 6 586 
C^tiUs 8 651*; 14 220 
Cystooric 11 4SI 
Cystoid, rliombiferan 4 366 
Cystoidea 8 550, 651*: 4 865. 
367-368 

Uiploporita 8 ^1: 

4 209-210 

Rlumibifcra 8 G51; 11 550 
Cplolith 5 38 
Cystoscope 10 18 
Cytac 7 586 
Cytheracea 10 480 
Cytherella 10 412 
CythccelUdac 10 412 
Cythcridae 10 429 
(.ytidinediphofphate ^CDP) 

9 214 

Gytidine-S'-phosphate 2 59 
Cylidytic acid 9 209 
(iytism 10 332 

Cytoclieinixiry S 651-653; 0 458 
biochemical methods 
3 652 655 

cytology (molecular basis) 
3 654 

visualtring methods 

3 651-652 

Cytochiome 8 653: 4 601 
bacterial carbohydrate 
synthteis 2 55 
bacterial nitrite reductloti 
2 87 

biological oaldatiem 2 214; 

4 207 

cdl protoplast ormponent 
2 612 

enzyme 5 24 

insm physiology 7 122-1S8 
physiological action spectra 
10 20B 

porphyrin 10 520 
Cytochrome b, 10 186 
Cybicliromc / 10 186, 284 
Cytochromeoxidase 10 284 
CytocTine gland 5 48 
Cyic^my; Ciliophora 
3 120-1^ 

Cytogenetics: deoxyribonudelc 
add 4 66a 

Cyteg^nous gland 6 204 
Cyb^inesix 8 653-654 
cdl division 2 602 
Cytology 8 654 
cdl 2 567 
cdldividont60g 



IPO 


Cytotogy (moWrator bostt) 


Cytology--<Mmi. 

cell inclusions, noncyto- 
l^aimlc 2 60S 
cdl nudeiu 2 607 
cell oiy;anization 2 608 
cdl plastids 2 61! 
edi protoplast 2 612 
cdl itnKtures 2 614 
odl'iurface differentiation 
2 620 

oentrmome 2 642 
diromosomc S 106 
coacervation S 228 
cytoplasm S 657*659 
dfchroism (biological 
tissue) 4 108a 


Cytology*>cont. 

mdosli 8 209-211 
Cytology (molecular basis) 

S 654-657 

cellular elements 3 655 
cytochemistry 8 651 
methods 3 654 
Cytolysis 2 592 
Cytomi^alic inclusion diseue 
12 14 

Cytophaga 8 685-687 
Cvtophagaieae 8 687 
Cytopbotomciric methods 3 052 
Cytophysiology 6 458 
Cytoplasm 2 587, 642; 3 657- 
659* 


Cytoplasm— eont. 

cytt^lasmic matrix 3 659 
endoplaimtc miculum 
3 659 

ground substance 3 658 
microtomes 3 659 
plasma membrane 
3 658*659 

ribmiudcoproteiii (RNP) 
partides 3 559 
Cvtoplasmic inheritance 
3 659-C62* 

Cfjrti 3 482 

interaction wUli genes 
3 660-661 

maternal influence 8 171 


Cytoplasmic inheritance^coat 
plasmon 3 659-660 
Cytoplasmic male sterility: 
plant 2 329 

Cytoplasmic matrix 3 659 
Cytopyge II 67 
Cytosine 4 66 ; 9 209; 10 359 
11 115 

Cytospora 12 604 
Cytosporc kumei 14 74 
Cytospora leucostoma 12 604 
Gzapak'Dox solution 8 92 
Cze^ Forest 5 118 
Czochralski, J. 12 341 
Czochraiski method (crystal 
growth) 12 169. Ml* 





2.4 D 2.4-Dichloroplieiioxy- 
acetic add 

il 1 0H*>et method 10 008 
D laver 1 628 
1) niclwcl 9 95 
t)-Tib<Ke 8 582 
n ilidc valve 14 261 
D-T i(»ctioti (dcuterium-tri* 
tiuni leactioti) 5 592-594 
n lanomctCT 14 279-280 
Dace 4 1 
DoA^rla 6 400 
I).uhslc:iii 5 119 

Dante 1 1*; 7 16; 10 86; 14 347 
Da((Klnit4 259 
Itiinomyces IS 10 
Dariomvcculcs 6 427 
1310; 5 244 
/>(Krvrfium 3 187 
I},ul\lnnihus$ 2S5: It 88 
14 305 

DadvOv (rhrnerala 6 261; 

in 180. 14 305 
Dill 7 623 

.DiWY/ftifiimlidii 4 1*. 58. 360; 
6 16*1 

;Vnh/onieirflS255. 12 163 
D*m /vio/iMu (fHcus 6 476 
Daci\U){>oilitc 3 564 
D<{dy/o.tomii 6 313 
Daa}iiis3 564 
Dmtiv4 2l9 
D>jil/>vyli»n 3 477 

U*ns syiticin 7 453*454 
l)jhl,£. 12 303 

2 432. 6 107 
fh»rrUa 6 .186 
barn 1 140 
wttlc 2 564-568 
ilAiry machinery 4 1-3 
troam sep.’irators 4 2-3 
inilk|ia8teunzer4 2 
milking macliiiici 4 1-2 
Ualrv products ice specific en- 
ines as Butler; Cheese; Milk 
J>aiHv 2 432 
J'daixwi 5 183: 6 423 
^''Alembert, J. 8 194; 9 221 
'Alembert's paradox 4 3 
*> Alombcri’s principle 4 S 
Alembert's theorem S 341 
^inrrfcx number 8 336 
*^Aleinl)CTt’s wave equation 
4128 

*^ali. .Salvador I 552 
N. 6 26 

Torre. C. G. 10 $77 


DalHa pecUtraUs 6 437 
Daitin^eria 10 473 
OaUingeria drysdati 10 474 
Dallis grass 4 3 
Oalradian series 10 567 
Dalton. J. 11 144 
Dalton’s law 1 101; 4 3 

of additiw pressures 13 568 
atomic theory 3 47 
Dam 4 4-11 

allowable concrete stresses 
4 4-5 

arch dam 4 4 
concrete 4 4*6 
concrete tempeiaturc con- 
trol 4 5-6 

contraction joints 4 6 
divcisiun of river 4 8 
earth 4 G 

impervious rone 4 6 
pervicMis zones 4 7 
force.s acting on 4 4 
foundation trcattneiit 4 8 9 
giavity dam 4 4 
hollow 4 4 

inland waietways traijs]>or- 
ution 7 116 
outlet control gates 4 9 
pcnsuicks 4 10 11 
reservoir 11 487 
rewi voir outlet wo. 1 *• 4 9 
river (kvclopmciit areas 
11 583 

selection of site 4 8 I 

selection of type 4 8 ^ 

spillway 4 9 
spillway gates 4 9 
Damage risk criteria for noise 
9 126-127 

Damkohter number: gas dy- 
namics 6 57 
Damp ha/e 5 367 
Dain|)Ctl balance 2 73 
Damped <Mcillation icc Oscilla- 
tion. damped 

Damped wave: electromagnetic 
radiation 4 494 
Dampier Mountain 1 671 
Damping 4 11-13 

aneiasticity 1 400 
control systems 3 435 
coulomb 14 317 
critical 4 11-12 
damped oscillations 4 11*12 
distributed systems 4 12 
forced oscillation 5 437-438 
friction 14 317 


Dumping— roftl. 

harmonic oscillator 6 343 
hysteresis 4 12 
inherent 14 317 
instrument 7 153: 10 206 
magnetic 4 12-13; 14 317 
oscillating electrical cir- 
cuits 4 12 

ovmlamping4 11-12 
periodic motion 10 13 
Q 4 11-12 

reading of meters 4 12-13 
servomechanisms 3 435 
j ithock isolation 12 293 

j time constant IS 644 

I vibiatlon 11 316-318 

I viscous 4 12-13; 14 816-317 

I wave (capillary) 14 417 

: Damping constant 4 11 
I Damping-off 9 408 
Damsel bug 6 401 
DumselOy 9 275 
Damson plum 10 419 
Dana, J. D. 9 266 
Danait? 173 

Danatu plexippm 2 361; 7 460: 
8 427 

Danbuiite6128 
Dance fly 4 212 
Dandelion 2 432 
Dandiurf3 578; 14 602 
Danian stage 3 543 
D.mcll cell 4 470-471 
D^nsereau, P. 10 375 
Dante 1 552 

Dant/ig, C. B. 6 30; 7 523 
Danube River 5 120-121 
Dan^ reaction 14 7 
Dd^/mia 3 563. 4 406; 5 201; 

11511: 14 395 I 

Duphn:a magna S ISO ' 

Darainkite 9 103 
Daicy 4 13*; 10 74 
Darcy, Henri Philibert Gaspard 
4 13 

Dai'cy-Weisbach equation (pipe 
flow) 10 239-240 
Darcy's law 10 74; 12 453 
Dardanelles 8 207 
Dark adaptation 14 336 
bark current 4 IS 

corona discharge 3 486 
multiplier phototube 
10 196 

phototube 10 194 
Dark field examination 18 375 


Dark field Illumination 0 389- 
395 

Dark nebulae 7 221-222; 0 24 
Coal Sack 7 220 
interstellar matter 7 221- 

222 

Darkling beetle 3 270 
Darkroom equipment 10 165- 
166 

Darling River 1 671 
Darltngtonta 10 245 
D’Arsonval movement: am- 
meter 1 320 
galvaitometor 6 21 
Darsser Rise 9 250 
Darter 4 13 
Darvan 5 244 

Darwin, C. 1 423, 491. 647; 

3 474; 4 346, 569; S 97. 132, 

! 537. 6 430; 7 496; 8 356; 

; 9 265: 10 377. 378. 12 567; 
13 634 

Darwin. G. H. 3 508 
DarwtNeila australiensis 4 58 
Daiwinism 5 132 

geographic isolation 5 133 
reproductive iaedation 
5133 

Darwin's frog 12 10 
Darwin's tidal consfituents 
13 634-635 

Darwinula steoensoni 9 448; 
10429 

Durwinulidae 10 429 
Dar/ens condensation 3 374 
Das Gupta, K. 3 359 
Da.t J*/fantenretcA 10 877 
Dasdilidac 3 278 
Dascilloidea 8 278 
Dasheen 1 497; 4 13* 

Dashpot 6 241 

viscous-drag 12 202 
Dasya 11 554 
Dasyatis centroura 11 348 
Dasyatit sabina 11 331 
Dasydadaceae 1 237 
DasycUdates 3 81; 4 IS*; 

12 343, 345 

Dasyhelea obscura 6 390 
DtuylMon 3 190 
Dasymutilla occidentalu 6 581 
Duyonygidae 8 78 
Dasypodidae 1 534; 4 411 
Dasyptu novemcinctiu 1 534; 
11449 

Daiytldac 8 277 
Data cdlection 13 426 


102 


Data procMtlng Iwtoflior) 


Data amuBunicationa 1 197, 
»86; 4 IS-15* 
automation 1 676J-079 
codes for 4 15 
counting circuit 9 519 520 
data sets 4 14 
digital tomputcr 4 175*188 
facilities 4 14-15 
Input'output devices 4 14 
magnetic-tape systems 
4 10-17 

punched-ca^ systems 
4 15-10 

reproducers 4 15 
storage devicct IS 159 
switching circuit IS 544* 
949 

switching theory IS 957* 
359 

Data pnjccssing (weather) 

14 456 

Data toduction 4 17 
Date 4 17 

Dating metiiods 4 17 
Datollte 4 17-18 
Daucuj 14 305 
Daucus Carota 14 905 
Davidite 8 296d 
Davis, I.. 3 502 
Davis, R. 9 as 

Davis, W. M. 5 357 I 

Davis Strait I 524 i 

Davy, Sir Humphry 1 240; 2 95, 
99. 299; S 67; 7 543: B 1ft, 

10 530; U 3. 408; 13 104 
Davy Crockett (weapon) 

I 538*589 

Dawson, O. 10 232 | 

Dawu>niale5 4 IH*; 8 633 ; 

Day 4 18 

Day's multiplexing system | 

1 353 

DC see Direct current I 

DC restorer 3 159*154 . 

DCTL see ix>gic circuit 
DCU: herbicide 6 423 
DD mixture: fumigant 5 560 
D*D reactimi 5 592-594 
DDS 15 253 

DDT see Dichiorodiplienyl- 
trichloroctlianc 
DDTA IS 557-558 
DDVP: insectidde 7 141 
Dc Broglie, 1.. S 355; 4 18; 

7 503; 9 363 

De Bn^lie wavdength 4 18 
De Ferranti. S. Z. 4 462a 
De Haas, W. 7 598 
Dc Haas-Van Alphen effect 

2 93 

De la ValHe Poussin, C. J. 
9226 

De Morgan formulas: logic 
7 580 

De Nora H(2 clerirolysis 
process 8 72 

De Reaumur, Rcn^ 7 122a 


De Rodias, Beau 7 197; 9 450 
Deacon, G. E.R.9484 
Deacon. H. S 69 
Deacon process 8 72 
Dead reckoning 4 lS-21*; 9 12 
computing 4 19 
determination of position 
419 

direction measurement 
419 

directional gyro 4 21 
distance or speed measure 
4 21 

Doppler radar 9 16 
electronic systems 9 16 
gyrocompass 4 21 
j magnetic compass 4 20-21 

! marine navigation 8 129 

mechanical computer 4 19 
I parameters 4 18 

piloting 10 230 
{dotting 4 19 
in polar regions 10 443 
systems 4 21 

unoirtaintia. offset, and 
errors 4 1ft 

Dead reckoning computer 6 281 
Dead room (anecimic chamber) 

1 399 

Dead Sea 1 580; 7 387 
Deadly nightshade 2 160 
Deadweight (shifn) 12 268 
neafm-Hs 4 21-22V 6 35(»/i-357: 
9126 

Deaminase 2 16 
Dean. R. 11 2 m 
Dease Strait 9 166 
Deasphalting: petroleum proc- 
«sjngl0 71 
Death 4 22-24 

uutolysis4 23 j 

neaobiosis 4 23 
necrosis 4 29 i 

occurrence 4 23-24 
from poison 14 5 
somatic 4 22 23 
Death Valley 9 160 
Death watclt bceUc 8 277, 287 
Debaryomyces 14 602 
Debiernc, A. 1 55 
Debrii-avalancheO 167 
Debris- Call 7 398 
Debris-slide 7 397 
Debris transport (stream) 

13 173-174 

Debye, P. 3 353-W-l: 7 196. 413. 

599; 12 53. 494. 575 
Dd>ye characteristic tempera- 
ture 12 576-577 

Debye continuum theory 7 413* 
414 

Dcbye-Falkenhagen effect 4 487 
Dd>ye frec{uency 12 576 
Dcbye-Huckcl tho>ry 1 61; 

4 486; 12 494 

Debye screening disunce | 
16 385-386 | 


Debye temperature IS 549 
Debye thecH'y of specific heat 
12575-577*; 13576 
Debye unit 4 211 
Decaborane 2 290 
Decachlorotetrasilane 12 821 
Decagon 10 471 
D^hydroisoqulnoline 7 269 
Decahydronaphthalcnc 1 242; 
6534 

Dccalin 1 242; 7 278 
Decamethonium 10 436 
Decamethylcydopentasiloxanc 
12 324 

Decanmthyllctrasiloxane 12 324 
l^Mianc 1 249 
n-Decaiie 10 65 

Dccapoda (Crustacea) 1 568; 

3 53U 531. 53')-ril0: 4 24-34'; 
7 570 

alimentary system 4 26 
Anomuia 4 31 
ap{}Ciida|^ 4 24*26 
Drachyura 4 33 
Garidea 4 29 
circulatory system 4 26 
classification 4 28 
development 4 28 i 

excretion 4 28 
Macrura 4 29 
nervous system 4 26 
Penaeidea 4 28 
phylogeny 4 28 
rcpnKlucUve system 4 28 
n»piration 4 26-28 
sense organs 4 26 
StcnO|}odidc^ 29 
Dccapoda (MoUuKa) 2 645: 

4 31, 107-108; 13 30 
Decarboxylase 2 17 
l^xrarboxyUtion: add 2 476 

ethyl HoeloacetaU; 5 88 
Decay (organic) see Soil micro- 
biology 

Decay, radioactive see Radio- 
active decay 

Decay constant: radioactivity 
n 272-274 

Dccca (navigation systom) 4 34- 
36*: 9 15 

in aeromagneric surveys 
194 

Dectm 4 SB 
Dcccan plateau 1 580 
Decerebrate rigidity 10 527 
Dc^hAre. G. 4 483 
Decibel 4 35 

loudness 7 587 
relation to sone 12 505 
Deciduous forest 6 245 
Deciduous plants 4 35-36 
Dedduous teeth 18 674 
Dedmal oiuntcr 3 516 
Decimal number system 4 86; 

9 220-22I* 

Deddon making: automation 
1679 


Deck truss 14 121 
Declination (astronomy) 1 607 
Declination, magnetic 4 SB- 
6 144-146 

' DedJnation varJonieter 14 279 

I 280 

I Declinometer 4 36*; 6 149 
I Dedomycin45S 
: Decoder 7 100 
I D4collenient 5 368 
Decolorizing agent 5 559 
Deculori/lng atrbons 1 56 
Decometer 4 35 
Decomposer organism 2 215; 

4 390 

Decomposition (organic) «« 
Soil microbiology 
Decomposition {>otcntial 4 37*, 
.9456 

electrolytic conductance 

4 37 

Derompression: space flight 
12 5405 

Dcconijirrasion illness 1 696: 

2 390; 4 87* 
skindiving 12 871 
Decontamination (radioactive 
contaminants) 4 37-38 
air 4 38 
methods 4 37 
{M’lymiid 4 38 
water 4 38 

Decorator crab 4 34 ^ 

Decoui>ling filters 268 
Dcneineiit. logarithmic I 400. 
4 11 

Dcctia 4 3«-39': 9 20 
Deciibi tus 4 23 
l)ecyltticlihM<>sn.ine 12 .123 
Dedckiiid. J. W. R. 9 225; 
11371 

Dcdekiiid, R. 7 409 
Dedckiiid cut 7 411 
real variable 11 971 
Dedckind ideal theory 11 579 
Deductive theory? 561-582 
DeeiJ, (Mean see Siibiiiaiinc 
to|M)graphy 

Deep drawing 12 251-252 
Deefvetch plate 10 602, 616 
Deep-focus earthquakei 12 150 
Derp scatici ing Uyci 12 605 50( 
Deep-sea days 7 29 
Ifoep-sea corals 12 78 
Deep-sea fauna 4 39-42 
batbypelagic 4 99-40 
benthic 4 40-41 
bioluminescence 4 40 
collecting marine 
organisms 8 102 - 102 d 
Echinodermata 4 41; 

5 863-364 
nekton 4 40 

Romanche Trench 4 364 
sound scatters 12 60 h' 60 c 
looplankton 4 89 
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« Door « 216; W 216- 
225 

s(diiDcnts on 6 135*197 

Pffpspa photography 14 194- 
106 

Ueep-sea lesearch: Atlantic 
Ocean 1 622 
bathyscaph 2 109 
expeditions 4 99 
Deep soundings 4 978-979: 

13 216 

Deep stereo camera 14 195 

Dnf|> sea trenches 12 149 
lauU occurrence 12 149 
submarine topography 
13 2^-229 

tectonic seismic structure 
12149 

Deep sea waste disposal 
a 111 

[Vt'p well pump 2 633 
VrtT I 567, 4 42*: 8 597; 14 136 
tnoiiM.' 1 568 
intMk I 568; 12 m 
DttrinlS 189 
DnT fl) 4 212. 5 362 
Difillv lover 14 135 
Pit t ]>ai klan Sla^ 4 87 
II. 9 250, 266 

Dolcc.iDon 4 42 

oiidv rhythm 2 273 
i.itlurucs 2 552 
r<.l..n9 292 
(onsti|>.ition 3 415 
«-»lid state: clicinistry 
12 17‘l IHO 

fHCctt’. in suIkU sec Crystal dc* 

fOLtS 

Ill'll list- DiKuiiiontatiun Ccnler 
■DIK ) 7 512/; 

Di‘(i«uh(\ sMDploins ill ptants 
H» 285 

Definite «iin|>osuion. law of 
4 12-13 

Deriiiitc inU'gral 2 402 
I><llrfgiaii<m6 56 

toinbuslioii wave 6 56 
explosion and exposive 
5148 

Dellectiiig tool 9 294-295 
Dellet lion: beam 7 567 
Oefleetlon (actor: cathode-ray 
lube 2 556 

IVneuioiw, struettiral 19 203 
Def lore u I a tion : sedi men ta Don 
(geology) 12 157 
ih'folwni 4 43 

l>cFui«t.lec4 454,5I9. 524 
iJcforination: metal 8 267-269 
stniciures IS 203 
ire iiho Strain 

IhifoTmation enoRi: gcometri* 
optics 9 567 
fb‘g.uissing 4 43-44 
^IcRcner, Otto 4 44 

^^'Scncracy (quantum states) 

11 177 


Degenerate central quadric 
11 195 

Degenerate elliptic functions 

4 563 

Degenerate Fermi distribution 

5 216 

Degenerate perturbation the- 
ory 10 40-41 

Dcgcneracivc feedback 5 198 
amplifier 1 347 

Degenerative voltage regulator 
14 362 

Degeneria viliensis 4 44 
Dt^neriau'ae 4 44 
DegletNoor4 17 
Deglutition 4 166 
Degradation of energy 5 10 
Degnis grease 14 144 
Degree 8 188 
Dt'gtee-day 4 44-43 
Degree of freedom (mechanics) 

1 387:2 224:4 44 
constraint 3 415 
kinematics 7 347 
plasma physics 10 395 
vibration 14 311-313 
Degiee of |H>iyiiieri/alioii 
10479 

Degices of frost 5 540 
Dehumidification 3 317; 6 516 
adsorption 6 516 
tomfort control 3 317 
humidificitUm 6 514 515 
hiiiiiUlisi.it 6 515 
tee 4ibo Drying 
Dohiimidifiei 4 45 16 
oomjncssion ty])c 4 46 
rfxdiiig type 4 46 
MirlH'iit iviH* 4 45 
Dehydration: clay minerals 
3163. 166-167 
definition 4 282 
dehiiinidiBer 4 45-46 
halloysitc 6 322-323 
illitc 7 22 
kdolinilc? 331 
montinoTtlluiiite 8 588 
petroleum pro^ssing 10 70 
ire al%o Diving: food en- 
gineering; Lyopliili/a- 
lion 

Dehydration catalyst 2 549 
Dehydroascorbic acid 1 575 
Dehydrochlorination (epoxida- 
tion; 5 43 

7-l>chydrocholestcrol 14 343 
ll-nchydrocortiONamne I 73; 
648S'484 

Deliytiioepiandrostei one 
1 398a; 13 526 
Dehydrogenase 2 16; 4 ^7 
Dchydrt^nalion 4 46-47 
alkane 1 250-251 
petroleum processing 10 69 
tlicrmodynamics 4 47 
types 4 46 

JM also Hydrogenation; 


Dehydrogenation— eont. 

Reforming (petroleum 
reDning) 

Dehydmhalc^enation: diene 
syntlicsi8 4 117 
5 Deliydroquinic add 1315 
S-Dehydrosliiklmic acid 1 915 
Deichmann, E. 6 465 
Deitnos 8 152-153 
DcinoUierioidea 10 636 
Deioni/ation of water 7 255-257 
Del operator 2 419 
Del square 7 403 
Dclabornc pi ism tre Dove 
prism 

deUtaillc, N. U 3 412 
Delaware Bay 9 150 
Delaware River 9 HR; 13 320 
Delay line 4 47-48 

characteristic impedancs 
4 47 

pulse-forming networks 
1194 

reriertloti 4 47 
storage devices 13 159 
time delay 4 47 
velocity of proi>agation 
447 

\re also '\ line del.iy cir 
cuits 

Delayed alleigic reaction 1 473 
Dclayitl roking 3 272 
Delaywl hyjHMsensItivity 6 591 
Delayed iieutioii 9 85-86 
Deihruck scattering 11 150 
Delcpine icMCtion 6 435 
Delgado, J. M. R. 8 605 
Deliquescence 4 48 
desiccant 4 77 
drying 4 289 
Delnav: insecticide 7 141 
Delocrinus 4 366 
Dclphinidac4 262 

1 247: 10 440 
DclphinusS 412-414 
Delta 4 48-51*; 10259 
Alaska 9 158 
in arid regions 12 305 
of Asia 1 580 
characteristics 4 48 
oxistal Undfornu 
3 2425-243 
flood plains 5 310 
forniation 4 48 
pattorii of deposition 4 50 
sand deltas 12 St^ 
sediments 4 50-51 
tidal stream effect 9 251 
Delta cell 9 531 
Ddta connection 1 277 
Delta Max 8 28 
Delta rays 1 267 

Delta rhythms: elcctroencr^- 
Biography 4 478 
Delta section 9 75 
dcita-Sultone 5 564 


Delta wing: Sight IS S09 
Delta-Y transfonnationi 
14 598-599 

Deltaic sediments 4 50-51 
Deltathcridioidea 7 144 
Deltutherium 9597 
Delthyrium 11 61 
Ocltidium II 61 
Delusion 4 51*: 12177 

Huntii^ton’s chorea 0 580 
paranoid state 9 559 
paresis, general 9 564 
types 4 51 

Demagnetization I 70; S 572'’ 
574:452* 

Demagnertring fields 8 52 
Demand, electrical 4 426 
Demantoid 6 40 
t>emaTi;ay. E.5I23; 1220 
Dematiaccac 4 52-59*; 5 562; 
8567 

Dematol>hora necattix 1 495 
DemcIO 507; 12572 
Dementia praccox set Schlso- 
phrenta 

Demerol 3 76: 9 4: II 113 
Dciiicrsal s)x:cies 8 113 
6'OcitteUiyl tetracycline 18 528 
DciiiYtliylchloi tell acycline 

•1 53-54 

clinical use 4 54 
cxnnparison with tetracy- 
dints 4 53 

iiulustrial pniduction 4 59 
structure 4 53 
Dciuctun 7 141 
Dcmineraliration of water 
7 241 

Drmocritu* I 422 
t>etnodfx cants 14 1 15 
Demodex foUiculorum 14 US 
Demodicldae 14 115 
Demodulation 8 318 
l>tiuodiiIator454; 13 428 
see also Detector 
DcMoivie-Laptaw theorem 
4 257 

DeMoIvre's formula 4 317 
Demolition, underwater 
14 192-193 

Demolition bomb 1 536 
Demolition materials 1 540 
Demon Star 10 30 
Demos|>ongia 10 519 
Demoapongiac 4 54-5?: 10 SlSi 
519: IS 10 

Ceractinomorpha 2 647; 

4 54; 10513 

Dendroceratida 4 57-58 
Dictyoccratida 4 1085-109 
Halichondrlda f 819 
Haplosderldai38S-3M 
Poecihndcrida 10 430 
skeleton 4 56*57 
Tetractiiioiiioi|iba 4 55; 
10618 
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Demulcent 4 220 
DemfcUiMtion 9 68 
Denatured alcohol 5 89 
Dendraster 9 516 
DendriUa cactus i 58 
Dendrite 6 54*294; 9 5S; 

11 400 

Dendritic drainage II 581-585 
Dendritic microsegregation 
8 293 

Defidrobates auratus 10 638 
Oendrobium crutnefuilurn 
10 337 

Dendrobranchia 1 481; 3 255 
Dendrobranchiatc gill 4 26 
Dendroealamus gigantcus 2 80 
DendKicrraUdu 2 647; 4 56. 57. 
58*; 10513 

Dendroihirutacea 4 58*. 360 
Dendmchirotida 4 58*. 360; 

6 465 

Dendrochronology 4 58-60*; 
11295 

basis of dating 4 59 
technique of dating 4 59-60 
Dendroroelum infernale 10 489 
Dendroailaptidae 9 589 
Dendrocrinm 7 49 
Dcndroiygna uutumnalis 4 290 
DendrocygTta bicolor 4 290 
Dendrocygnitue 4 290 
Dertdrohyrax 8 598 
Dendraica coronata 14 8B4 
J}endroica petechia 14 384 
Uendroidea 6 258 250 
Dendrology 4 60-62 
daisihcation 4 61-62 
disti ibution 4 62 
identification 4 62 
Dendronephthya I 226 
Dendrophoma obscurans IS 172 
Dendrophyilid corals 12 78 
Dendroxtoma 12 346 
Dendya 3 158 
Dcncb 3 647; IS 41. 302 
Denebula 7 455 

Dengue fever I 424, 499; 4 62*. 
218 

mosquito 8 599 
Denttrificalion 9111 
Denjoy's integral 7 169 
Dennis, W.9438 
DrNura chlorine cell S 71 
Densitometer 10 164-165: 

12 579 
Density 4 62 

earth 4 325 
hydraulics 8 530 
igneous rocks? 18 
ionosphere 7 255 
optical see Optical density 
specific gravity 12 574 
Density balance 2 74 
Density current see Turbiditv 
current 

Density function (sutistia) 
1887 


Density matrix 7 352; 18 65-66 
transformation tlicory 
1423 

Dmslty measurement 4 52-63 
gamma-ray 4 63 
hydrometer 6 562-563 
liquids 4 63 
pycnometer 4 63 
solids and gases 4 62 
Westphai balance 4 63 
Dent ront 3 481 
Dental amalgam 12 331 
Dental caries IS 676 
Dental ermsonant 10 121 
Dental formula 4 65-66 
Dentaliidac 12 51 
Deittalium pretiosum IS 676 
Dentin 13 673 
Dentistry 4 63-65 
research 4 65 
restorative 4 64 
specialization 464 
Dentition 4 65-66*. 68 ; IS 20, 
673-674 
acrodont 4 65 
Allotlicii .1 1 257 
Carnivtira 2 522 
dental formula 4 65-66 
digestive system 4 165 
dlphyodont 4 65; 13 673 
Fiitliciia 5 125 
hcterodont4 65; 13 673 
homodotit 4 65 
leimir 4 67 
Mctathcria 8 305 
munophyrxlunl 4 65 
plcuruduiit 4 65 
|)olyphyodont 4 C5; 13 673 
lliccodunl 4 65 

Drntosilveolar abscesses 13 676 
Deodar cedar 2 579 
Deoxidizer 2 398 
Deoxyadenminetriphosphatc 
9213 

Deoxycholic acid 2 185 
I)euxycoitir«Mteroiic 1 77 78; 

6 4H3-484 

11-Deoxycortisol 1 73 
Deoxycytidinetripliosphatc 
9213 

Deoxyguanosinetriphosphate 
9 213 

Deoxynucteotidc 9 218 
Deoxyribonucleic acid (DNA) 
2 19, 4 66 - 66 b; 8 35Ga. 404; 
9 215; 11 47; 14 18. 306,328, 
328d, 330-331 
.iiiimal virus 1 423 
bacteria, lyrogcnic 2 9 
bacterial cell chemistry 
2 12 

bacterial traiuformation 
2 20: 14 21 
bacteriophage 2 9 
bimyiithesis 9 213-214 
celt nucleus 2 608 
ciiromosome 3 106-113 


Deoxyribonucleic add—cemt. 
coliphage 3 288 
constitution 4 66 - 66 a 
cytoplasmic inheritance 
3 660 


dichroisin (biological 
tissue) 4 108a 
effect of light 10 208 
function 4 66a-GG5 
gene 6 104 
gene action 6 107 
gene mutation 8 672 
generative nudeus 5 331 
get^tic role 4 66-665 
metabolic disorders 8 258 
nuclear radiation (biology) 
919B 

nucleic acid 9 208, 2J2-213 
orcurieiio: 4 66 
pneumococcus 10 427 
rccomhinalioii, genetic 
11 380 

s|}eiiu nucleus 12 602 
slructuie 9 212-213 
vims 14 328d-330 
Deoxyriboiiuclcupioteins 
9 215-216 

OeoxyrilMise 8 258, 5H3 
D-Dtioxyrihosc 2 451 
2-1)eoxy-D-riboM: 4 66 
2 Deoxy<>ticptaitum‘ 7 329 
Do|)cndent trials: probability 
10 628 

Dephinudon dwidum 2 COl 
Dcplilogisticaled air 9 471 
Dcphlogisticated inuiiatic acid 
3 67 


Dcpolyiiieri/atioii 4^1665 
Dcpiussion (einoliun) 4 583 
Dcpiesvion (physical jp.*og- 
rnpiiy): barrier-formed 


7 387 


glacially formed 7 387 
Rift valley II 570 
tectonic see Tectonic pat- 
terns 

volcanic 14 350 
see atso Basin 

Depression raiigefindeis 11 340 
Depside: tannin IS 391 
iK'pth bomb 1 542a 
Depth chaige I 4845 
Depth measurement (ocean) 

13 216 

echo sounder 4 378-379*; 
13 216 

tbermometric 12 116 
wire line 18 216 
DerUesia 12 343 
Derivative 2 401; 4 125-152 
Dermacentor 1 560; IS 631 
Dermeuentor andersoni 7 299; 


H 135, 631 

Dermacentor parumapertus 

IS 14 


Dermacentor vuriabifis 1 496: 
7 299: 13 14 


Dermacentroxenus 18 14 
Dermal papilla 0 317-818 

Dermanyssus gaUtnte 8 253. Sig 
Dermaptera 4 666 *, 355 ; 7 
! Dermasterias 4 365 
; DermatemydidaeS 22 
! Dermatina II 67 
Dermatitis 2 245, 552; 4 54 . 57 . 
66 

contact 4 666-67 
seborrheic 4 67 
stasis 4 67 

vitamin Be defidency 
14 341 

/>errnato 6 ia hominis 4 gio- 
8 680 

Dermatocarpaceac II 110 
Dciinatocarpon aquaticuin 
11 110 

Defmatoglyphics 5 36; 7 177- 
178 

Dermatomes 12 501 
Dermatomyosilis 7 623; 8 658 
Dennarophytosis 4 67*: 6 274 
14 628 

Deimatoscs 4 54 
Dermesle's lardarius 3 287 
Dermestidae 3 277 
Dermestoidea 3 277 
Deiiius 7 171 
Dermiiiuii 4 533 
Derraof liclyidac 3 22 
J)crmochclysS22 ^ 

Dei mold cyst 11 480 
Deiinoptoia 4 67*; 8 82 
I)erino|iLcia fossils 4 67 68 
Oero 9 313 

Derftrerax agreste 12 383 
Derochetlwarts typicus 8 685 
Dcrodontidae 3 277 
Deiiick 3 418; 4 68 ; 6 462 
oil-well 9 300-303 
Derris 4 08*: 7 142 
Deirit elliptua 4 68, 7 142; 

11 108 

Derris malactensis 7 142 
Derris rout 4 68 
Derwent River 1 671, 672 
Desalting 10 70 
Dcsai'gucs, G. 5 34; 1 1 3 
Descartes, R. 1 367; 8 175 
Descartes' rule 5 47 
Des(x*mct's membrane 5 162-171 
Descending node: orbital mo 
cion 9 372*; 10 266 
Descriptive geometry 4 68-74 
angle between tines 4 72 
direct method 4 69-71 
geometrical elements of 
strucUiics 4 71-72 
intersection and develop- 
ment of surfaces 4 72 
orthographic view 4 69-70 
parallel lines 4 71-72 
perpendicular lines 4 72 
perspective view 4 69 
|»ojection method 4 68-69 



[jcscripHve geomctry-<»n<. 
lading 4 71 
reference plane* 4 70-71 
iop<Jgrap*»»c»* problems 
4 73-74 

mie length of line 4 71 
also Engineering 
graphics 

Ikscado River 14 599 j 

ptjeiisiti-sahon 1 395 
IK-scit 1 1-87-588: 4 75-74, 342: 
1028 27; 12530 
Caliche 2 416 
lines 4 292a 
l.ibyan 4 327 

iiatuial mtraiGS 9 102-103; 

12407-408 
niter dqiostu 9 102 
North America 9 160 
o,isis 9 258 
Sonora 9 160 
i\iml rut rents from 
12 548 

t><vtlt I'lOSlOll ICMlUU'S 

4 ; 1 77 

iiosion cyde 4 74-75 
eiosioii.ll agents 4 74 
}tiiiMogia|ihic f(-dtuic'S 
4 75 77 

IhM II tl.il 4 75 76 
lieseri l<omaiion«5 191 
Desert homed latk 12 30H 
DiM'it p.irk r.it II 345 
IH-M rt iMvenieiit 4 76 
Ihsrii MiiU 12 435 
\.iEiiibh 4 75 

Descit vcgetaliuii: distribution 
U 'IMtl 
saBC- 1 587 
vix.iiil 1 5B7 
uormwond I 587 
l)'*M‘itir soils (disitibution) 

12 1-12-445 

l>* .it-aiil 4 18. 77*. 28«». 

6 2M ’d"; 
food 5 576 

Dcsicratmii breedas 2 326 
l)mu(or6l%3 

Design: completely randomi/4Ml 
5144 

csperiinental see Experi- 
mental design 
incomplete block 5 145 
latiii square S 144 
product 10 639. 642 
uiidomircd complete block 
3144 

^plit-plut 6 145 
Design dtsplacenmiu (ships) 

12 268 

layout 4 611 

*^ign standards 4 77-79 

American Standards As- 
sociation 4 79 
engineering societies 4 78 
government 4 78 
manufacturers* 4 79 


Design standards—cont. 
produoion methods 
10 642-64S 

trade assodatiom 4 78 
Underwriters* laboratory 
479 

work standardization 
14 557-558 

Design-test pruceu 19 879 
Dcsmacyte 4 56: 10 514 | 

Desmaretta 8 169 i 

Desmatodon II 484 
Desmaiolugus 7 383 
Desinatosuthus IS 544 
Desmia juneralis 7 468, 472 
Desmid 3 401 
isthmus 3 401 
sinus S 401 
Desmidiaccae 3 401 
Dcsmodiore 10 499 
Desmodonta96l4 
Dcsiitodoruidca 4 79 
Uesniodus 2 109 
7>esmogniit/}tis quadramai ula- 
tus 127 

; Desmokontae 11 132 
^ i)e\mophyUutn dianlhus 12 77 
l>csmoscolccidae 4 79 
Dcsiuoscolecoidca 4 79 
Desmosoiuc 2 588, 622 
Drsmostylia 4 79-80 
I Desmoslylidac 4 80 
Driiriostviui 4 80 
I Disnuyn s. 1 . 11 183 
I Di'soihcr 13 185 
Desorption 1 81 
Dcsoi’s laiva 11 559 
ll-Desoxyuutisol 1 3085 
Dessert maniifui ttirc 5 420 
' Desiriau, G. 4 482 
Dcstiiau elicct 4 482 
Drstioycr 12 264-265 
Dcstioycr escort 12 265 
l>cstioycr icndei 12267 
Destructive distillation 4 80*: 

11 117-118 
acetic acid 1 30 
charcoal 3 iO 

coal chemicals 3 256 
coal gasificition 3 236-237 
coke 5 272 
wood 14 530-531 
Destructive interference 7 183- 
187 

Desulfovibrio 8 129; 10 64; 

12 465; 13 1,2 

Desulfovibrio arstuarii 2 253 
Oesulfovibrio desulfurieetts 
2 37; 18 2 

Desulfurization 10 70 
Detail drawings 4 611 
Detailed balancing, theory of 
1255 

Detector 4 80-61 

amplitude-modulation 
1 357-363 

detection fiddlty 4 81 


Dctecior~ei>Rt. 

frequency-modulation see 
Frequency-modulation 
detector 

infrared we Infrared 
tector 

microwave 8 414 
neutron 9 85 
nuiiliiie:ii deviics 4 81 
particle »ee Particle de- 
tector 

phase-modulation 10 109 
sdntillation see Scintilla- 
tion counter 

Detergent 4 HI; 12 333-395* 
emulsifying agent 4 586 
nonionic 10 470 
petrochemical 10 46 
I phasphate 10 136 

surface-active agent IS 321- 
322 

textile chemistry IS 538 
Detergent oils? 604 
Determinant 4 81 -84 
Determinate dcavage 2 604; | 
3168 

Deteiminatc errors: analytical 
chemistry 1 394 
Dcrcrmination: analytical 
diemistry 1 393 
Determinism 2 571 
l>elo 7 283 

Drionating fuse 2 255 
Dcton.ition: blasting 2 255 
combustion knock 3 308 
combustion wave 6 56 
cx|)lo$ion and explosive 
5 148 

fuel -an ialio2477 
nuclear see Nuclear explo- 
sion 

wave motion in fluids 
14 430 

Dctonatoi 4 84*: 5 152 

see also Primer (explosive) 
bcuterannmaly 3 300 
Deuleranopia 3 300 
Deuteric alteration (minerals) 
8 444 

Deuterium 4 84-85 

cryogenii pro|>criies 9 572 
hydrogen Isotope 6 544 
isotope se|>aration 7 295 
luw-tcmperatuic distilla- 
tion 9 571 

nudear fusion 5 591 -595 
nuclear reactions 9 198- 
201 

as tracers 14 8 
see also Hydrogen; 

Tritium 

Dculcrium-deuteritim reaction 
5 592-594 

Deuterium oxide see Heavy 
water 

Deuterium-tritium reaction 
5 592-594 


Deuteron 9 4^; 4 85: 12 57 
nuclear reaettom 9 199 
nudear spectra 9 2025 
Deuterophlebiidae 4 212 
Deuterostoroia 1 419; 4 85* 
Deutomeiite 5 100 
Deutoplasm 9 458 
DeveloperZUllO 
Devclopme at, flower 5 328 
Dcvciiiali/ation 14 305 
Deville, H. Sainte-Claire 12 112 
DeviPs walking stick 14 362 
Devitrification 6 208 
Devon Island 1 523 
Devonidn 2 299; 4 85-90*: 

6 136, 142; IS 169 
animai 11149 521 
climate 4 90 
divisions 4 86 
European 4 87 
North American 4 87 
physical history 4 89 
plant life 9 504 

DeVries, H. 7 594; 10 210; 

11292,294 
Dew 4 90 

DEW line radar staUons 9 166 
Dew point 4 90*; 6 516 
Dew-point elements 6 573 
Dew-point indicator 8 534 
Dew-point temjieraturc 11 83 
Dewar, Sir James 4 91 
Dewar flask 4 90-91 
Dcwateiing, clectroosmotic 
4 526 

Dewaxing (petroleum) 4 91*; 
14 444-445 

rentrifugation 10 67-66 
Dewberries 5 548-549 
Dexatninidae 6 37 
Dexigraph 10 144 
I>cxtran 4 91 -92 
gum 6 298 

Ijictobadllaccae 7 382 
mechanism 4 92 
production process 4 92 
Dcxtransucrasc 4 92 
Dextrin I 365; 2 19, 461; 4 91- 
93*: 5 no. 8 82: IS 52 
mucilage 8 621-622 
starch IS 52 

alpha-Dextrin-iodine com- 
pound 9 158 

Dextro form: definition IS 126 
Dextrpeardia 2 515 
Dextrose I 575: 5 410: 19 52 
see alw Glucose 

Dczincilication 9 470, 489; 8 I^S 
Dharwar system 10 567 
d’Herelle, F. 7 122a 
Di* blood group 2 269 
Di - (p-chlorophcnyl) 
methylcarbinol 0 510 
Dt-imucron 9 207 
Di-$yston7141 
Diabase 4 99*; 7 16; 10 00 



10* DlobMM 

Ditbetes 1 266; 4 93, 285; 7 840; 
• 535 

lutiUn 7 163-164 
Bueturtn 12 1 

Dlabeiet luiptdui 4 fKI: 16 251. 
252 

Dlabeiea mdlltut 1 404; S 192- 
802; 6262; 9534 
Dli^Iutic Mnicture 8 2965 
DUbrotica undecimpunctata 
A<mrardiS287;9 605 
DiacetcMu alcohol 1 34; 7 389 
1,2-5.6-Diaoeumc D-glnco- 
furanote 6 561 

Oiaoetone gukMimic acid 1 575 
Diaeetone lorboce 1 575 
iMaeodon 7 143 
DhdecttsSSXS 
Dladcctomorpha 8 515 
Dmdema 4 93 

Dladematacea 4 95*. S60. 372a' 
3725. 376: 5 97; 11 106 
Diadcmatoida 4 93. 360 
Echlnothurloidi 4 360. 376 
Pygasteroida 4 360 
Dladematidae 4 93 I 

Diadcmatoida 4 93*. 360, 372a 
Diodhphonu 8 13 
Diadumene 1 52-54 
Dtadumcn# ludate 1 52'54 
Dittdumenidae 1 52-54 
Dligenesii 4 95-1^ 

authigcnic processea in 
1674 

carbonatei 4 95 
chert 3 57 
coalS22B 

glauconite fmmatimi 6 212 
lithosphere, geochemistry 
of 7 552 
sandstones 4 94 
sedimentation (geology) 

12 140 

shales 4 94 i 

stages of 4 94 
Diagnostic agenu 2 219 
Diagonal matrix 8 133 
Diakinesis 8 210 | 

Dialeurodes eilri 6 473 l 

DUUtter granuloforntAM 2 71 
DUIuterpneumosinUstlX j 
Dialkylanine 9 401 
Dlalkylaninic add 9 401 
Dialkylarsinoui add 9 401 
DIalkylarsinoxide 9 401 
13’Djalkylifflidazotium 7 32 
Dialkylmercury compounds 
t40S 

Dialkyljdmphlne 9 404 
Dialkyipbosphinic add 9 404 
Dlalkylphotphinous add 9 404 
DIalkylphosphinotu chloride 
9404 

Diallage (mineral) 1 667 
Dtallyl carbonate 10 468 
Dinllyl phenyl phospbonate 

16468 


Diallyl pbthalate 16468 
Diall^ lucdnate 10 468 
Dialuric add 6 333 
Dialysis 4 95-96 

Donnan equilibrium 4 263 
ion-permeabk membrane 
7 255-257 

protein Isolation 11 36 
saline water redamation 
12 IS 

Diamagnetic Faraday effea 
5182 

Diamagnetic materials 16 25 
Diamagnetic susceptibility 
18 331-552 

Diamagnetism 4 96-97; 9 I90a; 
IS 296-2965 
Bohr-^n Leeuwen 
theorem 497 
bound electrons 4 97 
diamagnetic susceptibility 
1S3SI-SS2 
Fi%e electrons 4 97 
ionic cryitals 4 97 | 

Landau theory 4 97 
Langevin tiieory 4 96*97 
magnetochemistiy 8 53-54 
Meissner effect 8 211 
molecules 4 97 
plasma physio 10 388 
superconductors IS 296a 
Diamantina River 1 671 
Diamantu montanus 12 345 
Diameter 4 97 
Diamine orange D 4 302 
alpha, gamma-Diamino butyric 
add 10483 

S.9'Diamino-7'etboxyacridinc 
151 j 

S.6-Diamino-10-nMsthylacr{- 
dinium chloride 1 51 
Diamino triarylmethane dye 
4 502 

o.o'-Diaminobiplieiiyls 2 449 
4,4'-Dtaminodiphenyliullbne 
15 255 

Diaminopimelic acid 1 316: 

2 12; 1 638; 12 67 
L-Diaminopimeltc acid i 317 , 
meso-Diaminopimelic add j 
1 317 j 

2.4-Diarain(q>yrtmidine 11 114 
4,4'-Diaminosulfone7 314 
Diamond 3 462; 4 97-101 
abrasive 1 10 
carbon 2 462 
deaving 4 100 
crystal structure 3 600*; 
498 

cutting 4 100 

drill core 8 47^ 

gem 6 98 

history 4 99 

industrial 4 101 

inspection 4 100 

in meteorites 8 812 i 


Diamond— cent. 
oocunenoe498 
physical properties 4 97 
polishing 4 100 
recovery 4 99-100 
uwing 4 100 

separation of concentrates 
499-100 

synthesis 6 447-448 
synthetic 4 101 
thermal conductivity 8 391 
weight 4 100 
Diamond alkali cells 8 70 
Diamond'badt mrrapin 3 23; 
13502 

Diamond drilling 2 295-296 
core 3 479 
rock 3 418 

Diamond H«id Volcano 14 350 
Diamond pyramid hardness 
number (DPH) IS 314 
Diamond saw IS 152 
Dtanemaoeae 8 641 
Dianthus harbatus 14 305 
Diapause? 123 
DiapedesisS 141-144 
Diaphanocephalidae IS 193 
Diapheromtra Jemorata 9 416; 
14382 

Diaphorase 4 207 
Diaphragm 1 3; 14 314 
Diaphragm cell: alkali-chlorine 
processes 4 465 
chlorine 3 69 

Diaphragm-element pressure 
gage 10 562 

Diaphragm flow timers 5 318 
Diaphragmatic hernia 6 425 
Diaphtorcsis (metamurphUm) 

8 303 

Diaphysis 12 365 
Diapiric structures 4 101-102 
Diapophysis 12 555 
Diaporthe phaseohrum var. 

cau/ivora 12 535 
Diaprildae 6 574 
Diaptomus 2 3^: 11 66 ; IS 394; 
14 395 

Diarrhea 4 102*. 219; 7 122a 
amebic see Amebiasis 
infant 7 93; 14 327 
Dianhrosts 7 315: 12 552 
Diarylmercury tkrivatives 9 403 
Diarylphosphinous chlorides 
9405 

Diasonc 18 255 
Diaspore 1 297 
bauxite 2 113 
day 8161 

Diaspore (population dispersal) 
10 498 

Diastase 1 366; 2 461 
Diastem 4 102 

DiasterecHsomer 4 102*; 11 196 
Diastereomer 4 102; II 198 
DiaitolcSlSS 


Dlastrophlsm 4 lQI-103 
effect on ledlmenutlon 
12142 

see also Orogeny 
Diathermy 4 541-542; 18 595 
Diatom 4 103-104 
in Blade Sea 2 251 
In boreal regltmi 8 128 

Chrysopbyu 3 117. 119 
microfouil 3 356 
in pelagic sedimenu 8 135 . 
136 

see aUo Dlatonuceoui earth 
Diatom ooze 4 104; 8 135-136*- 
12 140 

Diatomaoeous earth 4 lOS. 104*; 

: 6 374:12 139 
Diatomaceous earth fQters 
14408 

Diatomic molecule 6 547-556 
Diatomite 4 104; 8 356c: 12 J39 
abrasive 1 10 
opal in 9 332 
Diatonic scale 12 48 
Diatryma 4 104 
Dittlryma steini 4 104 
Diatrymtdae4 104 
Diatrymiformes 1 694; 4 104* 
Diazine4104-!05*:11U3 
Diazinon 7 141 
Diaro 10 160 
Dtazo compound 4 105 
Diazo dye 4 300 
Diazo oxides 4 106 
Diaro print 10 146 
p'Dlambcnzenesulfonate IS 245 
].2'Diazole]702 
1.8'Diazt>lel702:7 31 
Diazomethanc 2 465; 4 105: 

5 73 

Dlazonium salt 4 105 
Dlarotizatioo 4 105-107 
benzidine 2 165 
coupling reactions 4 106 
preparation of diazonium 
salts 4 105-106 
reduction and displace- 
ment reactions 4 106107 
Diazotized p-nitroaniline 4 361 
Dibamtdae IS 24 
Dibasic add 1 40 
Dibenzalaccume 3 374 
1.2.S.4-Dibenzanthracene 9 325 
1.25,6'Dibcnzanthracene 9 325 
Dibenzenechromium (II) 9 404 
Dibenzopyrrole 2 449-430 
Dibenzoyl peroxide 10 29 

meso-Dibenzylamino-sucdnlc 

add 2 246 

Dibenzyldichlorosilane 12 323 
Diborane2290;65S2 
DibothrioeepheiiU 2 059 
DibothriaeepfuUus htus 3 644: 

11 66: 12559; 13 398 
Dibofrycm morbosum $ 55 
Dlbranchia 4 107-103 
Bdemnolda 2 159 



j)i\fTJiOcbit^cont. 

Clephalopoda 1 645 

Dccapoda 4 108 
prcapotU (MoUuica) 4 84 
Octopoda 4 108; 9 274 
proactive mechuiitmt 
4 108 

\ ampyromojpha 4 108 
j),iirjiichUta see Coleoidea 

1.2 Dibromo-J-chloropropane: 
tumigant 5 560 
ftPinatocide 9 29 
nilM<»mo*o-crc*olsu!f^- 
phthalf in 7 60 

1.1 l)ibToiiM)»53‘dlin*lhyl* 
hvdanluin 7 82 

1.2 Uibiomo*l,l,2J2-tetra- 
rimitnethaneSSOl 

Dibn^muchloropropane 2 348 

1.2 DibiotuticLhane 9 29 
l)il>r>mnhydioxymercuri> 

fluotesuMR 1 489 
(».6'0)ibiomoindigo 7 64 
DitMitinutilane 12 91^ 
l>ibiomothyraolhUl(on* 
pbtiulfin 7 60 
Dibiujine 1 402 
I) hul)l ether of ethyleue glycol 
10 )23 

Ilihuivl ettici o( teliacthylctu' 
Rluol 10 429 

Dibiiivl phthalalc 12 496 
hutiinfitodnn 126 
iHtitmplodon enuitus 9 38 
Iiuarboxylic arid 2 473 476. 
9 im 

nue. f W. 8 288 
tlHi . 1. R. 14 625 
lH'tlhf(raptm 6 250 
DitettlTa 3 IRR 

vr aLo Pu|iaverales 
hu0‘tnthnium anuettent 10 19 

lliclieie^thiiclae 2 418 
Oirhlatnydous tloHer 5 329 
l)Klilonc5 563, 6 422 
ihtbluial urea 6 429 
2 5 Dichloro'S nminoben/oic 
acid 6 421 

I 4 Dichloro 5.5'dinietliyl- 
hydantoin 7 39 

2.3 Dichloro-l,4*fiapblho- 
quinonc (diclilonc) 5 569: 

6 422 

2.9-I)ichloTO-4-naphthoquinone 

6422 

2.7 niOiioro-5‘nitruben40ic 
add 6 421 

l.2-Oidiluro-l,l,2.2-tetra- 
Ouornethane 5 501 
Wchloroaoetylene 5 75 
A^.V-nichloroaniline 1 408 
Oidilorobcnzene X 164; S 76 
P f^’cMorobenrene 9 560 
1.4-OidiloRd>uune 8 75 
Oichlorodiajniiilao pltcinuin 
10412 


OlchlorodiOuoromeUuine 
2 4^; 5 501 
Dichlorodioxane 4 206 
DichlorodiphenyUrlchlorO' 
ethane 1 124; 4 276; 7 140. 

8 518: 11426 

agrkuUurat acicnce (plant) 
1124:877 

Dichloroethane 1 469; 15 197 
l,2*Dichlmoethanc 10 492 
DIchioroethyl etlm 5 560 
1,2-Dicfaloroethylciie 7 279 
Dichloropentanea 8 75 
Diddorophene 1 489 
Dlchlorophenol S 76 
Dichlorophcnolsulfonpbthalein 
760 

2,4'Dichlorophenoxyacctic acid 
(2.4-D) 1 124.699; 576; 

6 422; 10 112. 340, 342; 

12 465: 14 2B&1 
hei1>icjde 6 422 
4-(2.4*Dlchlorophenoxy}* 
butyiicadd6422 
2-(2.4-DichloTophenoxyethyl) 
benroatc 6 429 

2,4*DichloropheiKixypropionic 
add 6 422 

0 2,4-Dichlorophenyl-O- 
diethylphosplioiothiuate 9 29 

3'(3,4-DichfuropbenyI)-l ,1- 
dimethyluiea 6 429; 12 465 
3 (3.4<DichloTophen>l) 1* 
methyl* l-n-buty lure I 6 423 
Dicliloropiopcnr 5 560 

1,3 nicliioiopiopciic 9 29 
2di‘l>idUuropyrimidine 11 119 
Dkhlorosilanc 12 920 
Dirlilorotetrammineplatiiium 
{l\) chloride 3 334 
Dtchobunid 1 567 
Oichobunidae 1 568 I 

Dichotomovpbon 12 343 
Dichroic cry&tals JO 449 
Dichromn 5 158; 4 107108/1* 
drcular 14 88 
linear 14 86 

Dichtoism (biological tissue) 

4 lOSd 

Dichtomate 4 108 
' Dichromati 8 900 

1 Didiromic at id 4 108 
I Diebuchwa IS 574 

Dick test 1 487; 12 372; IS 178 
Oickdssd 4 108d*1085 
Dlcke, K. H. 1 649-650 
DickiteS]65;7SSl 
Dichonia 15116,117 
DicobalC octacarbonyl 6 545 
Dicotyledoneae 1 403; 4 1085*: 
8 266; 10 118, 346 
Angiospcrmac 1 409 
Archldtlamydeae 1 517; 

4 1085; 10 946 
Ariitcdodiiaks 1 532 
Baltnopildalct 2 75 


Diootyledoneaiwoiil. 
Campanulaki 2 4S2 
Ca8uarinales2545 
CentrospermalM 2 643 
Ebenalcs 4 958 
Ericalet 5 65 
Fagales 5 176 
GentianalesS 115 
Geraniales6 174 
Juglandales 7 316c 
I eltnerialei 7 449 
Malvalcs 8 82 
Mctadilamydeae 4 1085; 

8 266; 10 346 
Myricales 8 689 
Myrtales 8 689 
Opuntiales 9 369 
Papaverales 9 598 
Paiietalos 9 565 
Pilirralrt 10 241 
Planiaginales 10 385 
Polygonales 10 472 
Primulales 10 593 
Protcales 11 31 
Rhamnales 11 549 
Rosales 1 1 628 
Rubiales 11 647 
baUcales 12 8 
Santalales 12 25 
Sapindales 12 25 
Sairaccniales 12 91 
Tiibiflotalrs 14 132-133 
Urticales 14 235 
DUiaualcs 4 1085- , 8 033 
Oicrandbi 9 510 i 

Di( ranella btrornis 9 51! | 

Dutanella ht letouialtn 4 1085 j 
J}irtanograptus4 259 I 

Oiftanophorus \l | 

Dicraspedella 81^ | 

nirTO\iortyx rubsicatus 7 450 
i DUrutus 11 32 
Dictionaites 7 542c 
Dictyid llyalosjMmgia 10 519 
Dictyoblastosporcs 4 52 
Dictyacalyx 6 433 
Dutyocaulus IS 193 
Dicivoceiatida 2 647; 4 5G. 

1085*109-; 10 513 
Dictyocha 12 918 
Dictyonema 2 107 
/)i. tyonema flabelliforme 2 425 
D>ctyoinnies 6 234 
Dtctyosphaerium 3 76a 
Diclyfisphaerium puUhellum 
3 765 

lUctyosftotae 5 5^ 

Dictyoatele 5 262; IS 105 106, 
116 

Dictyosteliaceac 1 50 
DietyMtelium 0 677 
Dictyoslehum discoideum 1 50 
Dieiyota 10 90 
Dicumarol 11 108; 145^ 
Dicyandiaiidde IS 607 
Dicydohexylmethane 4 206 


OMmMc I mH i n Mr 

Dicydopentwlleiie 9 IS5. Ml 
Dlcyclopenudlcnyl inm 7 SM 
• MS 

Dlcydopentylmethaiie < SM 
Dicyema 4 1 10 
Oieyema schuixtwum 4110 
Dicyema (Psendicye ma) ImtiM* 
turn 4 110 
Dir>«mennea 4 110 
Dicyemida 5 226-227; 4 100- 
111*; 8 259 
Dicynodofi II 484 
DidelphidaeS 155; 9345 
Oiddpbis7 564; 12 961 
Didelphis marsupialis 0 345 
Uidelphissnrginiana 9 345 
Didicas volcano 14 352 
Didttiium 6 300. 439; 11 59 
Didicm-ficmouUi method (tra* 
jeetortes) 2 81 
Didolodontidae 5 394 
Didolodtts 5 594 
Didymelia applanata 11 545 
DidymIaceM 8 687 
Didymtum 9 84; 10 564 
Didymograptw 6 259 
Didywnporae 5 562 
Die 15 670 

jig. fixture, and die design 
7 311-914 
Die casting 2 542 
alloys 1 258 
Die design 7 911-914 
Die stamping ink 7 114 
j Dieboid, John 1 677 
' Dicdtman condensation 5 376; 

I 7 339 
I Did cycle IS 24 

iDtcldrm 5 291-252; 7 140; 
11615 

Dielectric absorption 4 115 
Oiekctric breakdown 4 114 
Dielectric constant 4 111-115: 
7156 

applications in analysis 
4112-113 

barium titanate297 
capacitance 2 440 
fcrroelectrics 5 226'226 
frequency dependence 
4115 

insulating materlalf 7 156 
measurement 4 111, 118 
solution 12 486 
theory 4 111-112 
tliermal hysteresis 0 600 
Dielectrir crystals 10 217-228 
Dielectric currenu (eartl^ 

1459 

Dielectric beating 4 118-114*; 
0877 

appUcationi 4 US 
frequendes used 7 75 
heating proeesi 4 118 . 
heating nte 4 115 
radiation ihiddlng 4 114 



loi 


PMtdrIc hyiftrifii 


Dielectric hyiteretif 4 115 
Dielectric Ion 4 119. 114-115* 
Dielectric materials 4 116 

insulation resisunce test- 
ing? 161 

titanium dioxide IS 653 
Dielectric polarisation see Po- 
larization (didectric) 
Dielectric-rod anmnna 1 448 
Dielectric-rod transinission line 
14 57 

Dielectric strength 4114 

insulating materials 7 155 
Dielectric wave-guide antenna 
1448 

Diekctrics4 114-116*; 7 162 
in antennas 1 448 
artificial 1 449 
breakdown 4 114 
constant see Dietcciric con- 
stant 

dispersion 4 115 
ctectiel 4 422 
electroceramic 2 650 
clectrostriction 4 541 
ferroelectria 5 224-229 
hysteresis4 115-116 
as insulaton 7 162 
loss 4 113-115 
materials see Dielectric 
materia! 

phonon conductivity 4 333 
pyroelectricity 11 116-117 
reflectivity 11 391-594 
strength 4 114*:? 155 
thermal conductivity 
9 390 

wavelength in 1 448 
Diels-Aitter reaction 4 116-117 
13*hutadiene 2 376 
diene 4 118 

diene compomnt 4116 
dicitophile component 
4116 

reaction o>ndition8 4 116 
stenc effect 19127.131 
Diemictylus 12 7 
Dienrepitaion 2 316; 9 44. 46. 
5? 

Diene 4 117-118 

l,S-buudiene 2 376 
cydopentadieuf 3 641-642 
Dieis-Alder reaction 4 116 
117 

isoprene 7 284 
polyolefin resins 10 486 
preparation 4 117 
reactions4 117-118 
synthesis reaction see Diels- 
Alder reactiem 
DieiK)phile4ll6 
Dientamoeba fngilis 1 3(K). 331 
Diepoxide 8 674 
Diepoxy compound 10 469 
Diepoxybutane 8 674 
Diesel R. 4 119; 7 200 


Diesel cycle 4 1 16-1 19 
Dlesel-elcctricdrive: locomotive 
7 571-572; II 827 
marine engine 8 111 
Diesel engine 9 308; 4 119-121 *; 
7 200-201 

automotive vehicle 1 688 
combustitm dumber 9 308 
compression ratio 3 349: 
4121 

cooling systems 4 121 
diesel cycle 4 116-119 
direct drive marine 8 110 
efficiency 4 120; 7 200 
fuel 4 1 19-120*. 121 
fuel-air mixing 3 308 
fuel consumption 7 207 
fuel injection 5 555-556*; 
7 201 

governor 6 239 
ignition system 7 19-20 
marine 8 118-119 
performance 4 120; 10 591 
practical attainments 7 200 
prc-chambcr 3 508 
si/es 4 120 

supcrciiargei 7 208-209; 

13 295 
truck 14 120 

Diesel fuel 4 119-120*, 121 
additives 4 121 
»tanc2661 

cetane-number scale 2 662. 
4121 

compiession ratio 4 121 
distillate fuel 4 246 
petroleum prudiicts 10 72 
Diesel hammer 10 227 
Diesel iocomoiive 7 571-.572 
Diesel power plant see Power 
plant 

Dicstcr I 229 
Dicsti us 5 79 
Dietaiy allowances 5 372 
Dletcrici, F. 6 41 
Diethanolamine 1 251 
bis[$-(Dietho\yphosphinO' 
tliioyl) mcTcaptolmethane 
7 HI 

Diethyl cydobutane-1.1- 
dicarboxylate 5 93 
Diethyl ether 5 89 
Dietliyl kclone 7 839 
Diethyl malonatc 9 375 
0,0-Diethyl 0-l2-isopropyl-4- 
inctliylpyiimidyl (6)] phos- 
pliorothioate 7 141 
O,0-Diethyl O-^-ninrophmyl) 
phosphorothioate 7 141 
O.O-Diethyl 0(and S}-(2- 
cthylihiojetliyl phosphoro- 
thioates? 141 
Diethyl pimelate 5 373 
0,0-DieUiyl S-(2-ethylthio) 
ethyl phosphorodithioate 
7141 


O.O-Dfetbyl S-(ethy]tl}io- 
methyl) -phospliorodi (hioa te 
7141 

Diethyl sulfate 5 75 
Diethyldichlorosilane 12 323 
DiethyldiphenyUilane 12 323 
Dielhyknc i^ycd 16 467, 470; 
12 496 

Dietrich. G. 2 521; 4 351; IS 635 
Diet/eitc 12 408 
Difference: set ttieory 12 206 
Dllferencc ampUikr 14 359, 560 
Difference calculus 10 646 
Diffcicno: equations 7 218-219, 
402 

Dillcrencc equations, partial 
7 219 

Difforciice rings: ring theory 
11579 

Differential, automotive 4 121- 
122 

Diifoiential, partial 0 568 
Differential adder: linkage 

1 368-369 

rack and |^at I 368-369 
saew 1 368-369 

j Differential amplifier 14 359. 

I 360 

Differential analyzer 4 122- 
124*: 7 172 
scale factors 4 123 
setup diagrams 4 122 
standard symbols 4 122 
see also Analog computer 
Differential calculus 2 401-403, 
407 

Differential cross section (col- 
lisions) 12 54^7 
neutron cross section 9 86 
Differential detection 6 48 
Diffcrcnlial difference equa- 
tions II 189 

DiCfeiential enthalpic analysis 
13 558 

Differential equation 4 125- 
128*; 7 400.402; 8 181 
analog solution by integra- 
tion 1 374 

boundary value problems 
4126 

dassification 4 125 
computer solution 1 366, 
368, 384; 4 122 
ordinary diffetential equa- 
tions 4 126 

ordinary linear seornd- 
ordci equations 4 127 
partial differential equa- 
tions 4 127-128 
perturbation 10 39 
scries 12 195 

see also Bessel functioRi 
Differential erosion 5 359 
Differencial geometry see Ge- 
ometry. diffetential 
DilforenUal leveling 19 925- 
926 


Differential ntechaniio. au^. 

motive 4 121-122 
Differential migration diroaa. 

tography 9 96-97 
Differential operator 7 403 
Differential pisfens: microjna. 

nipulation 8 352-353 
Differential prewuie: manoia. 

eter measurement 8 82-93 
Differentia] synchro 19 368-309 
Differential thermal aualysi$ 
19 557-558 

Differential threshold; senu 
tion 12 178 

Differential transformer 18 sg^- 
12201 * 

Differentially compounded 
generator 4 225 
.Differentiating dreuit 14 90 
RC differentiator 1 374 
RL differentiator 1 374 
Differentiation 4 128-152 
acceleration 4 130-131 
algebraic and transcenden- 
tal functions 4 129-130 
analog ounputer solution 

I 373-374 

applications 4 130-132 
calculus of vectors 2 413- 
414 

complex numbcisand com- 
plex variables 3 339 
curve tradng 4 is; 
nnbrx'onic 4 578-580 
cxfionential 4 129-1.30 
THospiUl, rule of 4 131 
logarithm 4 129-130 
mean, law of the 4 131 
paitial 9 568-571 
principles 4 128-129 
sexual 4 596-597 
simple liarroonic motion 
4131 

Taylor’s formula 4 131 
trigonometric functions 
4129 

velocity 4 130-131 
see also Calculus, differen- 
tial and integral; Dif- 
ferential equation 
Differentiator, analog; ar gen- 
erator 1 374 
dc generator 1 374 
AC circuit 1 374 
RL dreuit 1 374 
spring-dashpot 1 374 
tachometer 1 374 
visa>us-dmg 1 373-374 
Difflugia 12 28; 13 398 
Diffraction 4 192-139*: 7 499 
apodizaiion 4 137 
Babinet’s prindple 4 139 
Cornu's spiral 4 136-199 
determination of reitdving 
power 4 135-136 
effect on ladio telescope* 

II 262 



1i1-Plhy4iwcy okaM 


DiHitt"'”''''®"* 
elcctr * i 509 
fii mbofci: 4 132 139 
Fif^nd 4 132 139 137 139 
fringes 5 587 

j-ometncal opua • 363 
3f9* 

(^1 1 ing see DiffwtUon 
gritmg 

lli>K(nb pitnaple 6 521 

H^2 


mmscopjc imiging 4 136 
rinicr«Havei4 139 8417* 
iH. jir m 9 88 91 
phrtogrdphs of p^lieriw 
4 1 12 U3 

ijjimum mechimcs 11 154 
I fdi > wave propngation 
11320 


n^>lvmg power 11 499 500 
iipplc link itttdy 11 580 


und 12515 516 
i bi itioii cunc 4 132 139 
V ivt ni lion 14 425 429 
\\\) er \ uy dtffiaclion 
n \ 1 1 > iiiKiosropib 
3 t8i368b 
I ( I litc 4 138 
I II <l n(iracri4 507 
M fi Lt < II {,1 ding 4 139 141 
1 11111^4.% »vti prisms 
4139 


II m mic il ipcrtroscui > 
1615 


r IK ivc 4 141 
uhiktic 4 140 141 
UlU 4 111 


t spC4.tiosto|>t 4 1 10 
luoimt ngs 1 1 11 
I uUurtion4 139 HO 
lesfUing |M>wcr II >00 
{((tioscup) 12 590 
1 1 lion cuiv< 4 135 
Dfliiii RKtii X lay fluoies 
cciKt 111 ilysts 14 580 
V Tiy |K>Hd(.i methods 
14 585 

1> II MdmLUr goniometer 

M )82 m 

0 If SI nebula 9 24 27 
h Hus d ba&t diift transistor 
7 319 

b 6 1 «1 lunciion diode 7 316d 
bfiiiti supcisomc 4 HI 112 
13 06 307 
lMfiMm4142 148 

i ipeiometne titration 
18 658 


Umospheric pollution 
*644 

njstal growth 9 585 
diUysis4 95 

diffusion coefficient 4 147 


148 


3>eksUws4H7 
in gases and liquids 4 142 
146 


I)iffusion<>cont 

glow discharge 6 216 
heat ttinvection $ 444 
in ionic aysuls 7 250 
of ions m gases 4 451 
isotope separation 7 294 
in liquids 4 142 146 
mass transfer 8 167 168 
leactor physia 11 367 
semiconductors 12 171 
in solids 4 H6 148* 5 U5 
136 

sound 1 518 

therm il see fherinal di( 
fusion 

turbulent 14 162 
Diffusion dmid ehamber 3 213 
214 

Diffusion n line 5 292 
Diffusion in gises and liquids 

4 142 146 

see also Diffusion 
Diffusion in solids 4 146 148* 

5 135 136 

see also Diffusion 
Diffusion process photoospy 
ing 10 14 

Diffusion thTOt) of uctification 
12171 

Dillusivits th<imal3 8*' 

Diflii luscenee in bi A i^icil 
tissue 4 108a 
w Digillii. Kid 13 391 
Digeiu I 4 148 150* 10 414 

14 77 

chssifu ition 4 149 
MiIk coiski 10 111 
morpliology 4 148 
I)igeimuic6 177 
l)i|p.sti m bile icid 2 18 1% 
txtnullnlii 5 2l 
gi isimitnc milysis 6 262 
ininrolliilar 5 203 
tnd nutiirion? 124 
Digestive CII/VI 1 K s 5 202 203 
Digestive gl ind 4 150 
intestim 4 TO 7 223 
Digutive system 4 150 175* 
7 136 

absorption 4 173 
inatomy ind liisiology 
4 155 164 
anomalies 4 155 
bile 4 171 

causal relations 4 154 
colon 4 173 
cteglubtion 4 166 
development of digestive 
tiaet4151 

development of function 
4154 

dig^tive tube propel 4 152 
embrydogy 4 151 155 
esophagus 4 156 158 165 
fon^ut4 151 152 
foregut denvauves 4 152 


'ligestive system— eont 
gusuuon 4 166 
histology 4 155 156 
miuunal secretion 4 171 
intestine 4 162 160 
large intestine 4 162 164 
liver 4 1 )3 
motility 4 172 
mouth 4 164 

movements of colon 4 174 
nervous control of colon 
4174 

pancieis4 153 
pincreatic secietion 4 170 
phaj>nx 4 165 
physiology 4 164 175 
icseiidi development 4 175 
small intestine 4 160 161 
169 

stomach 4 152 158 160 166 
suspension of digi stive or 
gins 4 153 
tongue 4 165 

Digging michtne tee Lvuvitor 
Digital codes truislitmg cir 
cults 13 3(8 349 
Digital computer 3 359 4 175 
188* 

iddittun 4 182 
iddiess ugistei 4 186 
anal ig to digital converter 

1 386 

siithmetie devices 4 182 
185 

hiniivcuuiiur]2 49 
bit 2 250 

ciUiilitiiig mi( bines 

2 400 (01 

computer instructions 
4186 

control 4 186 
f ontiol systems 12 ^ 
counter digital 3 517 518 
counting areuit 3 519 520 
dati ptoressmg systems 
4 15 17 

digit tl repiesent iiton 
4 176 177 

digital to analog converter 
4 19i 192 

diode switcdi ng 4 180 
divisi<m4 165 
femte cores 5 222 
memory devices 4 185 186 
multiplication 4 184 
pic^fTimming 4 188 192 
relay switching 4 178 
sule of two oicuit 12 49 
simulatot 12 340 
space nivigatlon and guid 
ince 12 541 

storage devices 4 177 182* 
13 159 

subtraction 4 182 
switching orouit 18 344 
349 


109 


Digiul computer-eont 

switching devicai 4 177 188 
switching ihrory 13 357 
359 

use of codes 4 178 177 
victtum tube switchiiy 
4179 

Digital computer programming 
4 188 192 
addresses 4 188 
aiding of iratrucbont 4 169 
flow charts 4 190 101 
inatiucUons4 168 
loop programming 4 189 
i 190 

' progiimmii^ aids 4 190 
191 

subroutine 4 190 
Digit il controller 12 20 
Digital counter see Caiunter* 
digital 

Digital sampler 1 1% 

Digit il to analog converter 
4 191 192 

Digit d voltmeter 4 191 
Digitalin 4 191 
»igM/ii419r 18122 
Utgttalts purpurea 4 191 192 
Df^ttariii deiutnbem S 528 
Digitoxigrmn 4 192* 18 139 
Diglycertde 2 19 
Digraph 6 254 
Dihedi il angle 4 192 
Dihedral wing shape IS 226 
Dihedron 4 192 

/>i7iogmoc/iifina gigantea 8 510 
Dthogm Hhibna laUmargtnaU 
9510 511 

Dihydrinde formaldehyde 
resins 6 5 10 

2 3 Dihydro 1 4 oxathme € 426 
Dihydro alpha terpmeol 10 236 
9 10 Dihydioanthiacene 1 458 
Dihydiocholisteinl 13 137 
Dihydroimidazole? 32 
2 3 Dihydroindole 7 62 
Dihydroisoindole 7 62 
Dihydroisoqitmoline 7 269 
1 4 Dihydionaphlhakiie 9 2 
Dihydrooiotic aad 2 59 
Dihydropyran 5 566 
deltaS't Dihydiopyrin 11 107 
Dihydropynrole 1 1 109 
1 2 Dihydropyridazine 3 6 
dinonc diethanohmme salt 
8422 

Dihydropyndine 11 112 113 
Dihydropyriroidme 2 36 
Dihydropyrrole 11 181 
1 2 Dihydroquincdine 11 191 
Dihydrosphingostne 12 811 
Dihydrosireptomyan I 484 4M 
Dlhydrothiazolei IS 599 601 
Dihydroxy acetone 8 578 
1,1 Dihydroxy aloolml 1 89 



110 2,5-DMiydraicy-1,4-b«iiuqulnMM 


beiuoqulnone It 51 
I l-betii*2IDIhydroxy-S^< 
dlketo-4‘pitgocne>18<al 1 2S2 
2^-Dlhya«)xy-S3»6.S'3'.-6'- 
hexadilorodiphenylmecbatte 
4206 

alpha, beta-Oihydroxy-beU- 
methylvateiic add 1 SI7 
Dlhydroxyaeetone phosphate 
2 le, 38. 459; 5 29; 10 970 
64*Dihydroxyindole 7 69 
alpha. beta^Dihydroxyisovaleric 
add I 918 

Dihydroxyltacofiic add 7 297 
Dlhydroxylatton 6 571 
2.5'Dihydroxyiiicotiiie 2 37 
I.o{9,4'DifaydFoxyphenyl}>2* 
fflethyiaainoethanol 5 41 
9,4*0ihydroxypheoylalaiiiiie 
4236 

2,6-DihydroxypurIne 14 218 
2.6’Dihydroxypyridine 11 111 
4.8-Dihydroxyqulnaldiiuc add 
11195 

2.4>Dihydroxyqutiio!ifie 11 194 
Dlfodosilane 12320 
83*HiindotynMine 7 240 
Diiiobutylene 10 46 
Diiiocyaiiate 10 494a 
DiisopropylHuorophospliate 
S 45; 5 20 

Dike (geology) 10 $4i 421; 

12 198; 19417 
Diketenc7 338 

2.4-Dikeu»imidaiulidine 7 92 
beU’Diketone 9 18. 975 
2.5'Diketopipna2ine 4 lOS 
Dilan7140 
Dilantin 5 41 
Dilantin sodium 7 92 
Dilatame (petrology) 10 84 
Dilatation of time: cosmic rays 
9 498 

Dilatational wave: seismologv 
4952; 12 151 

Dllaiometric measurement 
2 420 

Diiaudid 0 4 
Di7epnu6 300: 11 56 
Dm 4 192*; 12612 
Dillon,]. F.5 2S9 
Dilthey. W. 10 94 
Dilution processes (estuaries) 

5 82 

Dilution ratio tests 12 495 
Dilworth's tlieorem: lattice 
(iDatbemaUa)74tl 
Dinustigamoebae 1 329 
Dimension checking 9 328-990 
Dimension stone 18 151-152 
quarrying 11 180-181 
Dimensional analysis 4 192- 
196*; 10 205; 1274 
applications4 194*196 
dlmeniional formulas 
4 109*194 


Dimensional anaiysli— eont. 
model theory 4 195 
pi theorem 4 194*195 
theory 4 193 

Dimensional formulas: dimen- 
sional analysis 4 192*196 
Uble4199 
Dimemsioning 4 196 

datum or reference-Une 
4196 

point-to-point or chain 
4106 

Dimensions (mechanics) 4 192- 
190 

Dinuercaptopropanol 9 44; 

10 497 

2.3-Dimer(aptopropanol see 
British anti-lewisite 
Dimerization: mtdecular associ- 
ation 8 558 
Dimesoperiodic 10 19 
Dlmetan 7 142 
DimeChoate 7 142 
Dimethoxydimethylurea 
14216 

Dimethoxyphcnyl pcnidllin 
9 619 

9.5- Dimechyl allyl pyrophos- 
phate 2 54 

Ar.Ar-Dimethyl- 1 -a/idopropion- 
amide 1 620 
Dintethyl carbined 116 
Dimethyl dichlorosilane 11 641 

9.5- Dimethyl- 1 .33.2U*thiadl • 
/aine-2*thione 6 429 

2.4‘Dimethyl-4 iicptene 4 66b 
D.O-Dimethyl 0-(2,2-diddoro- 
vinyl) phosphate 7 141 
0,0-Dimelhyl 0-(9-diIoro-4- 
nitrophenyl) phosphoro- 
thioate 7 141 

0.0-Diroethyl 0-(p-nitro- 
phenyl) phospiiorothioate 

7141 

0,0-Dimethyl 0-(2.4,5-trichlo- 
ropheiiyl) phosphorothioate 

7142 

9,7-Ditiicthyi-2.6-octadiene*l* 
al see alpha Citral 

2.6- Diniethyl-2.4.6-octatriene 

6 599 

3.6- D!mctliyl-4-o<.tyne-S.6-diol 
6223 

0.0-Dimethyl (2,2.2-trichlOFO- 
1-hydroxyethyl) phosphonate 
7141 

Dimethyl polysiloxane 11 641 
0.0-Dimcthyl S'(l,2-dicarbeth- 
oxyetliyl) pbraphorodithioate 

7 141 

O.O-Dinmthyl 5-(5f-methylcar- 
bamoylmethyl) phosphorodi- 
thloatc 7 142 

0.0-Dinietbyl S (4-oxo-9H-1.2. 
3-benzotriaune-3*methyl) 
phospborodithiMtie 7 141 


Dimethyl lilanolll 641 
Dimethyl ifloxane 11 641 
Dimethyl suednate 8 974 
Dimethyl sulfate 5 75 
Af.Ar-Dimethylacetamide 1 902 
bli(Diroethyiamino phosphoric 
I anhydride) 7 141 
p-Dimethylaminoazobenzene 
9 325 

Dimethy!aminoambenzene-o- 
carboxylic add 7 60 
S-Dimethyiaminomethylindole 
set Gramine 

O-Dimethylaminopurine 9 209 
Dintethylberyllium 2 172; 9 409 
2,9*Dimcthyibutadienc 14 209 
Dimethylcydohexane 1 249 
Dimethyldichlorosilanc 12 323 
Dimethyldiethylsilane 12 929 

5.5- DimcthyIdihydroresordnol 
dlmethylcarbamate 7 142 

Dlmethyldioctadecylam- 
monium chloride 11 184 
Dimethylglyoximc 9 95; 10 573 
1,1-Dlmethylhydra/ine 6 530 
Diniethyloturea 14 215*216 
3,5*Dimethylpyrazoic 11 109 
Dimethylpyridinc 11 110 

5.5- Diinethyltetrahydro*M.5.* 
thiadia/inc-2-thiofu* 5 560 

3.5- DimcthyltetrahydTO-l,S3> 
2H-thiadia7ine-2'thione 9 2!) 

Dimethyithiocarhamoyl 5 563 
1.9-DiinethyIxanthine 14 218 

3.7-Diin4‘thylxanthiiic 14 216 
Dimetric drawing 10 214*216 
Dimetrodon 1 1 46^ 

Dimictic lake 5 525 
DimoTpfia mutam 8 169 
Dimyhdac 7 149 
Dinantian (C^rboniforous) 
2469 

Dinara Planina 5 116 
DinarIcAlps 19407, 409 
DinaridesS 118; 19 409 
Di-neutron 9 208 
Dindymus sanguineus 6 ^4 
Dingy cutworm 8 635 
Dinilysia 7 474 

4.6- Dlnllro-o-sec-butyl € 422 
Dinltrobcnzene 9 109 
9,5*Dinitrocrcwl 6 i2Z 
Dinitrt^^en pentoxide 9 115*114 
Dinitn^n tetroxide 9 114 
Dinitrogen trioxide 9 119-114 
Dtnoben0421 

Oinohryon 3 117; 11 53 
Dioocerata 4 196-197*; 8 82 
DinoAagellata 4 197; 11 52 
Dinoflagellates 2 220, 222, 251; 
8 128; 10 494 

Dinonagellida 4 197*; 11 52 
Dinofdiilidae 1 517 
Dinophysis 8 106 
Dinopitheeus 10590 
Oincnnithlfariiies 1 094; 4 198 


I Dinouur 4 198-202 
Omithiichla 4 200-201 
Siurlichla 4 198-200 
Dioctophymatlda 0 90, 93 
Dioctophyme renale 4 202 
Dioctopbymoidea 4 202 
Diode, gas 9 274; 6 60-69* 

cold-cathode 8 274 ; 6 60-61 

Rectig^OSl 
thermitmlc 6 61 -62 
Tun^ 6 61 

voltage regulator I4 367 . 
368 

Diode, junction 7 S16(i-91H 
Diode, scmiconducter 4 202- 
205; 8 350 

backward diode 14 H4a 
Esaki tunnel 9 67; 14 m 
144a* 

germanium 6 178 
junction see Junction diode 
point-contact see Point- 
contact diode 
silicon 12 324 
tunnel diode 14 144-144ii 
varactor 14 276 
Zener diode 14 I44a, 610 
see aiso Semiconductor 
rectifier 

Diode, vacuum 4 203-205*; 

14 243-244 
applications 4 205 
construction 4 209 » 
l.angmuir-CliilU law 4 20-1. 

7 398-399* 
operation 4 S04 
temperature saturation 
4 204 

Uirec-halm-power law 
4 204; 7 398-999* 
vdtage saturation 4 204 
see also Vacuum cube 
Diode detector: amplitude- 
modulation detector 1 357 
358 

Diode rectifier-amiidifier metn 
14 254-256 

Diode-resistance networks: gen- 
eration of bivarlabte func- 
tions 1 379-382 
Diode theory of rectification 
12 171 

Diode transistor logic drctiti 
7 S82c 

Dioecious flower 5 326 
Diogenite 8 314 
Dio! see 2,S-Butanediol 
Diolefin 6 534; 14 209 
Diomedea albairus 1 222 
Dtomedea exutans 10 637 
Diomedea nigrtpes 1 222 
Diomcdeldac 1 222; 10657 
Dionaea 12 1^ 

Dionaea musdpula 12 81; 

14 900 
Dione 12 41 
Dlonloe 9 4 



j)ioon IS ISO 

DJpphantine approximadonf 

9 227 

i)»p/iryjSl22:«598 

])ioptidae 4 212 
O,op*iUc4 205*, m 11 129 
Dtiijrtidit augite 2 105 
D»t)()Jer 4 205 

Dioptric telCTCope IS 448-452 
Djopfric 4 205 

Dioiitc I 069: 4 205-206*; 7 16: 

i S46; 10 86; 11 590 
Otoscorea 10 5S6 
Di<^reaa'ae 7 514; 10 545 
Dioscoria 5 168 
iMsffyios 5 187; 4 858 
Dioipyntt virginiarid 4 558 
Diolhioacetal accute 2 452 
DIoxjiic 4 206 
Diovindole 7 62, 64 

2.3 Dioxuindoline 7 64 
Dioxulane 1 29 

1.3 Dioxolane 6 428 
Dip 'RC«t<>gy) 5 192 
Dtp br.i/iiig 2 $22 
Dip circle 6 149 

Dip inductor 6 149-150 i 

Dip iK'Cdic survey II 22 
Dip v;p.iiaLion: fault structures 
5192 

Dip Mip faults 
Dip ^lii|ic 10 258 
Dip tu'li logging 14472 
Diphatin 11 615 ^ 

luf'hnuon IS 397 
Dil'hcnhydtamlne 
hydrochloride 1 474 
DiplK'iiic acid II 194 
Diphctivl see Biphenyl 
Dipliciiy]-2,2'‘dicarboxylic acid 
11 194 

Diphenyl ketone see Beti/ophe* 
none 

Diphenyl naphthyl methane 
dvc 4 303 

-VA''-Diphenyl-p-phenylcim- 
diamine 1 480 

Biphcnytamlnechloroarsine 
5 45 

s DiphcnylcarbarideS 106 
BipliciiylclkioruiirsineS 45 
Diphc'nylcjanuaraine 8 45 
Dipheiiyldichlorosllanc 12 323 
It2-Diphenylethylene 6 535 
Diphcnyliodonlum blsulfate 
7 240 

OiphenyHodonium clitoiide 
7240 

Diphcnylmercury 9 402 
li'phcuylmethane 4 206*: 14 16 
Oiphcnylmcthane (ketone Im 
‘W) dye 4 802 
1»4-Diplicnylaeiiiicarbazidc 
6530 

^iphcnylthiourea 1 408 
I>ipbcnylurea 1 408 
^iphos^845 


DlmcMurrMit gaim wN ff 111 


Diphospho-adenoilne 

2 221 

IJ-Olptioiphoglycerlc add 
2 39, 51, 460; 9 92 
Diphotpht^yrldine dlnudco- 
tide see Diphosphopyridinc 
nucleotide (DPN) 
Diphosphopyridinc nudeotide 
(DPN) 2 460; 4 206-207*: 

9 112; 10 283 
activation of a substrate 

6itty acid 2 31 
bacterial coenryme 2 13-14 
in biological oxidation 
2213 

coen7ymeS264:9112 
enzyme action on 5 22 
niacin 9 92 

oxidation of higher fatlv 
acids 7 532 

reduced (DPNH) 4 GOl; 

7 533 

Diphtheria 4 207-208; 9 82 
anlibiotia active a^itist 
1 466-467 
antigen 1 472 
ancimxin 1 487 
bacteria 2 22 
biologicats 2 218 
Schick test 12 $72 
toxoid 1 472; 4 207 
Diphyllitlca 2 G59: 4 208*; 

10 414 

DiphytMlont dt^ntitioii 13 673 
Dt/ihysrtuw foUosum 2 381 
nipu(dinicacid2 14 
Diplacusis 4 22 
Diplasiococla 4 208-209 
Difdawn lacletorhu6 581 
Diplobathrida 4 370 
Dtplorarpon ciirffatt'' 19 171 
Dil>locarpon rosae 8 213; 9 408b 
Dtplocaulus 9 28 
niplocoit tis 2 45; 5 67; 7 381 
gram-negative 6 247 
Diplococcus pneumoniae 1 466- 
467: 2 461; 7 381. 619, >0 425; 
14 21 I 

Diplocynodon 3 554 
Dipfodta 3 254; 5 547; 9 603, 
12 604; 13 542 
Diptodia corchori 7 328 
Dipitirlia zeae 3 483; 12 604 
I Diptodocus 4 199; 11 484 
Diplolepit rosae 6 .581 
Diplonema 8 210 
Diplopia 8 626 

' Diplopoda I 564; 4 209; IS 365 
classification 4 1H)9 
distribution 4 209 
Mimpedc844I 
Myriapoda 8 682 
i^roducUon 4 209 
Diploporila 4 209.210*. 360, $68 
DiploKimite 4 209 
DipkMpondyly 12 355 
Dfplosoon8574 


Dlidnn 1 495. 666: 4 210*: 
7184 

Dipneumonoraorphae 1 498 

Dipneusta 4 210-211 

Dipnoi 4 210-211*; 5 205; 7 621; 

9 442, 443, 446; 12 360 
Dfpodomys II 345 
Dipole 4 211 

antenna see Antenna 
(aerial) 

biopotentials and electro- 
physiology 2 235 
directivity 4 233 
elecuic 1 444; 4 211 
geomagnetic 9 498 
interaction 12 486 
magnetic 1 444; 4 21 1 
molecular 4 211 
monumr see Dipole 
moment 

radiation see Dipole radia- 
tion 

see also Elrcirlc dipole 
Dipole inteiaction 12 486 
Dipole moment 4 211 
electrical units 4 461 
molecules 4 112: 8 548 
niidear see Nuclear 
moments 
solutions 12 486 

Dipole radiation 1 444 i 

electromagnetic 4 496 I 
muUipote 8 627 

Dipole selection rule see Selec- 
tion rules (physics) 
i Dipole tiansition 12 KiO 162 
Dtporfxi larvae 8 574 
Dipping sonar 1 485 
Diption 10 489 
Dipiion hrreyniae 6 580 
, Diprionidae 6 574 
Dipropyldichloraulane 12 323 
Diprotodon 8 155 
Oipsacaa;ae II 647 
Dipsocoridae 6 401 
Diptcra4 2U-219*;7l22b. 154, 
139 

adults 4215 
antennae 4 219 
biology 4 215-218 
Cycloftbapba 4 212 
egg 4 214, 2)6 
fly 5 361-362 
importance 4 218<219 
larva 4 214, 216 
Ilfecyde4 2l5 
mldf^ 8 426-427 
morphology 4 213-215 
mosquito 8 599 
mcMithparta 4 213 
nutrition 4 215 
Ordioirhapha 4 212 
pupa 4 214, 217 
setae 4 214 
taxonomy 4 212-219 
thorax 4 213 
wings 4 214 


D{pterex7141 
Dipttrifornies 4 210 
Dipterocarp 1 587 
Dipteryx odorata 14 270 
Dipylidium 14 628 
Dipylidium eaninum 8 643; 5 6 
Dirac. G. A. 0 254 
Dirac, P. A. M. 1 481, 638; 

3 356. 510; 4 502; 5 215» 290. 
273; 7 503; 9 363, 495, 550; 
10 524; 11 148. 179; 14 425 

Dirac delta function 12 186 
integral transform 7 165 
Dirac equation 11 179-160 
Dirac field 11 149 
Dirac relativistic quantum 
theory see Quantum theory, 
relativistic 

Direct-acting steam pumps 

4 245 

Direct-arc furnace 4 427 
Diiwt black 19 4 301 
Direct black 86 4 300 
Direct black EW 4 30b 
Ditea-coupled am|difler 1 343; 
4 219-221*; 14 359-360 
carrier dc amplifier 4 220 
chopper-stabUized ampli- 
fiers 4 220-221 
dc amplifiers 4 219 
dc cathodc-coupied ampll- 
ncr4220 

gas-tube coupling 4 219 
vacuum-tube amplifier 
1343 

Direct-coupled dreuits 3 521 
Dircct-cuupled transistor logic 
circuit (DCTL) 7 .5826-5824 
Direct cunenc 8 626; 4 219*, 
422-423 

conversion to altematii^ 
current 3 444 
measurement 8 626 
ripple4 2t9;l]580 
transioits 14 31-33 
Dlrcct-airrcnt ammeter 1 820- 
323 

I Direct-current amplifler see Di- 
rect-coupled amjdifier 
' Dirca-current armature wind- 
ing 14 505 

Dlmt-currcnt drcuH theory 
4221-229 

Kirchhoffs laws 4 222 
Ohm's law 4 222 
parallel circuit 4 SSI 
physical laws 4 221 
power 4 223 
/ICdrcuit4 22S 
RL drcuU4 229 
series dratlt4211 
series-pargllel droiit 4 222 
trazuienu 14 30-85 
Dirca-current distributloa eys- 
tems4 4m2S 

Direa-current generator 4 228- 
225 



112 


Dirad-curiHil motor 


Dlrect'Current g«MTator~con<. 
air«go{> Aux diatribudcxi 
1M5 

armature nation 1 545; 

4224 

brushes S 8^: 4 228 
commutation S 827; 4 224 
Gomrnutamr 9 528 
commutator ripple 4 225 
compound 4 225 
cumulativC'Compound eon- 
nection 4 225 

differenUally compounded 
4 225 

diverter-pole 4 225 
dieter resistance 4 225 
flat -compounded 4 225 
generated voltage 4 224 
homopolar 4 225 
interpolea 4 224 
long-shunt connccticm 

4225 

magnetomotive force 4 224 
overcom|M)uuded 4 225 
residual magnetism 4 224 
Rosenberg 4 225 
separately excited 4 225 
series 4 224 

short-shunt connection 

4 m 

shunt 4 224 
tachometer 19 885 
third-brush 4 225 
undcrconi|K)unded 4 225 
voltage regulation degra- 
dation 1 545 
windings 14 504-506 
Direct-current motor 4 21^-281 
air-gap flux distribution 
IMS 

armature reaction I 545 
brushes 9 328 
commuuition 9 $ZJ 
commutator 9 328 
compound 4 228 
counter emf 4 227 
dynamic braking 4 311-312 
enclosures 4 226 
horaejxrwer-rating 4 226 
instability 1 545 
motor speed 4 227 
power output 4 227 
piiiiciples 4 227-22fl 
separately excited 4 228- 
229 

series 4 228 
servomotor 12 204 
shunt 4 227 
speed control 4 229 
specd-emrent curves 4 228 
speed regulation 12 600 
stabilized shunt motor 
4 228 

starting 4 229 
torque 4 227 
universal 14 207 


Diiect-current motor— cont. 
Waid Leonard speed con- 
trol system 4 229 
windings 14 504-506 
Direct-current transients 14 31- 
S3 

Direct distance dialing (DDD) 

13 350 

No. 5 crossbar system 
IS 352 

fl^neral switching plan 
i 13 436 

standard routing pattern 
I 13 43G 

j telephone service, inter- 

I uibanl3 436 

I No. 4A toll crossbar system 

19 354 

Direct dyes 4 308 
Direct-fired evaporators 5 126 
Direct litlu^aphy 10600 
Direct metal 2 540 
Direct orange 15 4 .302 
Direct-ratio discrimination I 
methods 11 79 
Direct rad 28 4 3U0 
Direct-reduction piocesses 7 2.50 
Direct-vision spectroscope 

12 589 

Diiect ycUow 59 4 304 
Directal angle 1 405 
Direction cosine 1 392; 6 151 
optical 9 364 

Direction-finding equipment 
4 231-232 

antisubmarine warfare 
1485 

automatic diicctiun findet 
4 231-232 

high-fieqiietuy direction 
finder 4 232 
loop antennas 9 13 
nondirectiotial beacons 
4 231 

radio compass 4 231-232 
radiophares 4 231 
Direction numbers (analytic 
geometry) 1 392 

Direction theodolite 9 358-362, 

13 545-546 

DirMtional ampler 4 231 

electric jxiwcr measure- 
ment 4 439 

microwave reaectometer 
11397 

wave guide 14 423 
Directional drilling 9 293-294 
Directional g)'io 4 21; 6 369 
Directional surveying (well log 
ging) 14470-471 
Directivity 1 446-453; 4 233* 
antennas 1 446-453 
microwave antennas 8 415 
noise control 9 121 
sound 12511-515 
Directivity factor (sound) 

12 511 


Directivity index 12512-515 
Directivity pattern 4 239 
Director (antenna) 1 447 
Diret-lories 7 5420-542/ 
Dirichlet, F. G. L. 8 178; 9 226 
Dirichlet formula 7 165 
Diridilet problem 2 408 
Dirichlet scries 7 403 
Dirigible 1 217; 4 234; 6 390. 
544 

see also Airship 
Dirofilaria immitis 5 260 
Dirty bomb (atomic) 1 648 
Dtsa«;haridc 2 620 
Disanncaling: glass 6 207 
Diusteridae 6 463 
Discdloy 7 265-266 
' Discellaceae4 234*;5 563; 

12 GOG 

Discharge, arc see Arc discharge 
Discharge channel 13 616 
Disdiarfi^ in gases see Electrical j 
conduction in gases 
Discharge lamp see Vapor tamp 
Discharge printing IS 542a 
Dische c.irbazole test 2 452 
Discinacea 9 38 i 

DUcinites 9 1 16 
Discipline 1272 
Disdimax 3 184-185; 13 233 
Discocephiili 4 358-359; 9 442 
Uiscorfflina 5 434-435 
Discocyclinidae 5 435 
Discodermia ornala 4 57 
Discoglossidac 9 345 
Discogfciuur 9 345; 12 602 
Discoid lupus 7 62^ 

Discoidal cltMva^ 2 645 
Disaiidiidae 6 463 
Distohclieiies see letanoraics 
Disadomidae 9 278 
Discomfort index 13 491 
Discomycetes 4 234 
DiscuufuiinitV (gfxtiogv) 14 192 
Discontinuity: Mohorovidc 
8 531-538 
seismology 12 151 
sial 13 412 
sima 19 412 

thermal wind shear 1 97 
in troposphere 5 598 
Discontinuous function (mathe- 
matics) 11 372 

niscophyUites patens zone 14 82 
Discosotna 4 364 
DisrospiVu/ina 12 28 
Discrete variable: statiatla 
1967 

Discrimen 7 459-473 
Discriminant 4 234-285 
Discriminator 4 235: 5 516 

aumraatic frequency am- 
tiol 1 6766 

frequeacy-Diodulation de- 
tector 5 516 


‘ Disease 4 235-286*; 9 594 

biochemistry 2 199; 4 235 

biodJmatolqgy 2 200-202 
carrier 4 236 
epidemic 5 94 
epidemic Muromyaiihmi 
9 79 

epidemiology 5 35 
epilepsy 5 40 
fever 5 242 
l^rm 6 174 

hormones oiusing 4 235 
Inborn errors of metabo 
llsm 4 236 

insect sea Insect |uitIiol<^} 
ketosis 7 340 
pathogen 9593 
vitamin deficiency 4 256 
see also entries under spe- 
cific dtaeaxs 

Diseax, bacterial: anthrax 
1457 

bacillary dyxntrry 2 2 
bcjcl 2 159 
blackleg 2 255 
botulism 2 306 
bruediosis 2 352 
cholera vibrio S 64 
diphtheria 4 207 
gangrene, gas 6 38 
goiiorriira 6 235 
granuloma inguinale 6 S'W 
hemorrhagic septicemia 
6 413 * 

jaundice 7 300-303 
Joliiic's dixax 7 314 
leprosy 7 475 
lisienosts 7 542a 
mastitis (low) 8 170 
mciioidasis8214 
moraxclla lacuiiala 8 597 
osteomyelitis 9 446 
parapertussis 9 554 
paratyphoid fever 9 561 
paralvphoid gastroenteritis 
9 561 

paresis, general 9 564 
pink eye 10 238 
pinu 10 238-239 
plague 10 255 
pneumonia 10 428 
[»eudotubercuios!s 11 67 
rat-bite fever 11 345 
relajMiing fever 1 1 426 
rlxumatic fever 11 545 
scarlet fever 12 51-52 
soft chancre 12 418 
syphilis 13 374 
tetanus 18 527 
tuberculoris 14 129 
tularemia 14 194 
typhoid fever 14 179 
Vincent's angina 14 324 
Weil's diseax 14 464 
whooping cough 14 489 
yaws 14 597 



DiMflM, ybol 


lit 


Dtica»e.®y«»***== upagaioiU 
1569 

blaslomycD6ii % 266 

caiididiaiii 2 4S6 
fhronwinyoosi* S 106 
cocd<l»fl><lomycosii 9 249 
crypiocoecalct S 578 

cryiitocoecosla 9 579 i 
dcrnwiophytosis 4 67 
fungistatand fungicide 
5569-564 

liMoplasmoxis 6 458*459 
mycology, medical 8 678 

nocardiosii 0 1 16 

pneumonia 16 429 
iporotricbosli 19 11 
Dtseaie. noninfectioua: Addi- 
son's disease 1 62 
adrenal disorders 1 79-74 
agtiosia 1 119 
allergy, alopic 1 257 
amnesia 1 926 
aiteuiysius 1 402 
angina iicctoris 1 405-404 
aphasia I 489-490 
appendicitis 1 492 
apiaxia 1 494 
aithritis 1 554 
astrrvognosis 1 595*596 
asthma I 601 
beiihcri 2 166 
blindness 2 2bl 
hrnnehial disorders 2 346- 
549 

bronchiectasis 2 949 
Buerger’s disease 2 361-362 
bursitis 2 375 
urfiexia 2 985 
cancer 2 495 

ciiculation disorders 9 141- 
144 

(irrbosis 9 144-145 
dinirat pathoit^ 9 192* 
202 

coHUs 3 288-289 
concussion 9 979 
constipation 3 415 
cxmvulsivc disorders 9 452 
cretinism 9 546-547 
deroinprcssion illness 4 97 
delusion 4 51 
diabetes 4 93 
dyschondroplasia 4 914 
euema 4 408-409 
embolism 4 565 
embolus 4 565-566 
endocarditis 4 588 
esophagus disorders 5 70-71 
eye disorders 5 171-172 
gallbladder disorders 6 17* 
18 

gallstones 6 20 
gangrene 6 98 

gastrointestinal traa dis- 
orders 6 72-74 
glaucoma 6 210-211 
goiter 6 229-250 


DiKase, nonmfbctious— cont. 
gout 6 299 
halludnaticm 6 323 
headache 6 346-347 
heart disorders 6 3S8 S62 
hematologic diiorden 
6395-396 
hemophilia 6 411 
hemorrhage 6 412-413 
hemorrhoids 6 413-414 
Hodgkin's disease 6 459- 
460 

Huntington's chorea 6 520 
hyperplasia 6 590 
hypersensitivity 6 590-592 
liypcrtropliy 6 592d-593 
hypoplasia 6 597 
ileitis 7 22 
infarction 7 93 
insulin shock 7 164 
intestine disorden 7 223 
involutional mclanclmlia 

7 236 

itch 7 297-298 
jaundice 7 302-303 
joint di«>rder8 7 315-316 
keratitis? 996 
ketosis 7 340 

kidney disorders 7 342-344 
larynx disorders 7 406 
leukemia 7 480-485 
leukopenia 7 485-486 
liver disorders 7 561 -564 
lung ilisotdors 7 618-621 
manic depicssue psychoMs 
891 

mental illness 8 226-227 
metabolic disoitlcrs 8 254 
263 

metaplasia 8 303 
inoiigoluid idioo 

8 566-567 

mouth disorders 8 619 620 
muscular dystrophy 8 643* 
644 

muscular hy'iteiu thsuidcrs 

8 657-660 
myiasis 8 679-681 
neoplasia 9 97-38 
nephritis 9 40 
nervous system disorders 

9 67-72 

nose disorders 9 168-11^ 
obesity 9 242 

obsessive compuhive reac- 
tion 9 249-244 
onoilogy 9 918-3!% 
I^ncieas disorders 9 594- 
536 

paranoia 9 553 
paranoid state 9 559-554 
Parkinson’s disease 9 667 
pathology 9 594-5^ 
pellagra 9 615 
p^tic ulcer 9 628-029 
pharynx dlicnders 10 lOG 


Diseme, noninfectiuiis— cont. 
phenylpyruvlc oligophre- 
nia 10114-115 
phobic reaction 10 119 
pituitary gland disorders 
10252 

pregnancy disoidcrs 
10 579 

prostate disorders II 27*28 
psoriasis 11 71 
reproductive system disor- 
ders 11 480-482 
respiratory system disor- 
ders 11 532 
retinitis 11 597 
rheumatism 11 545 
rickets 11 566-567 
schi/ophienia 12 66 
satrvy 12 89-90 
senile dementia 12 177 
skeletal system disorders 
12 367-969 

skin disorders 12 1%9-370 
spinal cord disordeis 
12 616-617 

spleen disorder^ 13 8*9 
stomach disoidcn IS 149- 
150 

ttiyraid gland disorders 
19 627 

tooth disordcis 19 675-676 
toxemia 144-5 
iracimma 14 9 
urinary bladder disorders 
14 220-221 

uterine disorders 14 236 
vaginal disorders 14 256 
Disease, |>aiasitic: amebiasis 
1300 

aseariasis 1 571 
balantidiasis 2 75 
Chagas’ disease 3 3 
clonordiiasis 9 207 
fastioHasls 5 183-184 
/asciolopsiasis 5 ISS-lB-t 
fllariasis 5 257 
guinea worm infection 
6 292 

hetert>phyiasis 6 429 
hookworm discaw 6 477- 
478 

leishmaniasis 7 450 
malaria 8 77 
paragonimiasis 9 544 
pinworm infection 10 239 
pneumocystosis 10 427 
pneumonia 10 428 
sefaistoMnniasis 12 63 64 
sleeping sickness, African 
12377 

strongyloidiasis IS 199 
tapeworm disease 1$ 393 
toxoidasmosis 14 7 
trichinosis 14 85 
trichomoniasis 14 86 
whlpwonn disease 14 468 


Disease, rickettsial! Carrtoa'a 
disease 2 532-539 
fiOvre boutonneuse 5 257 
Q fever II 193 
ridicttsialpox II ^7-568 
spotted fever. Rocky Moun- 
tain IS 19 

spotted fever group IS 14 
tide bite fever. South Ahri- 
can IS 630 

lick typhus, North Queens- 
land IS 631 

tick typhus, Siberian IS 6S1 
trench fever 14 80 
typhus, scrub 14 17S 
typhus fever, endemic (fka- 
borne) 14 175 
typhus fever, epidemic 
(louse-borne) 14 175 
' Disease, viral: avian leukosis 
1699 

cat scratch disease 2 546 
I'hemopiophylaxU 14 930- 
331 

diickenpox and shingles 
3 58 

odd. common S.273 
Coxsackie virus S 530 
dengue fe^ 4 62 
encephalitis, equine 4 587 
cxaiithcm subitum 5 133 
foot and mouth disease 
5 429 

German measles 6 175 
herpes simplex 6 426 
inclusion blennorrhea 7 55 
infectious mononudeosls 
795 

influcii/» 7 98-99 
keratoconjunctivitis (epi- 
demic) 7 337 
louping ill 7 593 
lymphocytic choriomenin- 
gitis 7 636 

lymphogranuloma venere- 
um 7 636 
measles 8 188 
molluscum contagiwum 

8 581 

mum{»s 8 632 
myxovirus 8 689 
Newcastle disease 9 91 
{»rainfliien/a virus 

9 544-545 

phlebutomus fever 10 115 
pneumonia 10 428 
pneumonitis 10 429 
poliomyelitis 10 456-457 " 
psittacosis 11 69 
rabies 11 197 
salivary gland virus 12 14 
smallpox 12 389 
tldt fever, Colorado 18 630 
trachoma 14 9 
West Nile fever 14 476’ 
ydlow fever 14004 



114 


Dlieue afCBt* filterable sm 
Vlrui 

Dlieaw arrler 4 2S5-236 
Disease control, infcctioui 7 94 
Disease rate S 96 
Disease transmission, infectious 

7 94-95 

Disilane 12 320 
Dislloxanc 12 320 
Disinfectant: bioassay 2 197 
gaseous 1 475 

standaniization 2 196-198 
water treatment 14 408 
see elso Antimicrobial 
agents 

Disintqp^tion, nuclear see Nu- 
dear disint^ration 
Disk centrifuge 2 636 
Dldt dutch 9 224 
Disk colorimeter 8 301 
Disk harrow 1 127 
Disk recording 4 296-244 
commercial phonograph 
records 4 241 
cutters 4 297 238 
distortion and noise 4 241- 

m 

flutter and wow 5 956-957 
monophonic 4 297-239 
pickups 4 240*24 1 
record manufactiiie 4 239 
recoiders 4 237 
reconling charaaeristics 
4298-239 

Kcordlng s>^tem 4 237 
reproducing system 4 239- 
241 

sfercophonic 4 243-244 
Disk records see Records, 
phonograph 
Disk -scat tube 8 426 
DIdt spring 13 17 
Disk telescope 13 288-289 
Dislocation metamorphism 

8 303 

Dislocations in cry>uK 3 581* 
985 

Disodium 9.6-eiidoxohexidiy- 
drophthalatc 6 421 
Disodium methylarsonaie 6 421 
Disoma 10 4C9 
Disomidae 10 461 
Disorder (crystallography) 9 581 
Disparida 4 369 

Dtspcnal (population) 7 272, 
10 498-500 

Dispersal (sedimentary petrol- 
ogy) 12 140-142 
Dispersant 7 603-604 
Disperse dyes 4 308 
DIspene red 9 4 305 
Dispm'sed phase 9 291 
Dispersing prism 10 623 
Diipersion: colloid 3 291-292 
emulsion 4 566 
population 10 500-509 


Dispersion— rent. 

rotatory see Routory dis* 
persifHi 

Dispersion (radiation) 1 15-17*; 
4244 

anomalous 1 16 
chromatic aberration 8 89- 
90 

color 1 15 
gratings 4 140 
light 7 502-503 
optical materials 9 350 
quartz 1 16 
rainbow 11 331 
Dispersion alloys 10 5^ 
nh|»crsion forces 9 26; 7 196 
Dispersion gratings 4 HO 
Dispersion processes: estuaries 
5 82 

Dis{K:isiun iclathins (nuclear 
KaUeiing) 12 54-54<’j 
Disi)crsoid 9 585 
Disftharynx nasuta 13 6 
Displarement (mechanics) 4 244 
Displacement (sliips) 12 268 
Displacement, electric 4 427 
Displacement current 8 626; 

4 244-245* 

Displacement development 6 47 
Displacement pickup 14 321 
Displacement pump 4 245-246*; 
II 103-104 
air lift 4 246 
direct acting steam 4 245 
reciprocating 4 245 
rotary 4 24G 
vacuum 4 246 

Displacement leactions: clicmt- 
cil synth<^is9 391 
Displacement scries: oxidation- 
reduction r<*actiuu 9 465 
Display devices: aircraft instrii 
lucni panel 1 180 
catlKxIc-ray tube 2 554-500 
human engineering 6 496 
number indicator tube 
9 219 

storage tube 19 161 
Display type 3 344 
Dissc spaa*: liver 7 559 
Dissecting microscope 8 399 
Disseminulc 10 498 
Dissepiment 12 76 
Dissertations 7 542r 
^ Dissipation factor (diclearics) 
4114-115 

Diskipative foicc 5 437 
Dissipative tunneling 19 301 
Dissociation: bacteria 2 9 
equilibrium, itmic 5 54 
Dissociation o^nsiant: acid and 
base 1 40 
Dissolution 6 262 
Dissolving 8 522-524 
DissosUsira hngipennis9i\ii 
Dissotroehe tin 


Dlssyaunetric conditions: asym- 
metric synthesis 1 620 
Distacodtdae 3 406 
Distance measurement 9 20 
electronic methods 19 325 
microwave 18 325 
stadia 18 32. 324-325 
subtense bar 19 325 
surveying 19 324 
Tacsin 13 382 
taping 19 324 
trig-traverse 13 325 
Distelfhanus speculum 8 169 
DistichHs 8 127 
Distillate fuel 4 246 
diesel fuel 4 121 
kermine 7 337 

Distillation 4 246-252*; 14 346 
atmospheric gases 1 638- 
639 

azeotropic mixtuic 1 702 
crude oil 10 65 
destructive see Destructive 
distiliatioti 
drying 4 282 
fractional 4 249 
fnictioiialiiig column 

5 491-492 

heavy water preparation 

6 382 383 

isot(i|)c scjiaratioii 7 2^)5 
niolmilar 4 252-253 
pell oleum piiKCssitig 10 07 
pcti oleum separation 10 54 
pluic cfficieiny 4 251 
sa!t-watei convcisioti 8 123, 
1211 ^ 

se{>aration (chemical and 
physical) 12 186 
simple 4 248 
steam 4 248 

vapor-hquid equilibria 
4 247 

we also Gas alisorption op- 
ciations: Sublimation 
Distillation, molecular 
4 252-253 

Distilled spiiiM 4 253-255 
brandies 4 255 
cachai.a 4 255 
distillation process 4 254 
fennentation 4 254 
gin 4 255 
liqueur 4 255 
pulque 4 255 
rum 4 255 
tequila 4 255 
vodka 4 255 
whiskey 4 255 
Distilled vinq(ar 14 924 
Distoine4 148-150 
Distorted grains: metallog- 
raphy 8 293 

Distortion (aberration) see Ab- 
erration. optical 
Distortion (electronic circultt) 

1 347; 4 255-257*; 12 519 


I Distortion (electronic dreui^ 

! —cont. 

amplitude distortion 4 
bottoming 4 256 
cross modulation 4 257 

cross-over distortion 4 25 
crosstalk 9 555 
cutoff 4 256 

distortion in transistor 
4 256 

frequency distortion 4 25i 
grid current 4 256 
harmonic distortion 4 25( 
intermodulatiou 4 257 
nonlinear devices 4 256 
phase distortion 4 256-25' 
reduction by feedback 
4 257 

saturation 4 256 
transformer 14 28 
Distortion and noise meter 
6 340 

Distortionless transmission li 
1449 

Distributary streams 4 50 
Dislributcxl capacitance 2 414 
DIstiibuicd |>arainetcrs: tiai 
mission line 14 49 
Disliibiitcd parninctetv (elect, 
cal measurement) 4 457 
capacitame 2 44 (-445 
inductance 7 69 ^ 

DKti ibiiiion (piol>.il)itif\ ' 

4 257 258 

binomial diMribiilion 4 2'7 
binomial tlnxirem 2 1 01 
cciilial limit thcoiem dmi 
erroi theory 4 257 
mtiltivarisite normal diMn 
butinn 4 258 

normal distribution 4 257 
Poisson wr Poisson distri- 
bution 

I distiihiilion 2 227 
Distribution effects 5 00 
Distribution function 13 59 60 
Bolt/mann statistics 2 278- 
279 

Rdt/maiin transixirt equa- 
tion 2 261-282 
Bose Kinsteiii statistic*. 

2 3U5 

Ferrai-Dirac statistics 5 215- 
216 

lattice vibrations 7 414 415 
Distribution taw: extraction 
S 156 

Distribution pliotometcr 10 171 
Distiibution leservoir 14 406 
Distribution substation sss 
Electric power sul^tation 
Distribution switchboards 
14 520 

Distribution system: water 
14 405-407 



Dfttribution sysiemi, electric 
ice Electric distribution sys- 

tC!«< 

mstribulion transformer 4 424* 

425. H23 

pmributivc lattices 7 410 
pisiM'butive law for addition 
aiid niuiliplication 8 887 
Opunbiitive vector *244 
Distributor 4 256-289 
ignition? 19 

Disturbance climax 8 182-186 
Dibfubanee community 8 Wt 
D,«iin<lc4 259*:9 405 
DisuUoiic 18 263 

diisiwii/is 8 99 
Diidibiirii. R. W. 4 138 
DiKVitcne 6 586 
see atso Terficne 
DiilM>ujninc I 571; 14 488 
i 5 Ditliienylthiophene 18 605 
Diiiiio arid IS 60S 
n,rt-l)iitiio*n-octanoii acid (Li- 
acid) 2 18-14 
Ditliioiatbamalo 13 603 
ilithuuster 18 603 
Diihimutcs 13 260 

(iiiiiiui.W 12 116 

I).)(nig<.tcn catbidc 14 140 
Itii\lnfc/ius 14 169 
lht\UMhus dipstici 1 284 , 9 29 
Dihluin hrtgktweUiii 128 
ml 8 128 
Ihuidis 14 232 

l)MPn.il alH'iiation (liKbt) 1 7 
Hltcl cosiiiu lays 
■* ■'.01 

Diuinat inequality (tides) IS 
liT) 

Diiiifui iMialiax 9 545 
Liiiinul prcssuic variation (me- 
ifoiology) I Ki7.1f)8 
Diuiiial sjivcK'S 8 324-825 
Diurnal tide 18 634 
Dmuou 6 425 
Du 10 541 

Di\.il( i)t metals 2 889 
Divt'igence: acroclasticity 1 90 
series 12 189-191 
Divergence of a vector 2 413- 
414 

Divci gence speed 1 90 
Divergence theorem of Gauss 
Gams' theorem 
Divaging lens 7 452 
Divi-iMiv leteption (radio) 
n 25'! 

Diverter pole 4 225 
Duuic (drainage area) 6 458: 

II r>Hl 

Divider, analog: linear, tapped 
p'ltentlometer 1 873 
|M>siHon-8ervo I 878 
servo divider 1 872 
Diving duck 4 291 
petrel 10 997 


Diving plane) (aubmarlne) 19 
212-219 

Divinyldlchlomilane 12 929 
Divisibility (number theorv) 

9 224 

Division 4 259 

analog computer 1 372- 
378 

digital computer 4 185 
polynomial 1 240 
quammions II 185 
Diviuou ai|prithm 5 46 
Dixidae4 212 

Dixie Bright 101 tobacco 5 183 
Dixie King cotton 5 183 
Dixon, F. J. 7 36 
Dixon, H. H. 10 292 
Djadokhta sandstone 11 388 
DJawa 4 357 
Djerassi. Carl IS 126 
DM£ (dropping mercury elec 
trode) 10 455 
n\IKT U 376rt 
DMTT 6 423 
DN 6 422 

DNA see Deoxyribonucleic acid 
DNBP 6 422 
Dnieper 5 1 21 
Dniester 5 121 
Ddbiier-Afiller synthesis 
II 192 

Dobrin, M B. 9 310 
Dobson liy 6 394 
Dock. <Iry 4 279 282 
Dockuni Group 14 85 
DucvKlont 13 361 
Dneodonta 4 259 
Dncoglossatc radula 8 561 
Docosane 1 249 

Doctor’s Dilemma (game the- 
ory) 6 28 

Doctor swtt'toning: petroleum 
processing 10 70 
DcKiuiiiciU copying 10 160 
Documentary reproduction 
10142 

DiHidcr H 132 
Dodecahedron 10 471,492 
Dodecamcthylcyclohcxasi - 
loxane 12 324 
Dodecatidioic acid 3 640 
Dodecane 1 249 
Dodccenc (teti.iiner) 10 46 
Dodo 8 302 
Doering, W. 11 190 
Dog 4 259-260 

dental foimula 4 66 
gestation period 6 182 
Dfq; flea 12 345 
Di^ salmon 12 14 
Dog tick IS 630 
Dog whelk 14 488 
Dogfish 4 260': 12 243 
Dogger (Jurassic) 7 825 
Dogger Bank 9 165 
Dogwood 4 260*;14 144, 190 
Delay, £. A. $285 


Doldrumbelt 14 494-495 
Do/eretAecii 11 86-87 
Didcrfte 4 93 
Dolgitiov. S. 14 265 
Dolichonyx orysivorus 
2273 

Dolichopithecus 10 590 
Dolichopodidae 4 212 
DoUchosoma 1 221 
DolichoUiorad 1 528 
DoUrhoitesputa 12 407 
DoUnc 7 332 
DolioUd 14 140 
Dolioiida 13 542b 
Doliolutn 13 542b 
Dollar unit: reactor physia 
11367 

Dollard. J. 1 112; 5 549; 10 32. 
1180 

Dolly: industrial trucks 7 86 
Dolly Varden Uoul 14 119 
Dolomite 4 260-261*; 7 515; 
11590 

calcium mineral 2 398 
carbon 2 462 
carbonate minerals 2 467 
lime (industrial) 7 515 
nugnesitira ocennenoe 8 19 
refractory IS 153 
in siyolites 13 208 
weatliering 14 460 
Dolomite maiblc 8 lOU 
Dolomite refractories 11 410 
Dolomite n>ck 4 261 
chert in 3 56 
coiii|»ost(ion 4 261 
limestone? 515 
mciasoinatism 8 304 
ouurrence 4 261 
origin 4 261 
lextuic4 26i 
Dolomites 5 117 
Dfllomiti/ation 7 516 
Dolostonc 4 261 
.tolphit oil 5 189 
Dolphin 4 262 
Domagk, G. 1 476; 13 606 
Domain (rrystallography) 4 262 
antiferroelectric 5 228 
fcrriM'lectrics 5 225-22? 
ferromagnetic 2 98: 5 229; 

8 24-26. 48. 50 
DominanLO cnviroiimcnt 
5 12-15 

Dominance, recessiveness, 
blending 2 327; 4 262*: 
6107-108 

Dominance hypothesis 6 430 
Dominant: Mendeiism 8 223 
Dominion Observatory 1 610 
Don 5 121 

Donau (Glacial) 6 195 
Donau GOnz (Intergjadal) 

6195 

Dotux gou/dii 12 306 
Donets 5 121 


Donnont mMI 1lS 

Donkey 4 282-263*; $ 466; • ^ 
geiution period 6 182 
Donn, W. L. 6 142 
Donnan, F. G. 2 202; 4 263: 

9 436 

Donnan equilibrium 4 263*: 

7 243. 255: 10 276 
Donnay.J.D. H.8597 
Donnell, J. R.8448 
Donor atom 4 263*; 12 167 
Donovan bodies 6 250 

j Donouania granuUimetis 6 250 
Doodlebug 1 437; 2 362 
Doodsun, A. 1'. 4 346; IS 634, 
638 

Door: sound transmission 1 519 
Dootsen. F. W. 4 148 
Dop (gem rutting) 6 102 
Dopa (3,4-dihydroxyphcnlala- 
nine) 4 236 
Do{)c dyeing 4 310b 
Doping (semiconductors) 12 169 
tunnd diiKlc 14 144ff 
Doppler broadening (spectral 
lines) 1 662 

Duppler effect 1 Cl 8; 4 264-2^, 
417 

acoustical 4 264 
binary stars 2 187-188 
rk>mplon cfiect S 356-858 
galaxies 6 9. 12 
Tves-Stilwell experiment 
3 207 

movlng-u^t indication 
8620 

navigation satellite 12 36a- 
37 

optical 4 264-265 
radar 4 265-268 
radial 4 265 
red shift 11 367 
sonar 12 504 
transverse 4 265 

Doppler frequency shift 4 264; 

8 GOO 

binary stars 2 187-188 
radar 3 425; 4 266 
Doppler piinciple 1 165 
Doppler radar 4 265-268*: 0 20 
antenna stabiiization 4 266 
chmd reckoning 9 16 
drift measurement 1 164 
frequency slilft 4 266 
moving-target indication 
8 620 

navigation 4 266 * 

Doppler shift 11 246; 12 540b 
Doppler width (spectral lines) 
1602 

Dopplcrite 4 268 
Dorado 8412, 414* 
Dorllaidac42]2 
Dorippidae 4 84 
Doris 9218 
Dormant bud 2 361 
Dormant seed 12 146-1466 
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Dom, f» i. 


Dom. F. £. 11 S25 
Dornefe«t4 479 
Doropygus 9 170 
I>oropygus psytius 9 170 
Uomsoma cepedionum 12 288 
Dorr agitator 7 423 
Doit dariflocculator 12 228 
Dorr classifier S 150 
Dorsal root ganglia 6 37-88 
Dorvilleidae 10 461 
Dorylaiiuida 9 90» 83 
Itoryiaimoidea 4 268 
Doryfaimus 6 436-441 
Dorypteryx 11 71 
Dosimeter 4 268-269 
Dot product of two vectors 
2412 

DotMchixa carbormrea 4 234 
Dothichiza chondroplea 4 234 
Dotriaointane 1 249 
Double angle formulas 14 95-96 
Double-base diode 14 38 
DoublC'biind technique 10 97 
Double bond: chemical 3 25 
Double bond shift: isonwri/a- 
tion 7 281-282 

Double-cone air separator 3 156 
Doublc-difliised planar passi- 
vatM ttansistor 14 36 
Double effect (jans 8 436 
Double-focusing spectrometer 
2 162-183 

Double Hooke’s mechanical 
joint 14 2»6 

Double minor 7 185; 8 506- 
507* 

Double minor, Fresnel 7 185 
Double pain 9 491 
Double-pipe heat exchanger 
5 575 

Double refracthm see Birefrin- 
gence 

Double salt 12 16 
Double-slit experiment: inter- 
fdrt'nrc of waves 7 184-185 
Double stars see Binary stars 
Doubte sulfate theory IS 154 
Double weighing 2 74 
Doublet flow 4 269 
Doublet sound source 12 511* 
518 

Doubletone boards 10 611 
Doubly magic nudei 9 205 
Doubly periodic functions 4 562 
Doudoroff, M. 2 56 
Douglieily, E. I 698. 700; 9 29 
Douglas, K. K. 9 345 
Doui^s fir 4 269-270 
Dourine 14 124 
DouvUle. H. 9 614 
Dove 4 270 

Dove prism 8 508; 10 18 
mirror optics 8 508 
Dow diaphragm cells 3 70 
Dow process: catechol 2 550 
ptwnol 10 112 
Dow-17 process 4 535 


Down 5 195 

Down-thc-hole drilling 2 296 
Downdraft (air) 1 151; 13 616, 
617 

Downdraft kilns 7 346 
Downs cell 3 71: 12410 
Downloniait scries 12 327 
Downtonian Stage 4 87 
Downy mildew 3 483; 6 251: 
9 327, 601: 13 292 
see oLw Plant disease 
Downy woodpecker 14 541 
Doyle rule, forestry 5 4{m 
Dorer 2 370; 4 351 
2-(2.4-DP)6422 
DPN see niphos[)hopyiidinc 
nucleotide 

DPNIl .ire l)iphu<i|>liopyridine 
nucleotide leduccd 
JJraba aizrfidei 12 146 
IJraha alphia 12 146/i 
Dracaena 13 120 
Drorn 3 412 413*, 6 8, 13 23 
Utaconids 6 307 
Dracunculoidca 4 270-271 
Dracutnulus medinensts 3 644: 

4 270; 6 292; 14 411 
Dracunuiosis 6 292 
Draft (ship) 12 255-256, 269* 
Drafting 4 271 

see also Engineering draw- 
ing 

Drafting machine 4 271 
Drag, aerodynamic see Aerody- 
namic wave drag 
Drag bit 2 295, 9 293 
Drag coefficient 2 80-81 
Drag-cup tachometer IS 384 
Drag force 2 80-81 
induced 13 175 
pressure 13 175 
skin friction IS 175 
wave 1$ 175 

Drag link mechanism 5 485 
Dragline 2 368; 3 416: 5 133 
134:8 474 

Dragline dred|^ 8 478 
Dragon tiee 7 273 
Dragonfly 4 271*; 9 274 
Drain casting 2 649 
Drain tile 3 167 
Drainage 14 393 
airfield 1 216 
of minet 3 238; 8 494-495 
stream pal terns 5 360; 

11 581 

retaining wall 1 1 534 
Drains^ basin 2 107; II 581- 
583 

runoff characteristics 
IS 318-319 

Drainage canal 2 4S3-4S4 
Drake bud failure 1 495 
Drake Passage 9 483 
Drakensberg 1 107 
Draper catalog IS 41 


Drawbridge 2 SS4 
Drawdown: well 14 470 
Drawii^, engineerii^ pictorial 
10214-216 
schematic 1261-62 
see also Engineering draw- 
ing 

Drawing of metal 4 271-272 
forging 5 470 
powder metal forming 
8 286 

rod and wire drawing 4 272 
tube drawing 4 272 
see also Tem|iering 
Drawing out* textile 13 534 
Dichy, K. C. 14 21 
Dredge 3 417: 4 272 
Dredge samjder (marine sedi- 
ments) 8 144-145 
Dieikanien 6 262 
Drepanaspis 9 491 
DretMneUidae 9 510 
Dicpanidac 7 464 
Drepanot ta(lu\ e\annulatu% 

5 ma 

Drepanopeiiza ribu 8 212 
Dicsbuctiian age 2 425 
Diesden Nuclc.!! Powet Station 
(Nforiiss, 111.) II 3.59 
Dressitig (food) 5 387 
Dreycr, J. L. E 9 24 
Dried milk 8 437 
Driri (paiiil) 3 248; 4 273* 
drying oil 4 290 
l>ricrilc4 77 
Drifscli. II. 4 576 
Diifl (iiistiuiiientU? 153: 

10 206 

Drift bottle 9 251 
Drift itc see Sea ice 
1)1 if r mining 8 478 
Diift ti.insistor: diffused-buse 
7 :II9 

high-frequency character- 
istics 14 37 

Diift velociiv (charge ctiricis) 
12 167 

Hall effect 6 320 
Drilimctrr: .uttM)riic radar 
I 164 

Drilidae 3 277 
Drill 4 273-274; 8 7 
Drill bit 2 295 
Drill bon 4 101 
Drill -hole togs 14 470 
Drill jumbo 14 142 
Drill pipe 2 295 
Drill rig 2 295 
Drill rod 2 295 
Drill steel 2 295 
Drill stem 2 295 
I Drilled caissons 2 389 
I Drilled pile 10 228 
Driller's 14 470 
Drilling: agriculture 1 128 
boring 2 294-295 


Drilling— conf. 

cable-tool drill 2 384 
exploradcm 8 41^ 
jet flame 8 489 
jet piercing 9 472 
machining 8 6 
mineral prospecting ii 
mining machinery 8 488 
oil and gas wells 2 384 
petroleum prospecting 
1057-58; 1125 
rock drill 3 417; 8489 
turbodrill 14 154 
water-jet 8 489 
see also Boring 
Drilling machine 4 273-274; 8 
Drilling methods, minerai tet 
Boring and drilling, tiiiiiera 
Drilling mud: attapulgite 3 i6‘ 
barite 2 94 
bentonite 2 163 
fuller's earth 5 559 
ptiulcum engincetuig 
10 57-58 

removal of aittings 2 2^ 
DrimysS 187; 8 240 
Dtin, Gulf of 5 114 
Driptune 13 35 
Drive, organic (behavior; 8 60* 
Drive beetle 3 276 
Driven caissons 2 389 
Drtving-|x>ini impedance: me 
clianical 7 38 * 

Dria/le 10 574 
Drogden rise 9 250 
Drogue 9 251 
Dromadidae 3 9 
Drotnaeidac 2 545 
Ifromaeus notfiehollHudiae 
2 545 

Dromia 8 76 
Dromia erythropus 4 33 
Dromiacea 4 34 
Dromiid crab 4 33 
Droiuoran 9 4 

Dione (.liiciaft) 4 274-27.5*. 

12 406 

applications 4 275 
autopilot 1 689 
electronic counternKasurc 
4 522 

guidance system 4 274, 

6 286 

propulsion 4 274 
telemetering 13 426 
Drone (bee) 2 12S 
Drop forging 5 470-471 
Drop hammer; forging 5 470 
471 

pile driving 10 227 
Drop-out (magnetic rerording 
841 

Drop-out fuse 5 578 
Dropping mercury electrode 
10455 

Dropping point 10 550 
Drosera 1Z9S, 31; 18 290 
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11 ? 


nroscracese It 31 

1 700; S Ul, 659; 
*5 5. 6 498:7 122/. 478; 8 408, 
fi76. 10 4J6* 235; IS 492; 

14 602 

spontaneous muution fre- 
quencies 8 675 

DTMpohila melanogaster $ 107, 
115; 4 216; 5 362; 6 lOS; 
9618: lOllOj **230 
chi'utnosome number S 107 

jjrosifpfulavirilis il\2 
ntoM)phnidac4 212 
Drittsing 11 120 
Drought 4 275 
Drought resisunce: plant 
10 2M7 

Drowned valleys 5 277 
Drug 2 552 

{Mia-atninosalicylir acid 
1320 

effect 1097 
hypnotic 6 595 
iMinicntiiiic acid hydra/ine 
7 282-283 


narcotic 9 3 

phaiiiiaLeutiral cheiiiisiry 
10 02 93 


psvchiccnoigi/ers 11 71-72 
])svihophaiiu.Ki)lo|>ic iCf 
P •uhoph.irinacoingic 

diiigN 

Mtui^cs 10 94-96 

viiUa dtugs 13 244 

siilfone (.intiiiutrobial use) 


13 253 

ii.mquili/cr 14 16-17 
Dtiig.iil(hction9 4 
Ding (>\cido<t.ig<‘ 14 0 
Ding resistance 4 275-276*; 


b.(( lei lal ti atistoi iiia tioii 
14 21 

Ihiigsuin lK‘ellcS287 
Diiim 8 605-666 
Dtum (fish) 10 10 
I'nim (Uycr4 289 
J>.um ivjie marine boiler 
I lot. 14 412 
biuniliii4 276 
Ihuja- 1 265; 5 542 
Onipelet 12 146 

Ihv adiabatic lapse rate 1 632 
Oiy-bulb thermometer 6 515; 
1182 

Orj fell 4 276-279*; 8 233-234 
hlack mix 4 277 
urbon electrode 4 277 
cell chemistry 4 277 
mnitruction 4 276-277 
deterioration 4 278 
electrolyte 4 277 
enclosure 4 277 
gelatinous paste 4 277 
l-edanche 10 587-588 
operating characteristic 
4278 


Dry cell->cont. 
shelfU{e4 27S 
temperature ettea 4 278 
voltage 4 278 
sine electrode 4 277 
Dry chemical fire extinguisher 
5279 

Dry desert S 190 
Dry (lock 4 280-282 
floating 4 280-281*; 

7 395 

giavmg4 281-282 ^ 

marine railway 4 280 
Dry-fungus beetle 3 278 
Dry gangrene 4 23 
Dry gas 9 5 
fields 9 6 
pools 9 6 
Dry ha/c5 367 
Dry icc 2 466; 4 279 

in cloud seeding 3 217 
Dry measure 8 188 
Dry offset process 10 001, 615 
Dry pressing: oiramic technol- 
ogy 2 649 

Dry snow avalanche 1 693 
Dry spinning (fiber) 5 242 
l)iy wash 4 76 
DrydiKking 4 279-282 

see also Marine fouling 
Drver 4 283-289 
I Drying 4 282-200 
' ceramic technology 2 650 

I clussificauim of drycis 

4 283-289 

dchumidificr 4 45 46 
deliquescence 4 48 
desiccant 4 77 
direct batch dryeis 4 285 
direct continuous dryeis 
4 285 

of gases 4 289 

gravimetric analysis 6 262* 
263 

indirect batch dryri s 4 288 
indirect continuous dryers 
4 288 

infrared lamp 7 104 
leather and fur prorcssing 
7 447 

prilling 10 58? 
pyromctallurgy. nonferrous 
II 121 

of solids 4 282-263 
see aUo Dehydration 
Drying oil 4 290 
Drying oil: linoleum 7 528 
linseed oil 7 528 
paint 4 273, 290*: 9 493: 
IS 367 

Drying oil-alkyd 10 466 
Drying-rate curve 4 283 
Dryii^-time curve 4 283 
Dryinidae6 574 
Dfyocopus pileatus 14 541 
Dryblcstidae 9 538 
Dryomyzldae 4 212 


Dryopidae8278 
Dryoptthecus 10 590 
Dryopoidea 3 276-278 
Dryopterw 15 II6 
Dryprint 10 617 
Drysdaie ac potentiometer 
10 543-544 

DTL tee Ixtgic circuit 
Dual coordinates: geometry, 
noneuididcan 6 155-156 
I Dual cycle engine 14 159-160 
Dual objects (geometry) 6 156 
Duality: geometry, noncudid- 
can 6 156 

Duality principle: lattice | 
(mathematics) 7 409 
projective geometry 11 3 
DuxI-itmCC (^cilloscopes 9 430 
Dubhe 14 235 
DiiBois. C. 10 32 
Dubois, F.. 7 303 
DiiBois, K 2 25, 221 
DuDois-Reyinond, lemma of 
2 409 

Dulios, R 1.14177 
DuBridge, L. A. 10 153 
Duik 1 136; 4 290-291* 

Duck billed dinosaur 11 484 
Duck-billed platvpus 11 51; 

13 673 

Duckweed 1 497 
Dticrey skin test 12 372 
Ducrcy's bacillus 2 352 
Duct of Cuviei 2 499 
Duct of Santorini 4 153 
Duct of Wirsung 9 529 
Ducted fan 4 2>ll-292 
Ducted flow 4 292 
Durt(‘d propeller 4 291 
Ductile iron 2.541 
Ductility 8 268: 10 398-400 
Ducting 11 201 
Ductleu gland tee Endocrine 
gland 

DuCtitli efferentes testis 11 4'’3 
Ductus arteriosus 2 484, 491. 
494 

Ductus choledochus 613 
Ductus deferens 11 471 
Ductus veitonui 2 485 
Dudley, H. W. 14 3i6 
Du.V.ev.W. M.2424 
Duero River 5 121 
duFay.C.F.4 462 
Dufayoilor film 10 167 
Duffy blood group factors 2 269 
DiifourS 119 
Dufour, L. 6 400 
Dufour effect 13 576 
Dufr4noy, A. 2112 
*Pugesia tigrina 14 89 
Dvggar, B. M. 3 83 
Dugong 12 347 
DUKW (landing craft) 7 396 
Duldtol 1 52 
Dulong, P. 12 574 


Dulong-Pedt law 12 574*575 
Dulse 11 554 
Dultgeii process 10 604 
Dumas. J. B. A. 9 393 
Dumiw method: nitrogen deter- 
minatiem 9 398 
Dumatella earolinenw 2 550 
DutiMt 7 265 

DuMond, 1. W. M. 1 651-652; 

3 358 

I Dumont, A. B. 8 288 
Dumortierite 4 292 
Dumped packings 6 45 
Dumyiy level (surveying) 7 487 
Dun Moiiiiiain 4 293 
Pmaliella i 340; 14 375, 398 
DunahVffa viridis 2 340 
Dune 4 292-292/1*; 12 432 
aitiOcially formed 3 242u 
foiin 4 292 
lithified 9 522 
migtation 4 292(i 
plains 10 263 
sUbiHsathiii 4 292a-293 
Dune vegetation 3 242a: 

4 2920-293* 

Dung beetle 2 131 
Dung fly 4 212 
Dungeness crab 3 530; 4 34 
Dunite 4 293-294*: 9 317; 

12 198 

aimiKisition of mantle 
8 532 

heat production in 4 332 
|M.ridotitc 10 12 
Dunklc, P. B. 12 232 
Dunhleosteus2 
Duiiklcy, W. U. 8 429 
Dunn, F.. 14 625 
Dunn. J. 9 533 
Dumi.R. B. 13 270 
Duocriiiin 4 172 
Duodenal gland 4 150 
Duodenum 4 154, 161; 7 223, 
531:9 628 

Duodiode 4 205; 14 252 
Ouodiode-high-mu triode 
14 252 

Duograph 10 608, 613 
Duotone 10 608. 615 
Dimtypc 10 GOB 
Dupin, F. 6 494 
Duplexer: gyrator 6 303 
iron foundry, direct-arc 
furnace I 502 
radar II 200. 211 
Duplicate printing plate 10 61% 
Duplication, chromosome 0 671 
Dupliddentata 7 382 
Dupouy, G. 8 375 
Dura mater 8 224 
Dutain 3 229, 232-233 
Duran-Reyiials, F. 6 522; 

14 328c 

Duranickei 0 95 
DUrer.A. 10617 



fff Owrfcom, i. 

Durlum, J. t 424; 4 359, 3725, 
375; 5 97; 7 270, 456; 11 141, 
425 

Durham fermentation tube 
14 389-390 

Durham Heights 1 323 
Durtchlor 7 266 
Duriron 2 540; 3 490; 7 266 
Duroc swine IS 339 
Durum wheat 14 480 
Dushraan-Richardson equation 
see Richardson equation 
(thermionic emission) 

Dusky stink bug 6 405 
Dust 4 296 297 
aerosol 1 99 
atmospheric poliuticm 
1645 

electrical discharge in 
clouds of 4 297 
interplaneury 7 222 
in teratdlar 7 221-222 
sky color 8 320 

Dust, mining operations: coal 
8 492-493, 500 
diseases and health H 503 
ex[4oAioi» 8 500-501 
preventive measures 8 493, 
500-50r 

rock dusting 8 500-501 
Dust and mist collection 4 294- 
296 

aerosol 1 99-101 
air filter 4 296 
doth collector 4 295-2‘Hi 
electrostatic precipitator 
4 296*. 538 539 
gravity settling chamber 
4 294-295 

inertial device 4 295 
miscellaneuits equipment 
4296 

packed bed 4 295 
scrubber 4 2*16 
separation (mechanical) 

12 187 

smoke 12 387 

Dust collector: electrical 5 571 
furnace (steam generating) 
3 572 

mechanical 5 571 
Dust cxplosicm and explosive 
5153 

mine 8 500-501 


Dust storm 4 296-297 
desert source 12 348 
electrical effects 4 297 
mechania of dust raising 

4 296-297 

optical effects 4 297 
Dusty miller 2 432 
Dutch dm disease 1 574; 

14 75 

Dutch Harbor 1523; 9 158 
Dutrhman'S'ptpe 1 532 
Dutton. II. J. 10 190 
Duty cycle: radar 11 200 
Duvetyn: textile 13 537 
Du Vigneaud, V. 4 235; 6 483; 
10251 

Diiyscns, 1. N. M. 10 186. 190 
Dvina 5 121 
Dwarf, amliotic 12 368 
Dwarf star 4 29?*; 13 39-44 
Dwarf ta(ieworm 3 643 
Dwaifcd tice 4 2*)3 
Dwarfism I 37-38: 10 252; 

13 493, 625 

Dwiggim, W. A. 14 171 
Dwight-Lloyd machine 7 433 . 

nickel metallurgy 9 98 
sintering 11 121 
Dworkin, M. T. 8 340 
Dwyka tillitc 10 25-26 ! 

Dyadic 4 297 

Dye 4 2*17 310*; 13 32: 14 528 
rhemiial structure 4 2*Ki | 
color or hue 4 298 j 

diaiotiration 4 107 { 

flavone 5 296-2*)7 ' 

ink? 113 

methods of application 
4 299-307 
mordant 8 597 598 
origin 4 2*18-299 
textile plinting 13 .542ii 
iitili/atimi 4 299 
see also Dyeing; Stain I 

(microbiological) j 

Dye letardrii 4 310/1 
Dyeing 4 310 311* ! 

aniuuil Obett 310(/ 3105 
assistants 4 SlOe | 

cc4iuiosc fibm 4 310a 
cotton 5 249 
4lo|)C 4 3105 

leather and fur processing 
7 446-447 

man-made Bbers 4 3105 


Dyeing— cent. 

nontextile materials 4 31 1 
pigment dyeing 4 3105 
spin dyeing 4 3105 
textile diemistry 13 537- 
542 

fextile d)«ing equipment 
4310-311 

textile ininting IS 542<i 
wool 5 252 
see also T>yc 
Dyeline 10 146 
Dyestuff see Dye 
Dyna-Soar 5 590 
Dynamic braking 4 311*312 
dcctric locomotive 7 571 
Dynamic computation (ocean 
cunrents) 9 245 
j Dynamic loudspeaker 7 589 
Dynamic nictamorphism 8 303 
Dynamic meteorology see Me- 
teorology, dynamic 
Dynamic miciophone 8 360 
Dynamic optimi/atinn 3 31 
Dynamic pickup 4 241 
Dynamic plate resistance: 
raeasutement 14 128 
vacuum tube 14 248 
Dynamic-pressure pickup: elci 
trokinetic transducer 4 481 
Dynamic similarity 4 312-313 
Froude number 5 541 
Dynamic sicieotypy 11 398 
Dynamic transtluccr 8 358 
Dynamical analogies 4 315 
aitelasticiiy I 100 
Dynamical friction: plasma 
physics 10 595 
Dynamics 4 313-314 

contrasted to kinematics 
7 347 

I fluid see Fluid dynamics 
gas see Gas dynamics 
kinetics 7 359 
mechanics 8 193-194 
moment of inertia 8 565- 
BG6 

Newttm's laws of motion 
991 

population .tee Population 
dynamics 

rigid -body II 570-577 
Dynamite 5 151 
blasting 2 255 
open-pit mining 8 473 
Dynamite cotton 5 75 


Dynamo 4 314 

see also Electric roiating 
machinery 

Dynamo theory (geomagnetism^ 

4 341: 13 510 

Dynamometamorphism 8 296a 
Dynamometer 4 114 
absorptitm 115 
deep sea 8 147 
prony brake 11 5-6 
tests 4 314 

j Dynastes titynu 2 ISO 
i Dynatron 9 425; 14 252 
' Dyne 4 314 

Dyne-centimeter of energy (er^ 
565 

Dynel 5 244 

dyeing 4 3105 

Dynodc: phototube, multiplier 
10 105-196 
Dypnonc I 36 
DvMrthria 12 598 
Dyschondroplasia 4 314-315*. 
12 368 

epiphyseal cartilage 4 314 
skclet:il system disorders 
4 314 

r>\sdfrcus 6 400, 409 
iyysdercvs minulus 6 405 
r>y\/lrrnif suturellm 6 40.'» 
Dyseiiicry 1 4G6-467; 4 102.219, 
7 1225, 9 591. IS 310 
amebic Amehia||s 
bacillaiy see Bacillary dys- 
entery 

Dysentery bacilli see Shigella 
Dysesthesia 9 564 
Dysgenesis 1 1 465 
Dysideiilau 4 1085 
DystxIonC Ifinfp; 9 81 1 
Dysodonta 9 614 
Dyson, F. J. 12 60d: 13 486 
Dyson, G. M. 3 43 
Dvson raiemscope 8 385 
Dysphagia 2 520 
Dyspnea 2 349; 4 37; II 532 
Dysprosium 4 315. 54.5 
electron configuration 
4 504 

extractive metallurgy 8 277 
Dystrophic lake 5 529 
Dystrophy, muscular 8 643-6Di 
659 

Dytiscidae 3 276 
Dytiscus 3 282, 266 
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e4Sl7 

loganthm 7 575 
E corona IS 270-272 
E layer 1 629 
aeronomy 1 98 
ndio-wave prepagation 
II 321 

t ncuirino 4 542<l 

t iiHkolt 12 201 

Cl procea: ateric effect IS 1S2 
£2 process IS 132 
£2' process 13 133 
Raeiet tmperialis 7 469 
Eagle 4 317 3I8*; 6 345 
Eagle mounting 4 14) 

Eagle ray 2 111 
E^lc test IS 375 
F.ir4 3l8 324*; 12 180 
devolopiDCiit 9 323-324 
fliiim 6 352 
musnilature 4 318-319 
osieoiogy 4 319 
srnsoiy areas 4 322-323 
l-ar protcccors 4 324 
I iir shrll 1 2 
Ur tnim|)ct 6 3565 
Urdium 6 352 
Url. J. A 3 502 
Famiuff 4 324 
Eatphone: hearing aid 
6 3565 

Urplug 4 324 
Kanh 4 524-S30 

astiotioiiii(.il unit 1 018 
atmosphere 1 627-629 
bioaphere 2 2S8 
curvature of surface 
6122 

density 4 324-825 
dimensions, determination 
Ot 6 120 

distribution of elevations 
IS 216 

ehxtrical properties of 
IS 506 

electromagnetic radiation 
11 214-215 
dement abundances 

5 549-552 

equilibrium tide IS 6SS 
force adds IS 611 
Koodtemical processes 

6 118-119 

atmosphere 1 629-631 
biosphere 2 239-244 
hydrosphere 6 565-568 
lithosphere 7 546-658 


Earth -coni. 

gravitation 4 324-325; 

IS 513-521 
hydrosphere 6 565 
Isostatlc equilibrium of 
13 519 

land distribution 4 325 
life zone see Biosphere 
lithosphere 7 546 
oblatcncss 6 264; 10 39 
planetary relationships 
4 529 

principal layers 4 328 
proof of rotundity 4 382 
rock ounposition 4 327-328 
rotation of 4 334-335 
suiclliie. aiiifirial 12 32- 
3Cfl 

shape 4 324-325 
spheroid 13 518 
surface waves in 12 152 
temperatures 4 327 
tidal friction effect 13 540 
water distribution 4 325 
see alsQ Geochemistry; Ge- 
ology; Geophysics; Natu- 
ral resources 
Earth (age of) 4 330 331 
absolute time scale 6 135 
fully arercted stage S 508 
maximum age 4 330 
meteorite lead age 4 331 
minimum age 4 330 
oldest geologic events 6 1 37 
ore lead age 4 331 
Earth (otre of): com|)osicion 
7 548-549 
defined 7 546 
dectric currents in 6 150 
features of 4 338-341 
lithosphere, geochemistry 
of 7 54G-S5S 
terttmophysici 13 414 
Earth (crust of): age 4 330 
a>mpositlon 7 547-549 
defined 7 546 
deformation 4 102 
dmuity 13 519 
demenu 4 549-552; 9 376 
features 4 338*341 
Internal patterns 4 328 
joint structures 7 316<< 
UthoipheK. geochemistry 
of 7 546-553 
mass distribution 
18 818-519 


Earth (crust of)”rmri. 

oceanic crust IS 220-223 
ore dements 9 385 
seismic waves 12 152 
sial 18 412 
sima 13 412 

surface gravity anomalies 
IS 518-519 
tectonic paitenu 
IS 406-413 

tectonophysics IS 414 
nplift 14 386 
warping 14 3B5-386 
Earth (heat flow) 4 331-334 
condnetion transfer 4 333 
contioeutal heat flow 4 332 
convectifMi systems 13 419 
convective tranbjmrt 4 334 
energy sources 4 602 
geothermal giadient 4 332 
beat transfer 4 833 
oceanic heal flow 4 332 
radiative transfer 4 333-334 
radioactive heat produc- 
tion 4 332-333 
surface heat flow 4 812 
thermal conductivity 
4 332-334 

Earth (mantle of): composition 
7 547-548; 8 532 
defined 7 546 
interior, features of 
4 338-341 

lithosphere, geochemistry 
of 7 546-553 
sdsinic waves in 12 152 
suboceanic 13 221 
teaonophysics 13 414 
Earth (orbital motion) 

4 334-337 

eccentricity of orbit 4 387 
Foucault pendulum 5 480 
mean radius of orbit 4 336 
cwbital velocity 4 336-33? 
period of revolution 4 336 
rerolution along orbit 
4 586-337 

rotation about axis 

*4 334-335 
tidal friccton 4 335 
Earth (origin of ) 4 330 
continuous production 
theory 4 552 
oosmogenic theory 4 830 
initial creation theory 
4 552 

ocean bailu 18 223 


EarUi (origin of)— coni. 

temperatures at accumula- 
tion 4 340 

Earth -current measurement 
U 507-508 

Earth-current storms 18507-508 
Earth currents see Terrestrial 
electricity 
Earth dams 4 6 

Earth deformations and vibra- 
tions 4 837-538 
volcapic 14 354-355 
see elso Volcauolcq;y 
Earth-fill embankments 4 6 
Earth inductor 4 338*; 6 149- 
150 

Kai th inductor compass 
6 H9-t50 

Earth interior 4 338-341 
density variation 4 389 
depth (rf compensation 
18 519 

inoonipressibility 4 340 
magnetism 4 841 
mean density 4 339 
moment of inertia 4 839 
pressure variatltm 
4 339-340 
rigidity 4 340 
seismic data 4 389 
seismology 12 154-155 
spherical stratification 
4 338 

tectmioph^ics 18 418-420 
travd rime curves 12 152 
Eartli magnetic field: sferio 
12 237-238 

see etio Geomagnetism 
Earth resource patterns 
4 341-345 

Africa and Australia 4 845 
employed resources 4 844 
Eurasian continent 4 345 
humid macrothennal 
regions 4 342 
humid mesothermal , 
regions 4 842 
binnid microtbermal 
regions 4 342 
land resourees 4 845 
marine resourca 4 344-345 
North America 4 345 
potential resources 4 344 
rod: oomporition 4 344 , 
South America 4 845 
surface eenfifunrifls 4 844 
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Earth reiouri^ paturna—cont 
water defiaent regloiu 
4 M2 

Earth ntelUte see Satellite 
t^ifiaa! 

Earth idenon 4 S45 146 
dioumioai of tlw ( irth 

6 n<i 120 

gtodisy 5 ll<M M 
trianguhtum 6 121 122 
Earth amface hypsogtaphic 
curve 4 127 

EarthUdCT4S46 151* 19 618 
gravitational pot«iiial 
4 347 

gravity tide observations 
4 143 310 

Inrmonie conuitiunn 
4 348 

I me numbers 4 148 
obacrvatioiul leiults 
4 110 

obstrvationv of 4 146 
k/h niio i MO 
tidal dissipation of (neigy 
4 ISO 111 

Earthenvsaie 10 116 
Eanhflow 8 167 
landdide 7 307 
Farthmovfr2 170 4 151 112 
Farthquike I 112 1>4* 

12 149 no 

aftrrshr*cks 4 15 )11 
bdti (world) 12 110 
claisifirthon 4 3)2 
effect! 4 352 
fmcshwkv 1 112 111 
hKtoiicil ciithqiiikos 
4 111 ri 

Intmsitv 4 311 12 150 
itland ire {lositions 1 ) 412 
magnitude 4 111 12 lit) 
seivinic wisM 12 147 
seismic 7one& 4 114 
seisminiv 4 111 
sue of 4 151 12 no 
soiiicc of shock I 312 
tedonophysin 11 U4 
tvpes 12 no 
volrinic eruptions with 
14 315 

EarUistar 6 469 
kjitlmorm I 126 i l»t l>>* 
imfKiicincc 4 151 
locomotion 4 151 
rcpriKluction 4 11^ 
structiiic 4 Ilf 111 
Eir»iK4 666 111* 

Furopeui 5 6 
£ast,E M 6 410 
E»t Amtialia Cuirent 9 247 
East Auvtrallin Uigbldids 
1 672 

East China Sea 9 271 
Eait Coast fever 7 299 
East Greenland Current 
1 524, 626, 9 249 


Fast Iceland Cunent 9 249 
East Indian ox 14 607 
hist Indies 4 155 35S 
Uornco 4 156 
Celebes 4 357 
Java 4 357 
New Britain 4 118 
New Guinea 4 357 
New Irdand 4 3^ 
Sumatia 4 357 
Iimor 4 357 
East Sibcnui St i 9 271 
I isi ntst cfliit (osmic lays 
i tfO 

Faster Islands 9 263 
I istcrlics 14 495 
EuUin bouiidsi) cunenis 
9 249 

Iasttmriur*isus5 118 
Listcin cqiiint tnccphilitis 
(tir) I 499 4 >87 
Fistcm hemlock 6 410 
Fistcin ltd eec^ai 2 17S 
listitiin r f) 4 481 
/ lu It if It VI 1} 4 J)l 
rbbinghius Hemi urn 8 216 
kliciiatett 1 318 
1 Imiii1(s 4 I0H6 18* 10 116 
Uncle 1 19 

Lhcrt mounting 1 141 
kbon) t 187 4 158* 

1 UR M c/ 1 \) ei Ilium il 
Biecdci K< itioi N > 2 
Fbio Ftirope 5 121 
khulliometiv 2 276 
kBWR set F\|i(iinuxitil Boil 
in^ U u< I Rt ut u 
1 ec I foi m itioii 10 26 
Fm series 10 2 > 

1 cerntne anom ih (ccUsti il 
medi inirs) 2 >81 
lotiling ill icbims 
12 219 24fl 

otbttti motion 9 171 372 
Fceentiicitv (nitationil ino 
turn) lailh s orbit 4 117 
FcchvmoMs 6 412 111 
Fccic Jordm multisibrilor 
8 628 

1 fomc gl iiid II 3U 
redysu 3 519 140 
Fid) sou endocrine nicdiin 
isms 4 590 5% 

FedvMmc 7 123 
[ ISIS popi I ition dts| etsd 
lO 499 

Fchdcttegiatmg 1 140 1(1 
Echellegriting 4 141 
Lcheneidte4 359 
LchenctCoruies 4 158 359*, 

9 442 

rchfiieis naucratet 4 358 
rrheverta subngida 5 38 
tfhtdnaZSm 1472 13 590 
Crhidnop/iega gatlinacea 

12 345 


Echinacea 4 159* 360 372a 
^726 

Arbacioida I 499, 4 360 
Frhinoidt 4 160 1726 371 
Fuechinoidea 1 97 
Hcmiadaroida 4 360 6 399 
PhymoM>matoida 4 360 
10 202 

Sdenimdi 12 7 8 
lemnopleitioida 4 360 
13 485 

fthinartuhmw parma 12 22 
Fehmasier farquhart 12 619 
Fchimdie 1 1726 
Echiiiiscoidc 1 6 431 IS 391 
hchmticotdes IS 391 
rd ititsrofdes sigi-miundt 
6 431 IS 397 
FcAmorarditim cordatum 
1202 12 161 

rchmothloa tmsgafft f rumen 
tatea 8 140 
1 {hiiioUiionic 9 (13 

Feliiitodcimit ( 1 162 
Frhmoide t 4 171 
Ophiiiit idi 1 9 143 
Fchincxocvosis 4 (19 
(VclophvlUdc i 1 612 
Ilydiudisis 4 li-q I 

t ipcwoi m disc isr 1 1 394 
Zehmocoe ms 10 411 
}tftni i u mu\ 14 3 6l( 

4 319 I3 19( 
liver disonlc rs 7 161 
I thinotyUi\ 1(9 6 18 
Echlnocsstitoidi 4 (59* 360 
172a ^ 

Frtiinodc^ri sc/ Kinorhviichi 
Lihtnodnt Ua 7 362 
FchinncUrin I (19 (6( 
leliiiiucUifiiit') 1 111 ]>0 600 
iMl 2 Ml I 262 *'10 1 (19 
(0 * 1 161 (bf 11 11 
12 101 1! ''2 
rlimciitarv svstem 4 (61 
bioehromes 4 362 
coelom 4 361 
I Uiitluio/oi 4 1>7 
embryology 4 162 363 
fossils 4 361 372 
morpho ogy i 160 362 
ncivoiis svstem 1 162 
PcimaloA>i 9 615 
phospvgens 4 162 
plivlogenv 4 161 
ptiVMology 4 (62 (bl 
tcgeni 1 ition 1 1 421 
lepiCNluctive system 4 161 
skeleton 4 (60 (61 
skin 4 360 
svmmetiv 4 161 
H lUi V iseulet system 4 161 
Fcliinodctm*iti fossils 4 163 
(725 

\iueu1ata 4 170 
VsUioidei 4 370 $71 
Astcro/oa 4 365 167 


Echinodermiu fo«i]s~.cont 
Blastoidta 4 365 170 
earner ita 4 169 170 
rhssification 4 164 {(*1 
Cnnoidei 4 368 170 
Cy&toidea 4 161 (67 St)8 
Fchinoidea 4 372 (*’26 
E<hino/oa 4 (67 
rdnoisleroider 4 16" 
FUutheio/oi 4 164 (6 
Loriinoidea 4 (6? 16H 
Flexibilit 4 169 
genci il morpholc^V 4 
llclicopt icotdca 4 T] \ 
lloloihuroidca 4 172/ 
Homiloroi 4 161 
Iniduniti I (69 
Ophioeislinide 1 4 C 
Ophiuioide 1 4 (71 
origin 4 1726 
Pu lainoidc 1 4 367 
Pelmatoroi 4 I6( 
phvlc^cnv i (726 
Somasteioidi 1 4 ("0 
J thmnnntniis 4 (66 
1 tliinoid I 4 (60 171 (72 ( 

I rdiinouki 4 (19 160 I 
(72 ("G* 12 101 
ihmentiiv svsUm 4 ( ( 
ecology 4 (71 
Fiuhinoidc i 4 (60 1 ) 
luitem I (74 (71 
neivoiis system 4 076 
PnisUiocdiiiioidc 1 i lofl 
10 17 

ladiolc 4 374 
relation to man 4 17 ( 
lepiculiielioii i 176 
set iiithin 12 101 
skeleton 4 371 
test 4 173 374 
watet vase III II system 
4 175 376 

fchmofaelttps eehidntnw 
1 6 1 8 251 

fee a/to Mcsosti|,mUi 
Eehinolampadidae 2 519 
Fdiinoineliidu 1 17 ( 
Frhinomyrin 1 476 
Eehinoneidae 6 463 
fehmoneut b 46 ( 
Frhinopluteiis lirva4 (76 
Fthmopora 12 77 
fthtnorermus 4 172 
Fchmostgrti paradoxa 6 463 
Editnosteba^ae 8 687 
Fchinostelules 8 687 
Fehinotbuiiidae 4 176 
1 rhinottniiimdi 4 91 160 
(72a 176* 

F(hino/oi 4 (59 100 164 JB' 
,71 )76 577* 418 557 U’ 
lleliooplacoidea 6 581 
Hcdothuroidea 4 360 
6 465 467 

Ophioeistioidea 9 142 
ErAinuna unemeta 18 6 
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£c/i.ura 

Bbi«ri®» 1 «0. 428-429: 

4 ST"'; 1® 
lichiiiridac 4 377 
Eihiuii’id':* 12 64 
jcliiiu^anca 4 377 
4 !t77 


>Utn 4 177-578 

ancilMMC thdrabcr 1 599 
arthitcciural acoustics 


! 519 

(tint sounder 4 378-370 
Ilutiei I'cho 4 377 
ndar U 209-210 
rcicilHTiilion II r)57'539 
iiUtaNOiiic echo tcchniqm-s 
4 578 


l-d'o, I .ikc I 672 
!>t\ 4 378 

K(lic» I'lU rhtimber 1 399, 665 
hii» intiKiuf^* sonar 12 503 
(iho s.ik'lUte 3 320 
Idio ..uiimU-t 4 378 379*; 


13 216 

f,ithoiiu’trT 4 378 
slojic c<»rrcctions 13 216 
collections 13 216 
ECHO \ inis I 424; 4 379-380*; 
i. 14 'yj.1 

/ ihm 6 581: 12 406 
I'tLriiii.iiiiiitr 1 336 
t-d.iiiiima 14 4 
Iiiiinc, aslTOiHMniral 
4 3KI)-383 

of Jupiter’s moons 4 382- 
585 

lunar 4 382 
4olat 4 380-382 
annular 4 380 
tdial 4 380 
I'liinc yeai 4 380 
lltlqist'd ronfoimation 3 397 
lililismg binaiies tee Binaiy 
stats 

hliptic 4 383 

celestial navigation 2 583 
orbital motion 9 $72 
plane of 6 1^; 10 268 
l^liptic inordinate system 
(asuonomy) 1 607 
8(l(tgite 4 383-384 

composition oC mantle 
8 532 

oicuiiencc 4 383-384 
properties 4 383 
^luRUc-ainphiboiitcs 4 385 
Mosiftn: Ilemiptcra 6 400-410 
K:m sef Electronic counter- 
nicisurcs 

interactitms 
4 3K4-387*; 8 129 
lointnensaUsm 4 384 
competition 4 385-386 
mutualism 4 884-385 
heutrallsm 4 385 


Ecologlc interacUonf-eonl. 
paruitism 4 387 
symbiosis 4 384 
Ecological action 5 IS 
Ecological reaction 5 13 
Ecological systems, oiergy in 
4 387-388 
Ecology 4 386-398 
applied 4 398-401 
btogeodiemical cycles 
4 397 398 
biotic comixinmts 

4 389-391 

coral-reef study 4 589 
ecosystem 4 38i)-392. 404- 
408* 

miergy How 4 392-397 
enetgy transfer 4 892-394 
environincnt 5 12-15 
food chain S 379-380 
forest 5 448-451 
(Fcsh water ecosystem 

5 521-534 
geologic past see 

Paleoccology 
habitat upptuaUi 4 388 
lioineustaiic lucchanisiiis 
4 391 

human 4 401-402 
levels appi<M(li 4 388 
marine ecosystem 8 103 109 
tiiaiine investigaiiotis 
8 102 

fiopulaiioii afiptoaui 
4 388-389 

priiiiarv prixiuction in 
(lie world 4 395-396 
productivity controls 
4 395-396 I 

species, individuals, and 
energy flow 4 39 1 895 
standing crop and energy 
flow 4 595-394 
sliiuiurc' and s|iccies 
com]KMition 4 394 
taxonomic approach 4 388 
terrestrial cctwvstcm 
IS 502-506 
types of cycle 4 397 
Eojlogy, applied 4 398-401 
agriculture 4 400 
fishtiics management 4 400 
forestry 4 399 
range management 4 400 
water resource manage- 
ment 4 400-401 
wildlife management 4 400 
Ecology, forest 5 448-451 
Ecology, human 4 401-402 
Ecoh^y, physiological 
4 402-403 

Economizer 4 403-404; 8 103 
Economizor and air heater 
4 403-404 

Ecosystem 1 408; 2 215; 4 SB9- 
892, 404-408*: 5 18: IS 502 


Ecosystem— cont. 

biosphere, geochemistry of 

2 239 

dimax 4 408 
community classification 

3 325-327 

community differentlatiiMi 

4 406 

complexity and interrela- 
tions 4 405 

cycling and the functional 
kingdoms 4 407 
cneigy Row and steady- 
state conditions 4 408 
environmental dc|)cndcnu: 

and modiftcarion 4 405 
food chains 4 406 407 
forest and forestry 

5 441-444 

fresh-water 4 404; 3 521 
marine 4 405, 8 103 
productivity relations 
4 406 

pyramids 4 406 407 
rhythms 4 406 
j spatial patterning 

I 4 405-406 
succession 4 40K 
terrestrial 4 404; IS 502 506 
trophic levds 4 406-407 
sec ttho 1’ciTCstrial 
erosystem 
Emtorie I 409 
Ecrim, Rarre des 5 119 
Krtemniits 6 579 
Ecterocoflia 1 413 
Ef/ororptw 10 89 
Ertorion 3 394 
KctiHimnneiisal 10 413 
Ectoconut 3 394 
Eciodenn: gastrulaiion 6 78-79 
derivatives 6 174-175 
Ectoedemia 7 466 
Fiiolionnone 12 405 
Ertohiinius S 464-465 
Ectomorph 10 34 
Retomorphv (anthropoli^y) 

I 451 

Ectophloic siphmiostele 13 105, 
117, 121 
riiic.ilcs 5 262 
E<®o}>ia cordis 2 515 
EcU>|>ic pregnancy 10 579: 

I I 480 481 

Ectopitlex 3 302; 

4 270 

Frtoplasm 3 658 
Ectopiocia 1 414; 2 351-355; 

7 583 

Gymnolaemata 6 299-300 
Ertrephidae 3 277 
'Eetylurea 14 16 
Ecotypes 12 571 
Eczema 4 67, 408-409*: 5 185; 
12 370 

infantile eczema 1 256; 

6 591 


Idward, Lolw 131 
ED„4 41S 

Edaphic dimax 3 164 
Edaphosauria 0 616 
Edaphosphere II 548 
Eddington, Sir Arthur 8 305: 

II 187; 14 278 
Eddy. B. E. II 64 
Eddy current 4 409* : 8 30 
armature 1 544 
causes 4 409 
iiiductitm heating 7 72 
laminations 3 479; 4 409* 
metal inspection 8 268 
see also Eddy-cfinent loss 
Edtlv-cuitent clutch 3 225 
Edtlv-ciirrcnt damper 3 437 
Eddv-riirrent loss 3 479 
Eddv diffusion: atmospheric 
pollution 1 643 
in gases and liquids 4 143 
sea water fertility 12 120 
Eddv resistance 12 270, 276-279 
Edema 2 521; 4 37, 409-411* 
beriberi 2 166 
increased capillary hydro- 
static pressure 4 410 
lympliatic obstruction 
4 410 

nephrotic 3 141 
mmolic pressure of plasma 
proteins 4 410 
|)crmcabiUty of capillary 
wall 4 409 
Edenile I 336. 569 
Edentata 4 411*; 8 82 
aiiteater 1 442 
armadillo 1 534 
sloth 12 (82 

Edentata fossils 4 411-412 
Edge dislocation 3 583-584 
Edgcrlon, Harold F.« 13 189 
Etfgiiig: forging 5 470 
Edison, lliomas A. 4 422. 454, 
519, 524. 5 363 
Edison halterv 4 412 

nickel-iron alkaline battery 
13 157-159 
Edison cfTcct 4 524 
see also Thermionic 
emission 

Edison 3-wire system 4 422 
Edith River volranics 115^ 
EdI4it, B. IS 271 
Edmontoxaurus 12 362 
Edrioaster 4 412 
Edrioasicroidca 4 360, 366, 367, 
8725. 876. 412* 
Edrioblabtoidca 4 365 
Kdriocrinus 5 300 
Edsall, J. T. 8 642 
EDTA see Ethylenedlamlnete- 
traacctic add 

Educational television syitemi 
8 208 

Edward. Lake 1 107. 100 



Edwinb, A. B. 9 981 
Edwards Plateau 9 244 
Edufordfl'a I 52-54; 9 255 
Ed 4 412*419 
Eery 19 615 
Effective dose 50 4 419 
Effective mass (chargee 
carriers) 2 92 
cydotKMi resonance 
experiments 9 646-647 
free-cleciron theory of 
metals 5 499-501 
holes in solids 6 463-464 
semiconductors 12 166*167 
Effective particle vdocity 
12 510 

Effective radiated power 
(ERP) IS 479 
Effective sound pressure 
12 510 

Effective stack height 1 644 
Effective lempcraiuie: 

bioclirnauilogy 2 202 
Effector s^tems 4 419-414*; 

IS S66 

motor systems 8 609-CI6 
movement 4 419 
secretion 4 414 
Efficiency 4 414 
Efflorescence 4 414 
ddiquesLentx 4 48 
Effusion, gasL'OLu 8 557 
Eft 12 6 
Egg (cdl) 7 225 
Egg (fowl) 4 414-415*; 5 379 
microbidogy 5 424 
incubation 11 459 
Egg proressiitg 4 415*416 
commercial egg 
productimi 4 415 
constituents 4 415 
egg white drying 4 415 
industry use 4 415 
nutrition 4 415 
production 10 548-549 
while 4 414 
wliole egg drying 4 416 
yolk drying 4 416 
Eggplant 4 416 
Eggplant lace bug 6 405 
Egmont Mountain 1 671 
6 425 

E^rypt 101 virus 8 983 
Egyptian cobra 9 248 
Eh 4 95 
Ehlen, E. 1 492 
Ehrenberg, C. G. 2 66. 955 
Ehicnfest modd for tieac 
cxdiange 10 628 
Ehilidi. Paul 1 475, 550; 9 52; 
7 469 

Ehrlkhiit 11 567 
Ekhkomia 8 240 
Elcosane 1 245. 249 
Eider 1 496; 4 291 
Eifdlan Stage 4 87 
Eigen, M. 9 184 


Eigenfrequency (acoustics) 
1518 

Eignifunctton 4 416*; 

11 165166 

Eigenmannia vireseens 
4 428 

Eigenvalue 4 416 

perturteuion (mathe- 
matics) 10 ^ 
quantum theory, nonrela- 
Clvlstic 11 165-166 
Eijkinan test 14 989 
Eimfritt 3 249; 4 412 
Eimeria schubergi 19 12 
Eimeria stiedai 4 417 
Eimeria tenella 4 417 
Eimeria truncala 4 417 
fimertfl icrime/rkii 19 1 1 
Ehncriida 3 249: 4 416 417* 
importance 4 417 
life cycle 4 416-417 
Einstein (unit) 10 197 
Einstein, Albert 1 652, ^7; 

2 409; 4 381, 417; 5 184, 200; 
6 152; 7 90: 8 162; 9 363; 

10 151,265. U52.54; 14 568 
Biowiiian iiiovcnient 
2 950 

gravitation 6 265; 

11 435-438 

I,oTcntz transfonnalioiis 
I 7 586 

photodectric effect 
10 152 

relativity 11 439-438 
I space-time 12 556 

I specific heat of solids 

12 575 

tensor calnihis 8 175 
unified field theories 
14 200 

Einstein, H A, 15 173 
Einstein characteristic 
teinpmuturc 12 575 
Einstein condensation 2 3<E) 
Einstein cf}UHtion (Brownian 
motion) 9 587 
Einstein equations: Bose- 
Einstciii statistics 2 305 
Einstein frequency (lattire 
vibrations) 12 575 
Einstcin-de Haas method 
6 306-307 

Einstein law of gravitation | 

6 265*: II 435-497 
atomic weight I 669; 

7 90 

mass defect 8 169 
Einstein mass-energy relation 

7 90 

Einstein photodectric law 

10 152 

Einstein-Planck law of motion 

11 492 

Eliutdn-Rosen gravitational 
waves 11 497 


Einstein shift 4 417 

inertia of energy 7 90-91 
light 7 505-506 
I rdativlty 11 498 
Sirius 7 505 

£losteln-de Sittm* univene 
9 509-510 

Einstein summation 
omvention 2 404; 6 161 
Elnstdti theory of specific 
heat 12 575 
Einstein universe 9 505 
EinsU'iniiiin 4 417-418*, 545; 
14 67 

elf^ron configuration 
4 504 

Eisenbetg. H. 4 487 
Eisenerr, Alps of 5 117 
EisstromneU 7 3 
Ejectors: marine tnarhinery 
8 122 


Eknian, G. 9 266 
Ektiian, S. 9 266 
Ekinan, V. W. 9 245 
Ekmaii current meter 9 252-259 
Ekman spiral 9 245 
Ektacolot 10 IG7 
El Tor vibrio: eholera 
vibrio 9 84 
Elaeagntts 5 99 
Elaeofihnra tr/tnetrfert 5 260 
Elaidic acid (trans) 2 475 


Elakatoihrix 19 531 
Eland 1 449 


Klaphe obsoteta 2 255 
Elaphoitlella btiletu 6 345 
Elaphomycctaceam 
Eurotialcs 5 124 
Elaphrothrips IS 628 
ElapidacS248. 475; 19 27 
Elasopodida 4 41, 360, 418*; 


6 465 

Elastnidae 6 574 
Elasmobranchii 9 86. 4 418* 
Cladc^lachii 8 152 
fossils 4 418-419 


IlyboduRtoidea 6 529 
Rajiformes 4 418; 11 391 
Squaliformes 4 418; 19 20 
Elasmobranchii fossils 


4 418-419 

/•Jasmosaurus 12 42, 969 
Elastance 4 12 
Elastic oiilUicm 9 291 


Elastic constants 4 419-420 


Elastic fiber: conneaive tissue 
8 402*409 

Elastic limit 4 419-420*: 8 271; 
13 184 

Elastic medium 12 509 
Elastic memory: polymer 
properties 10 4765 
Elastic potential energy 
4 600; 6 942 

Elastic rebound theory 12 149 
Elastic scattering 12 545-56 


Elastic shear atraia CBergy 

0 269 

Elastic spring 6 841*942 
Elastic wave 14 419 
Elasticity 4 419-422 
analog solution of 
equations 1 585 
dastlc orastants 4 419.420 
dutic limit 4 419; 8 ZIV, 
IS 184 

Hooke’s law 4 421-422*; 

0 477 

hydnulics 0 590 
resiUence 11 487 
stress and strain 
IS 181-184 

surface dastidty of liquid 
films 5 965-366 
Young's modulus 14 506 
Etastln 12 564 
Elastomer: adhesive 1 66 
adhesive, stniciura! 1 67 
Klater 5 69 
Elateiidae 9 277 
Elateriform larva 2 191 
Elatciite 4 422 
Elateroidea 9 277 
Cebriontdae 9 277 
Cerophytidae 9 277 
l^atcridae 9 277 
! Kumemidae 9 277 
Penithopidae 3 277 
Rhipicmldae 9 27*^ 
'Ihrmddae 9 277 
Elbe River 5 121 
Elbow tdoscope 6 299 
Elbrus 5 119 
Elburz 1 577 

Elder Mountain sambtone 
n 597 

Elective ciilime 9 614 
Elrctra 2 954 
EJectret 4 422 
Electric arc see Arc disdiarge 
Electric charge see Charge, 
electric 

Electric dreuit see Circuit, 
dertric 

Electric current see AUernating 
cunent; Current, electric: 
Direct current 
Electric dipole 1 445*; 4 211, 
495; 14 420 

Electric dipole antmina see 
Antenna (aerial) 

Electric dipde moment 9 26; 
10 447 

Electric-discharge lamp 14 27^ 
Electric-discharge machining 
4 461-462 

Electric dlsplacemeni 
4 427. 461 

Elearic distribution systems 
4 422-425*. 444 
aleemaUng-curreat 4 42S 
eathodlc protection 4 424 
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e(nitinui[yo£iemce4425 
corrosion 4 424 
diBCt-curront 4 422-423 
4upli<a“ teedj 4 423 
galvinie currents 4 424 
gcavl voluge 4 423, 425 

orcrliead corairaetion 
4 424 

primary {nden 4 423 
rural electrification 
II 652-653 

secomlary mains 4 423 
acctionaliaing 4 423 
umlerground construction 
4 424 

uiiliration vtdtages 4 423 
toliage regulators 
14 364-366 
F,lcr>ric ccl 4 413 
Elrw energy measurement 
4 424-426 
demand 4 426 
electric instruments and 
timing means 4 425 
elc( tricity lueiers 4 426 
lar hour 4 426 
ruli-ampcre hour 4 426 
ivatt-houi meter 4 426; 

14 4I3-414* 

,rr also Electrical 
measurement 
tloinc eye sec Phototube 
ikdiK held 4 427 
antenna 1 444-445, 

449-153 

in cavity resonator 2 576 
tiv changing magnetic 
field 4 427 
rimric displacement 
4 427 

eleitrical units 4 461 
electroluminescence 
4 482-483 

as electron lens 4 610 
'lection motion in vacuum 
4 510-514 
elertrooptiot 4 525 
elccltostciction 4 541 
Kerr efiect 7 337-338 
lines ol force 7 526 
measuiements 4 456 
potential, electric 10 536 
potential dtffaence 10 537 
principle of superposition 
4 427 

produced by separations 
of charges 4 427 
•hieldlng 12 253-254 
nrength 4 427 
of ihundentorms 1 636 
^enric furnace 4 427 
air-arc furnace 1 503 
Oiromlum 8 105 

furnace 1 MX 


Electric funuGe-coiit. 

indirect-arc furnace 1 505 
reilitance beating 
U 487-488 

uie in spectroflcopy IX 588 
ftteel manufacture 
IS 99-102 

lubmergcd-arc furnace 
1 SOX 

Electric imaga. method of 
4 540-541 

Elearic locomotive 7 571 
I Electric metallic tubing 
I (EMT) 14 5X1 
Electric mica 8 547 
i Electric moment, nuclear see 
Nuclear moments 
I Palectric organ (biok^) 

4 4X7-452 

control mecIianUm and 
sensory system 4 45 1 -452 
electroplaque 4 426-429 
external stimulation 
4 429-431 
innervatiem 4 451 
neural and dtemical 
stimulation 4 429 
Rajiformes 11 351 
ray 11 348 
ultrastructitre 4 451 
Electric plants* marine gen- 
er^on 8 126 

Electric potential see Potential, 
electric 

Electric power 4 435-456; 

10 555 

ac dreuits 1 274 
apparent 1 274; 4 436 
average 1 274; 4 435 
dc circuits 4 223 
instantaneous 1 274 
reactive 1 274; 4 436 
real 4 436 

Electric pow<^ generation 
4 432-435 

atomic-electric plants 
4 432 

Eossil-fuel-electric plants 
4 452 

fusion reaction plants 
4 433 

generators 6 US-114 
hydraulic turbines 
6 527-529 

hydroelectric plants 4 432 
load graphs 4 452-455 
magnetohydrodynamic 
power generator 8 56-56 a 
paralleled prime moven 
0 242 

power-plant dreuits 4 453 
steam turbines 18 87 
synchronization of 
generators 4 454 
synchroKopes 18 175 


Electric power generatioa 
— conf. 

thermionic power gmier- 
ator IS 554-554a 
thermoelectric generator 
IS 577-57Ba 

voltage regulation 4 4S4 
water power 14 599-400 
wind power 14 496 
Electric power measurement 
4 455-439 
audio frequendes 
4 437-459 
barretter 2 103 
Blonclel's theorem for 
polyphase dreuits 4 436 
bolometric methods 
4 438-439 

calorimetric ineUiod 
4 438-439 
dc and ac power 
frequendes 4 455-457 
directional «>upter 4 459 
microwave frequencies 
4 459 

polyphase 4 456 
power-output meters 
4 437 

pyromciric lechniqum 
4 4SB 

radio frequendes 
4 436-459; 14 415-416 
sinusoidal ac waves 4 455 
standard-signal generator 
4 438 

standmg'W.*ive detector 
4 439 

thermistor IS 556 
thcnnocoiiple method 
4 438 

three-phase, tliree-wire 
circuit 4 436-437 
three-phase, four-wire 
circuit 4 436-437 
volt-ampere measurement 
14 568-369 
voltmeter-ammeter 
metliod 4 435 
wattmeto' 4 455; 

14 414-417 
see also Electrical 
measurements 
Electric power substation 
4 440-443 
automatic contrd 
4 440-441 

nmtrol switchboard 4 441 
grounding 4 442 
lightning prpiecUmi 
4 442-445; 7 511. 512-515 
overhead ground wires 
4 445 

protective rday systems 
4 441 

remote control 4 440 
ihort-drcuit protection 

4 441 


Electric power substation 
—cont. 

supervisory contrrt 4 441 
vcAti^ regulauna 
14 364-366 

Electric power systems 
4 445-445 

abnormal condithmt 
4 445-448 
demand 4 426 
dlstribuUon 4 4X2-425** 
444 

early developmenu 4 454 
ehv transmission 4 443 
generation 4 452-435 
grounding 4 442 
load 4 452-433 
overcurreui protection 
4 446-447 

overvoltage protection 

4 447 

paralleled prime movers 
6 242 

power plants 4 445 
Projea EHV 4 443 
protective devices 
4 445-448 

reverse-current protection 
4 447 

reverse-phase-roiation 
protectiem 4 447 
sources of electric power 
4 445 

substation 4 440-443 
telemetering IS 426 
three-phase systems 4 44S 
transmission 4 443-444; 

14 47-54 

transmission lines 14 47-54 
undeifrequency protection 
4 447 

undervoUdge protection 
4 447 

utility industry 4 444 
voltage regulators 
14 364-366 

Electric protemive devica 
4 445-448 

dreuil brnlxr S 1S5-JS6 
communications protec- 
tion S 522-325 
fuses 5 577-579 
geneiator protection 4 434 
l^htning and surge 
prutectiem 7 510-512 
overeurrent protection 
4 446-447 

overvoluge protectiem 
4 447 

relays 4 446; 11440-442* 
Rvene-cumnt protection 
4 447 

reverse-phase-rotatten 
protection 4 447 
underfrequency prtMctiiw 

4 447 
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Electric protective devices 
-coni. 

subictUoD protection 
4 440-443 

undervoltage protection 
4 447 

Bcctrlc quadnipole moment 
see Nuclear moments 
Electric rotating madiinery 
4 448-449 
armature 1 544 
armature reaction 1 545 
commutation 8 327 
commutator 8 827 
construction 4 448 
copper loss 3 472; 4 449 
core Ion 8 479-480; 4 449 
dynamometer tests 4 814 
early developmeuts 4 453 
generators see Cmeralor, 
deetrlc 

insulation 4 448; 

7 158-160* 

motors see Motor, electric 
principles of elcrtrfcal- 
mechanical energy con- 
venioD 4 448 
protection 4 445-446 
slip rings 12 381 
ventilation 4 448 
windage and friction loss 
4 449 

windings 14 504-506 
Electric-spark inachiiiiiig 
4 461-462 

Electric-tank analogy 4 487-489 
Electric utility industry 
4 444-445 

Electric well lofting 14 471 
Electrical hunu 2 373 
Electrical codes 4 449 
Ele^rical condiicticm in gases 
4 449-452 

arc discharge I 500-502 
breakdown potential 
2 524 

cathode rays 2 553 
corona discharge 3 486 
dark current 4 13 
electric Insulator 7 163 
dcctric spark 12 559-561 
free charge removal 4 451 
gas tube 6 60 
glow disdraige 6 215-217 
ion diffusion 4 451 
ionisation 4 450-452 
motion of charges 4 451 
saturation current 12 37-38 
striations 18 185 
Townsend discltarge 14 4 
vapor lamp 14 274 
see also Magnetohydrody- 
namics: Plasma physia 
Electrical ccmductivitv see 
Conductivity, electrical; 
Electrical conductivity of 
metals 


Electrical amduciivity of 
metab 4 452-453 
Boluraann transport 
equation 2 281-282 
copper 8 467 
free-dectron theor>’ 

5 SOO-501 

kinetic theory 7 358-354 
relation to thermal 
cmiductivity 8 389-891 
lesistivfty II 496-49? 

Eiertrical degree 4 453 

Electrical discharge in gases 
see Electrical conduction 
in gases 

Electrical double layer 4 479: 
IS 174 

Electrical engineering 
4 453-455 
batteries 2 ni-112 
circuits 8 ISO-133 
cominunirations see Com- 
munications, electrical 
computers 3 359-360 
oonfFol systems 3 429-438 
electronic devices and 
circuits see Electronics 
heating 6 377-378 
historical development 
4 453-455 

Illumination 7 23-29 
measurements 4 455 458 
pewr svsiems 4 443-445 
rotating machinery 
4 448-449 
scope 4 453-455 
societies 4 455 
wiring 14 519-522 
see also Electricity 

Rlectriral measurements 
4 455-458 
ac 4 455 
accuracy 4 455 
capacitanre 2 441-445 
circuit loading 4 456 
current 3 628-629 
dc 4 455 

distributed parameters 
4 457 

earth currents 13 507-508 
electric energy 4 425-426 
electric power 4 435-439 
frequency 5 503-511 
frequency considerations 
4 456 

galvanometer 6 21-24 
Impedance measurements, 
high frequency 7 89-47 
inductance 7 68-69 
instrument transformers 
7 149-151 

lumped pantneten 4 457 
oscilloscope 9 426-432 
phase-angle 10 106-109 
power-factor 10 561-562 
Q 11 188-184 


Electriotl measurements— conf. 
recording instruments 
11 S80S83 
resistance 11 490-495 
time dependence 4 456 
voltage measurement 
14 360-361 

waveform determination 
14 438 

wavelength measurement 

14 439-441 

Electrical musioil instrunumts 
8 667 

Electrical potential energy 
4 GO] 

Electrical-resistance alloy 
8 265 

Electrical resunatur (tank) 

13 390 

Electrical schematic drawing 
12 61 

Electrical standards 4 458-460 
al»oIiite 4 458-459 
ca|)acitaucc 4 459 
emf 4 459 

fre<.)ueitcy 4 459-460 
inductance 4 459 
International 4 458 
resistance 4 458-459; 

H 493 

United Starrs 4 458-4(i0 
Electrical storms 1 635-636, 

7 509-510; 13 616-617 
Sf. Elmo's fire 12 6 
Electrical surveys 
(gcuplivsical) 0 166-167*; 

10 58; II 22^3 
Electrical telrmetn' IS 426 
current-balance s^tems 
13 426 

fretpiency switems 13 426 
pulse s^tems IS 426 
voltage-balance systems 

15 426 

see also 'relemetering 
Electrical tranMTtption 4 238 
Electrical units 4 460-461 
absolute 3 626 
ampere 1 331-832 
ampene-tum 1 333 
rgs electiomagnctic 
switem 4 460-461 
rgs electrcMtaiic system 
4 460-461 
coulomb 8 516 
dimensional analysis 
4 194 

electrical degree 4 453 
farad 5 181 

Gaussian system 4 460-461 
henry 6 414 
ohm ft 276-27? 
lationalizcd mks system 
4 460-461 
volt 14 855 
watt 14 418 


Electricity 4 462-463 
atmosfdieric deariatv 
1 635-636 

atomic physics 1 652 
conduction of 
see Conduction 
(electricity) 
electric charge 3 10 li 
electric current 3 626 
electrical engineering 
4 453 

dectrical units 4 460-461 
electrodynamics 4 477 
electromagnetism 4 496 
electromotive force 4 SOI 
electitm 4 501-502 
electrostatics 4 539-541 
generation 4 432-435 
historical development 
4 4G2-462a 
Maxweil's equations 
8 185-187 

one-fluid theory 4 462 
photoelectricity 
10 151-152 

picroelectricily 11 217-221 
pyroelectricity 11 116-117 
resistance 11 487 
teshtlvit) II 496 497 
bouicos of 4 462a 463 
tcircsirial 13 506-511 
tlicimoelcririciiy 
13 578/1-585 
twn-fluul thcon- 4 462 
static see Eleitrostatia 
Electricity meter see Watt- 
hour meter 
ElectriGtation 4 539 
Elcctro-*I \fM‘sctter 3 845 
EleclriMcomtics 4 463 
see also Ao^ustical 
cngint'eriiig 

Eleciroaiialytical dtemistry 
3 517 

Electrocardic^ram 2 507; 

3 138 

seeako Elcctrocard l<^raph> 
Electrocardiograpliy 4 463 4W 
clinical analysis 4 464 
electrocardiographic 
Icails 4 463 

elertrodiagnosis 4 475 
cicctrophysiology 
(heart) 4 528-529 
vectorcardiography 14 286 
Eleetrocauterization 4 541 
Electroceramics 2 650 
Electrorhemiml corrosion 

3 487 

Electrochemical deposititm 

4 453 

Electrochemical equivalent 
1 650-651; 4 464 
Electrochemical pro^ 

4 464-469 

chlorine manufacture 

8 69-72 
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Cleciroclicniical proceM-conl. 
electiolylis in aqueoui 
solutioos 4 465-466 
electiotlicrinic* 4 466-467 
(used-salt etectndyiU 
4 466 

inorganic processes 
4 464-467 

nitrogen Bxation 9 115 
organic proceises 

1 «7-469 
proccasea in gases 

4 467 

wpsiraiion. electrolytic 
4 466-467 

Elcciioclieinicai scries 
4 469 470 
('irnMton 3 488 
nxidiiiion>reductioii 
9 464-467 

Flprirodiemistry 4 470-471 
louloineter S 516-617 
drv cell leactions 4 278 
cltTtrochcniical processes 
4 464-469 

clccimde ])o(ciuial 4 471 
plctirohsis 4 483-481 
holy tic Lunduciance 
4 184-487 
(’iLttiuinetallurgy 
4 496-498 

clccitoniolive force 
(cells) 4 500 
cIcriTOplating of metals 
4 529 535 

ovnvoltage 9 456-458 
Datruiliiuinatography 
1 '»7 98 

nntKKiinvulMve nIiocK 4 471 
>1. ii.Hte 4 471 

rulomel 2 418-419 
*lr«>pplijg iiieiciiry 10 455 
gas 4 472 

gUis 6 209-210. 551 
hvdrogen 6 549-550 
metal-metal ion 4 471 
iut.i(ing 10 455 
silver chloride 12 3S2 
vihiating 10 455 
I'Ittirude jMiteniial 4 471-475 
caloind electrode 

2 416-419 

donmpusition potential 
4 37 

oierirochcmical scries 
4 469-470 

electromotive force 
(trlls) 4 499 
electrode 4 472 
gia'ts electrode 6 209-210 
li'drogen dectrode 
6 549-550 
nictal-metal ion 
clectroda 4 471 
overvoltage 9 456 
»alt bridge 12 18 


Electrode potendal-cont. 
silver chloride electrode 
12 392 

titntioa, potentiometric 
IS 660-661 

Electrode shape: corona dis- 
diarge 9 486-487 
Electrodeless discharge 

12 589 

F.lcctrodeposition: electro- 
plating of metals 

4 529-535 

separation (chemical and 
ph^cal) 12 185 
Electrodeposition analysis 
4 473-475 

roulometric analysis 

5 517 

see also Electroivsis 
Electrodiagnosis 4 475-476 
elettrorardiography 
4 475 

electioeiiccphalography 
4 475 

clectnmiyc^rain 4 501 
elcctrotnyc^niphy 4 475 
KU*cir(Klialysis 4 95 

ac voltmeter 14 371-372 
ammeter 1 321; 4 476 
ion exchange 7 242 
ion-permcaUe 
tnembranes 7 256 
saline water reclam.uirm 
12 12-13 

KlrctnMlyiiainic instrument 
4 476-477 

tonpie developed 4 477 
transfer insiriiraent 4 477 
wattmeter 4 477; 

14 414-415 

Elect rodvnamic vibration 
machine 14 321 
KIcctrodvnamics 4 477*; 

13 547 548 
classical 4 477 
cosmic 3 496 
iiiagnetohvdrodynaiiiics 

8 

(quantum 11 148-150 
relativistic 11 428-431 
F.lcctrodvnaniometer see 
Electiodvnamic instrument 
Electroenccplialogram see 
Electroencephalography 
EleclTOeiiccphalogTaphy 
4 477-479*: 8 605 
alpha rhythms 4 478 
beta rhythim 4 478 
delta rhythms 4 478 
diagnostic use 4 479 
electrodiagnosis 4 475 
electroencephalograms 
4 478 

epilepsy 5 40 
neurophysiology 9 80 


Electroencephalography^onf. 
relationship to learning 
4 478 

sleep 12 576-577 
theta rhythms 4 478 
Electrofax 10 146, 160 
Klectrofonning 4 469 

electroplating of metals 
4 534 

powder metal forming 
ft 286 

Elearogalvanizing 4 53!: 

M 612 

Electrt^nesis IS 366 
Electrogravimetry see 
Elcctrodeposition analysis 
Electrojct, upper air 4 479 
geomagnetic .itonn 6 143 
Elect rokinetic phenommia 
4 479-481*; IS 174 
EU'Cirokineiic transducer 
4 481-482 

ElectroluminOicence 4 482-483 
carrier-injection 
luminescence 4 482-483 
Dfn»(iiau effect 4 482 
cflects 4 482 

etectroluniint^cnt lamps 
4 482 

eleclrophoioluininesrencc 
4 482-483 

(Uidden-Pohl effect 
4 483 

Injottion 4 482 
light ampUBcrs 4 462*; 

7 508 

light panels 7 508 
ElcctioIumincKetil cell 7 508 
Electrolysis 4 483-484 
applications 4 483-484 
dilorine manufacture 

3 69-72 

muloinetric analysts 
ft 517 

decomposition potential 

4 37 

electrochemical 
equivalent 4 465 
dectrudfemlcai 
processes 4 464-469 
I li‘CtiYKle{>ositioii analysis 
4 473-475 

electroplating of metals 
4 529-535 

efedrorefining 4 496-497 
heavy water 6 383 
heavy water preparation 
6 382-383 

isoio|M: separation 7 295 
magnesium ft J9 
overvoltage 9 456 
photocojiying processes 
10 147 

pdarographic analysis 

10 454 


Eiactrowiogi 

Electrolysis— ronf. 
theory 4 483 
underground caUe 8 928 
sittc 14 615 
Electrolyte 4 484 

activity ooefficidits 14 22 
dry cell 4 277 
freezing IS 159 
mercury battery 
8 238-234 
primary battery 
10 587-589 

reserve battery 11 465-487 
sdution 12 4^ 
storage battery IS 153-159 
traitsfenmce numbor 

wet cdl 14 477-479 
Electrolvte-aaivated 
batteries 11 486 
Electrolvte metabolism 1 232 
Elcctrdytic capadcur 2 447 
Electrolytic chromium 3 105 
F.iectrolylic cleaning of 
metals 4 532 
Electrolvtic conductance 
4 484-487 

derompmitton jiotcntial 
4 87 

electrophoresis 4 526 
equivalent ouidtictanre 
4 485-486 

ion condiurtance 4 486 
ion-permeable 
membranes 7 255-257 
ionization constants 
4 486-487 

measureinimt 4 484-485 
nonaqueoiis system 
4 487 

titiation. amjtcrometric 
13 658-659 

titration, conductimetrlc 
13 660 

see also Ionic conduc- 
tivity; 'I raiisfcrmo: 
number 

Electrolytic ropper 8 467 
Electrolytic oxidation 9 462 
Elecirolyttc polishing 
8 293 

Electrolytic slimes reftning of 
12 332-333 

Electrolytic tank 4 487-489 
El^rolytic lough-pitch 
ropper 8 467 
Electromagnet 4 489 
blowout coil 2 270 
invention 4 453 
lifting <m: boldii^ 
magnet 4 489 
magnet wire 6 26 
magnetic separation 
methods 8 47 
solenoid 12 472-473 
traction magnet 4 489 
see also Electromagnetism 
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Electromagnetic fidd 

4 489 490 
inteniu 1 444-445. 

449-468* 

quantum etearodynamia 
11 148-150 
in tea water 12 106 
ihlelding 12 253-254 
see also Electromagnetic 
wave; Ekctromagnetism 
Electromagnetic flow meter 

5 SI 6 , 319 

Electromagnetic horn see 
Antenna (aerial) 
Electromagnetic induction see 
Indudion, electromagMtic 
Electromagnetic interaction 
IS 362 

electron capture 4 503 
Bdcctlon rula 12 160-162 
Electromagnetic motor- 
generator effect 4 12 
Electromagnetic osdllatitmc 
2 576-577 

see also Electromagnetic 
wave 

Electromagnetic pendulum 
seismograph 12 147 
Electromagnetic potentials 
10 541 

Electromagnetic propulsion 
4 490-492 

arc magnctohydrodynamic 
(MHO)enj|^ne4 491 
electropulsed systems 
4 490 

magnetogas dynamics 
8 55-56 

magnctoh^rodynamic 
shiKk tube 4 491 
magnetoptibed systems 
4 490 

partial plasma oiginc 
4 490 

propdlant fluids 4 492 
sfark actticraior 4 491 
steady-flow systems 
4 490 

thrust 4 490 
Electromagnetic pumps 
4 492-493*; 11 104 
ElMromagnetic radiation 
4 493-496; 6 34; 9 199 
absorption 1 11-17 
antenna r^ation 
1 449-468 

bttmsstrahlung 2 330 
damped waves 4 494 
detection of 4 493 
detection of nuclear 
explosions 9 183-184 
diffracUon 4 132-139 
dispersion 1 15-17 
electric dipole 4 495 
free-space waves 
4 493-494 


Electromagnetic radiation 
— cont. 

gamma rays 6 34-95 
heat radiation 6 369-379 
infrared radiation 

7 104-110 

interference 7 189-189 
light 7 499-507 
MaxweH’i equatimvi 

8 185-1S7 

mlcrowam 8 412-416 
photovoltaic cell 10 196 
plane waves 4 494 
polarization of waves 

10 448 

radar propagation 

11 201-202 

radiation pressure II 238 
radio astronomy 
11 243-244 

radio communicatimi 
11 241-243 

radio 8 |>ectrura allocaiitms 
11 260-282 

ndio-wave propagation 
11 319-322 

radiometry II 317-316 
reflection 11 391-395 
reflection cu^dents 
11 S96-S97 

refraction 11 406-408 
rclativUtic 
dcctrodynamics 
11 431 

scaUcring 12 52-54 
in ».‘a water 12 106 
sferits 12 237-238; IS 166 
spectroscopy 12 586-591 
spherical waves 4 494 
terrestrial II 214-215 
transmission coeffidents 
11 596-397 

ttammission theory and 
methods 14 54-61 
ultraviolet radiation 
14 186-187 

upper atmosphere 1 98 
wave guides 14 420-424 
wave impedance 
4 494-495*; 9 277 
wave motion 14 425-429 
x-rays 14 567-568 
Electromagnetic separation: 
of isotopes 7 295 
of mineral fractions 10 52 
Electromagnetic si>ectrum 
4 493 

Electromagnetic surve^n 
11 22-23 

Electromagnetic units 
4 460-461 

Electromagnetic wave 4 496 
eieciromagneiie radiation 
4 493-496 
propagation 7 502 
prO|»agatioQ in 
atmoaphere 8 819 


Electromagnetic wave-conf. 
propagation over earth 
14 56-57 

TMliation from antennas 
14 55-56 

transmission 14 54-61 
in wave guide 14 57-58 
wave motion 14 425-426 
see dso Electromagnetic 
radiation; Elcaro- 
magnetism 

Elcaromognetic well logging 
14 471 

Electromagnetism 4 496 
Ampere's law 1 392 
dearodynaniie 4 477 
dectromagnctic induction 

7 69-71 

Faraday's law of induc- 
tion 5 182 
Ijsnz's law 7 455 
magnetic induction 7 71 
magnetic 6 eld 8 30-33 
magneic flux 8 33 
magnetomotive force 

8 66 

Maxwell's ajuations 
8 185-187 

see also Elearidiy; 
Magnetism 

Electromechanical transducer 
12 509-510 

F.leciroinctiUuigy 4 496-498 
dcctrodtcmical pnNxsscs 
4 469 

dertrorcfliiing 4 496-497 
electrowiniiiing 4 497-498 
Electrometer 4 498, 536: 

14 371 
fiber 4 268 

Kiertromoiancc see Electro- 
motive force (emf) 
Electromotive force (cells) 

4 498-500*; 12 18 
electrolysis 4 483 
Electromotive force (emf) 

4 501 

electromagnetic tndiution 
7 69-70 

inductance 7 65-66 
standards of 4 458-459 
Electromotive forre series 
see Eiectrocliemical aeries 
Electromyogram 4 501 
Electromyography 4 475 
Electron 4 501-502, 542d; 12 57 
beta rava 2 18M8S 
betatron 2 IBS 
Bolumann transport 
equation 2 ^2 
brenustrahlung 2 390 
capture 4 502-503 
as cathode ray 2 559 
charge 1 652; 4 501-502* 
Compton effect 3 353-359 
omduction dectroos 
3 391 


Electron— eoRt. 

conagunUoa t sos.^ j 
daiiit)’ In lonuidiac 
7 2S5 

diffraction 4 506-509 
electricity 4 462-463 
dectrofl optia 4 514 
electrons and matter 
4 502 

elementary particle 
4 542a-544 
emission 4 509-Slo 
exclusion prindple 5 137 
free-dectron theory of 
metals 5 499-501 
interaction with acouidc 
waves 6 592c-592d 
ionization 7 251 
ioniKiphm 1 628 
Larmor precession 7 405 
magnetic moment 4 502. 

516-518*; 8 36 
magnetism 8 4849 
in^s 1 652 

motion in solids (band 
theory) 2 91-93 
motion in vacuum 
4 510-514 

pair production 9 495 
partidc accdcrators 
9 571, 573, 577 579, 581 
583 

positron 4 502 ^ 
proot of motion in atoms 
j 3 358 

relativistic electro- 
dMUinics 11 428-431 
relaxation time 11 440 
scittering 9 203 
spin 4 502. 516-516* 
thermionic emission 
13 5.52-554 

, Electron affinity 4 519 

Boiii-Ilaber cyde 7 247 SW 
i Electron-atom collisions 
12 545-55 

Electron avalanche: counicn 
6 92 

Electron beam: cathodc-ray 
tube 2 555-557 
cathodolumincscence 
2 560-561 
deciroti lens 4 510 
clectnm motion in 
vacuum 4 510-514 
electron optia 4 5I4 
Electron-beam recording 
8 282 

Electron-beam iwitdiing 
tube IS 359 

Electron capture 4 502*503 
alpha rays 1 287 
HT-capture 4 505 
X.-capture 4 503 
radloBctivity 11 1 ^ 
Electron cloud 8 24-86 
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J26S-2W*; 1*478 
Eieciiona>n6gurationl658. 
66l:8 32-42:4 503-506»; 

10 257 

Electron counter 12 849 
ste also Particle detector 
£lcciro«-a>upIed osdllator 
9 422 

Electron-deficient itmcturci 
9 41-42 

El^cinm diffraction 
4 506-509 

in gases and liquids 

4 507-509 

in stdids 4 506-507 
Electron donor-acceptor 
interation 12 4B6-487 
Electron emission 4 509-510 
cailiode ravs 2 558 
cesium emitter 
14 245-246 

fidd emission 5 254-255 
hdd-einissiou microscopy 

5 256 

hcid-enhanced emission 
5 256 

hlaiiieiit voltage eifect 
1 4 248 

oxulc-coaied emitters 
14 246 

photucmissioti 10 152-155 
sciondurv etnissiem 
12 124-126 

spaoc-rharf^ limitation 

14 248 

tdntaluiii emitter 14 246 
thennionic emissiem 

15 552-554 
ilioriatcd tungsten 

emitter 14 246 
tungsten emitter 14 245 
vafutim-tulte emitten 
M 245-246 

Electron gas 5 499-501 
Flmron gun: ca(hode-uy 
tube 2 555*537 
kinescope 7 346 
travding-wavc tube 
14 68-69 

Eitihon injeaion 4 510 
^Icctmn lens 2 555; 4 510* 

•tee also Electron optics 
®l«iion microscope see 
Microsco|)c, electron 
Klcciron-iiuiiecule collisions 
i2 56 

Electron motion in vacuum 
4 510 514 

combined Eieldi with axial 
symmetry 4 612-513 
effect of space charge 
4 518-514 

electrostatic deflection at 
frequendci 
4 518-514 
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Electron notiui in vacuum 

-COffll. 

dcctroitaUc lens 
4 586-538 

magnetic fields 4 511*512 
paraxial-ray equation 
4 511 

path equation 4 510-5U 
rdativisac electro- 
dynamics 11 428-431 
static electric fields 
4 510-511 
time-varying fields 
4 513-514 

Electron-nuclrar double 
resonance (F.NDOR) 8 45-46 

Electnm-nucleon scattering 
12 605 

Electron-nudeus scattering 
12 60u 

Elcaron optics 4 514 
electron diffraction 
4 506-509 
electron lens 4 510 
dMtron microscope 
8 372-382 

dectron motion in vacuum 
4 510-514 

electrostatic lens 4 536-538 
magnetic lens 8 33-34 

Electron pair bond 3 23 

Electron paramagnetic 
reionanrc (EPR) 8 46 
spectroscopy 4 514-516 

Electnm-ray indicator tube 
14 258-254 

Electron spin 4 516-518 
atomic-beam measure- 
ments 4 518 
aumilc structure and 
spectra 1 655 
clcctrcm magnetic moment 
4 516-518 

dcctron paramagnetic 
resonance spectroscopy 
4 514-516 

energy-level splitting 
4 516 

fmomagtieiisin 5 ^9 
magnetic momeni 8 36 
magnetism 8 48-49 
paramagnetism 9 547-550 
quantum electrodynamics 
11 ISO 

Elearon synchrotron 9 573. 
577-579* 

Electron tube 4 518-519 
bias 2 183-184 
cathode-ray tube 2 554-560 
dasses 4 518 
cdd-caihode tube 8 274- 
275 

dectron transit time 8 426 
fiianumt structures 13 5545 
^ tube 6 M-6S 
historical development 

4 819 


Electron tube— ronl. 
interelectrode 

8 426 

lead hiducunecs 8 426 
limitations of ccmveniional 
tubes 8 428 

microphonic tubes 8 365 
microwave tubes 8 424-426 
noise 9 117 ^ 

number indicator tube j 

9 219 

qrerutiiig pdnt 2 183 
phototube 10 192-195 
Item capadtauces 8 426 
storage tube IS 160 
switching tube IS 359-360 
televisimt camera tube 
13 461 

Uicrmiontc Cube IS 554a- 
5545 

tube tester 14 126 
vacuum tube 14 243-254 
x-ray tube 14 587-590 
see also V»:uiim tube 
Electron tunneling: super- 
comluclnr 13 301, 14 144a 
tunnel diode 14 I44-I44a 
EUxliuii volt 4 519 
Electron wave opdm 4 514 
Electron wave rector see Wave 
rector, dectron 
EleetTonegativitv 4 519-520 
Itoin-Habci cycle? 247-248 
chemical structures 3 34 
elcctrocbemisiry 4 470 
I electrode potmtial 4 473 

I hydrt^en bond 6 548-549 

molecular association 

8 537-538 

oxidation-ieduction 

9 464-467 

Electiooic band spectra A 554- 
I 555 

see also Band spectrum 
Electronic carillon 8 667 
Electronic dreuil see Circuit, 
dectionic 

Electronic compressor 4 237; 

9 354 

, Electnmic countermeasures 
4 '^20-523 

active systems 4 521 
antennas I 446 
countcr-ECM 4 522 523 
decoys 4 522 
dnme 4 5ZZ 

heterodyne jamming 4 522 
jamming 4 521-522; 7 302 
passive systems 4 521 
radar signal analysis 4 521 
' reconnaissance systems 
4 621 

spark jamming 4 521 
sweep-through jamming 
4 522 

white noise 4 522 


Electronic engnven; prlntiiig 
plate » 613-614 
Electronic music synthesiaer 
8 667 

Electronic musical insttuoHBCi 
8 667 

Electronic navigation lyiteiM 
see Kavigatioo systems, 
dectronic 

Electronic organ 8 667 
Electronic paramagnetism 
see Paramagnetism 
Electitmic polarization 16 447 
Etectronic radiography 11 SOS 
Electronic shutter: photogra- 
phy 10 159 

Electronic switching IS 343- 
344. 357 

Electronic vrork function 
10 152154 

Electronic writing 4 523-524 
cathode-ray tube reproduc- 
I lion 4 S2S 

charaaer-producing wave* 
forms 4 523 

flvlng-spot scanner 4 523 
Eleclionics 4 524-525 
dreuits 3 1SS-1S5 
communications see Com- 
munications. electrical 
electrical conduction In 
gases 4 449-452 
I electrical measuiementi 
I 4 455-458 

electron emission 4 509-510 
electron motion in vacuum 
i 4 510-514 

electron optirs 4 514 
dectnm mbes 4 518-519 
growth of industry 4 524 
history 4 524 
Industrial applications 
4 525 

molecular dectronia 
8 545-546 

photoelectricity 16 151-152 
semicoiiducton 12 165-172 
transiston 14 35-39 
see also Control lyitemi 
ElixtronohiminesroDK see 
Gatbodolumincicence 
Electroopiical Kerr effect 
7 937-398 

Elect roopeical shutter 7 388*: 
10 159 

Electrooptics 4 525 
Kerr effect 7 SS7-8M 
Stark effect IS 53-54 
Electroorganlc processes 
4 467-469 

Elearoosmoiii 4 525-526 
ekccrddnetlc phenomena 
4 479 

■oil mechanla 12 453 
streaming potential 18 174 
Electrootrootlc dewatering 
4 525 
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Electroaiiiiocic driver: folien 
U48S 

Electrooemotic traiuport 7 256 
Elcctro{Aerography 8 97 
Electrophilic and nucleophilic 
reagent 4 626*; IS 229 
Electrophilic sulMtitutirai 
IS ISS. 229-230 
Electrophoresis 4 526-527*; 

5 21; 6 35 
biochemistry 2 199 
dectrokinetic phenomena 
4 479 

ion-permeable membrane 
7 255-257 

bodectric point 7 275-276 
protein isolaUmi 11 S7 
xone 11 97 

EUctrophormu 4 428, 539-540* i 
Electrophorus electricus 
4 4IS, 428 

Electropliotoluminorcncc 
4 482-489 

Electrophvslok^y see Biopoten- 
tials and dectrophysiology 
Elearoph^iology (heart) 

4 528-529 

electrocardiography 
4 463-464, 528 
excitability of heart miifirlc 
4 529 

heart cell potentiab 4 528 
spread of excitation over 
heart muscle 4 528 
vectorcardiography 4 528 
Elecirophysiology (muscle) see ^ 
Electromyogram; Muscular 
system 

Electrophysiology (nerve) see 
Nervous system: Nervous 
system (inveiiebrale); 
Neuiophvsiologv 
Electrophysiology and biopo- 
tentials see Biopotentials and | 
dectrophysiolt^y 
Electroplaquc 4 426-429, 13 366 
Electroplating of metals 
4 483-484, 529-535 I 

adhesion 4 5SS 
alloy deposition 4 532 I 

anodic pickling 4 532 
anodizing 4 534 ^ 

cadmium plating 2 587; 

4 551 I 

cathodic pickling 4 532 
chimnium plating S 104; ^ 

4 531 

deaning 4 532 ^ 

o^|xnr plating 4 530 
corrosion tests 4 533-534 
ebctrochemical processes 
4 469 

electittformis^ 4 534 
electrolytic cleaning 4 382 ^ 

dectropoliihing 4 532. 535 
dedrotyping 4 534 1 


Electroplating of metals— cont. 
gold plating 4 531 
lead plating 4 531 
nickd plating 4 531-532 
pidiling 4 532 
porosity 4 533 
silver plating 4 530-531 
folvcnt cleaning 4 532 
tin plating 4 581 
line plating 4 531 
Electropoliihing 4 535 
Electrc^ulscd systems (dectro- 
mi^picttc propulsion) 4 490 
Electrorefinlng 4 496-497 
Elcctroreiim^ram iO 188 
I Electroscope 4 535-536 
j gold-led 4 535 

I iemixation chamber 7 252 

I Electroscparalion 4 474 
: Electroshock therapy 4 541-542 
Electrostatic accdcrator 
; 9 572-574 

Codicroft-Walton acceler- 
ator 3 250-251 
resonance transformer 

11 504-505 

Van dc Graaff generator 
14 266-268 

El«;trosiaiic Coulomb force 
9 203 

Elecrrcutatic deflection 
4 510-511 

cathode-ray tube 2 556 
electrostatic l<ms 4 510, 
536-538 

osciniHco{>es 9 428 
Electrostatic held 4 427 

elearon motion in vacuum 
4 510-514 

elcctnxuatic lens 4 536-538 
electrostatich 4 540-541 
shidding 12 253-254 
in triodc 14 107-108 
see also Electric field 
Electrostatic generator 
4 539-540 

see also Electrostatic 
acxderator 

Electrostatic induction see 
Induction, electrostatic 
Elcctmtatic lens 4 536-538*; 

9 572. 574 

Elearostatic loudspeaker 
7 589, 591 

Elcctiostatic microphone 8 361 
ElcctrMtatic procipitatlon 
1 147, 153: 4 538-539* 
Electrostatic precipitator 
4 296 I 

dust and mist collection 
4 296 

separation (mechanical) 

12 187 

Electrostatic tcproduction 

10 146-147, 160 
Electrostatic repulsion 9 199 


Electrostatic separation: 
diamond 4 100 
mineral fractions 10 52 
Electrostatic storage IS 159 
Electrostatic theory (coordina- 
tion chetnistry) S 458 
Electrostatic transducer 8 359 
Electrostatic units 4 460-461 
Elearostatic vdtmctcr 4 536; 
14 370-371 

I Electnutatic wattmeter 14 416 
Elearostatics 4 539-541 
capacitance 2 440-441 
conservation of charge 
4 540 

Coulomb's law S 516 
electric charge 3 10-11 
electrification 4 539 
elearosro{ie 4 555-536 
dcctrostattc generator 
4 539-540 

elearostatic induction 
4 539-540 

fields see Electric field; 

Electrostatic field 
metiiod of electric images 
4 540-541 

potential 1 536-537 
shielding 12 253-254 
Elearostriction 4 541 
Electrostriaive transducer 
8 350 

Elrctrosuigery 4 541, 542 
Electrotherapy 4 541-542 
dectroshock thcra))v 4 542 
high-frequency currents 
4 541 

ioiUopliores 542 
low-frequency currents 
4 542 

Klrttmlhciniks 4 466-467, 

14 614-615 

Electrotropism 10 365 
Electrotype 10 599. 614 
Electrotyping 4 534 
Elearovaleitce 3 25, 33-35; 

12 475 

Electrowinning 4 497-498 
Klcktra 9 15 
Elcktron 8 21 
Elcm«tt: cone 3 394 
Element abundances see Ele- 
ments (cosmic .ibtmdancc): 
Elements (geodtemicai dis- 
tribution) 

Elemoitary bodies 7 636 
Elementary particle 4 542-544; 
11 364 

antineutrino 9 83 
Mitineutnm 1 478-479 
antiproton 1 481-482 
baryon 2 105 
cascade partide 2 537 
electric charge 3 10-11 
electron 4 501-502 
gravitem 6 266 
hyperon 6 587-590 


Elementary partide-eotu. 
indistlngiuiihabiHty 
11 161-162, 178-179 

interactims 4 544 
invariance prindplo 
13 362 

isotopic spin 7 296-297 
lepton 7 475 
meson 8 247-250 
multiplels 4 542d-542& 
neutrino 9 82-83 
neutron 9 83-85 
nomenclature 4 5426-5 
parity 9 565-567 
partide accelerators 9 5’ 
584 

partide deteetors 9 584 
photon 10 175 
positron 10 524 
proton 11 46-47 
quantum fidd throrv 

11 150-153 

quantum numbers 4 54 
543: 11 162 

rdatlvistic quantum tlic< 
11 180 

specific charge 12 573 
spin 12 615 
stability 4 542ff 
strange particle 13 168 
su]Ki multiplets 4 5426 
V-p.trliclc 14 37fi-i 377 
Elements (chemical) 3 ^03. 

4 544 516 
actinide 1 54-55 
in atmc»phere 1 627, 62 
634 

bi(^;eochcmical c>'des 
2 243-244 

in biosphere 2 239-244 
chemical binding 3 24 i 
chemistry 3 46 
(lassilication 4 544 545 
oono.-ntrations in M’a wa 

12 108 

cosmic abundance 
4 546-549 

dearon ronfiguration 
4 503-506 

^ochemical dhtributioi 
of 4 549-552 
in hydrosphere 6 565-5( 
inert gases 7 90 
ionic potential 2 241-242 
ionization potential (tak 
4 504-505 
lanthanide 1 54 
in lithosphere 7 546-653 
in living matter 2 241 
magnetic susceptibility 
13 SSI 

in marine organisms 
12 109 

molybdenum 8 562-565 
native 9 4 
in the oceans 6 565 
occurrenoe 4 544-543 
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Beiuenti (dicmlcal)-«m<. 
origin of 4 545-546. 552- 
556 

periodic table of 10 15*15 
radioactive 11 273-289 
rarc-«rth 11 342-344 
resi<lence timet in oceans 
6565 

Ttilhenium II 655-656 
in &oUs 12 422-423 
stnictute S 32-42 
in fun IS 

in terrestrial vegeuiion 
2 241 

tin 15 647-649 
trantbcrkelium 1 54 
transruriiim 1 54 
transition 14 42-43 
transuranium 14 65*67 
tungsten 14 137-140 
uncombtncd in nature 9 4 
uvs 4 545-546 

Elrments (cosmic abundance) 

4 546-549 
rarth 4 546 
meteorites 4 546 
nuclear 4 547 
primeval 4 547 
stars 4 546 
urn 4 546; IS 267 
universe 4 552 
Kleinrnts (georheniical 
divliibutioii) 4 549-552 
(nut of eaitli 4 550 
dtTp'Sf-a sediments 4 550 
igneous rocks 4 550 
sedimentary rocks 4 550 
Elrnients and iiiididcs (origin) 

4 552-556 

alpha-process 4 553 
roniinuom pro(*mtion 
theory 4 553 
c-process 4 554 
helium-burning 4 553 
hydrc^cn-burning 4 553 
initial creation tlieory 
4 552 

/^-process 4 555 
r-process 4 554 
x-proccss 4 554 
x-process 4 555 
Elephant 4 557: 6 182 
Elephant fish $ 223 
Elephant shrew 7 142 
Elephant tusk shell IS 676 
Elephantiasis 2 521; 4 218: 

5 258 

Fiiarioidea 5 258-260 
mosquito 8 599 
Elephantidae 10 636 
Elephant’s foot 2 452 
El^pbantutux 11 476 
Eiepftaf indictu 4 557 
Efcttflria 12 76 
E/ettan’a cardamomum 2 480 
^^therodactylui 10 638 


£/euthero2oa 4 557 
Echlnozoa 4 557 
foMlli 4 364-365 
Holothuroidea 6 465-467 
Elevating machines 4 S57-S59 
industrial elevators 4 558 

559 

industrial lifts 4 557-558 
stackers 4 558 
Elevation (land surface) 

4 325-327 

contour lines 3 425 
ineasuremmt IS 325-326, 
677-679 

Elevator, aircraft 1 213; 

4 559-560*; 13 386 
flight maneuvers 4 559 
flutter prevention 4 559 
general principU-s 4 559 
S))ccia! applications 4 559- 

560 

Elevator, lifting 4 557 
Elgiloy 2 175 
El^ma 10 613 
Elias, H. 7 555 

Elimination reactions: organic 
chemical synthesis 9 392 
stcric effect IS 132 
Eliot. Charles 7 396 
Elk 4 560 

Elkington, G. R. 12 331 
Elkitigton, 11. 12 331 
EUagic acid 14 527 
Ellagitanniii 13 391 
Ellcsincic. Lake 1 672 
Ellesmere Island 1 523 
Ellips*- 1 390; 4 71. 560* 
area I 528 

I conic section 3 399 
^ Ellipsoid, index .3 587 588 
Ellipsoid and spheroid 
: 4 71, 560-561*. II 

Ellipsoid of wave nunnab 
; 3 587-588 

Ellipsoidal reflector 11 3 
Ellipsoidal surface hannonics 
12 610 

Elliptic evlinder II 135 
Elliptic function and int<*gral 
4 561-563 

Elliptic geometry 6 157 
Elliptic integrals 4 561-563 
Elliptic motion 2 580 
Elliptic paraboloid 9 542; 

11 133 

Elliptic refleetturs 7 27 
Elliptical galaxies see Galaxy, 
external 

Elliptical mirror 12 608 
Elliptical orbit 9 371-372 
Elliptical plate, structural 
10 408 

EUiptlad trajectory 2 82 
ElUptical wing 1 198-201 
EUipticity eflect (binary surs) 
2 168-189 
EUiptio 3 100 


Elm 2 360; 4 563-564*; IS 118: 
14 235 

Elm leaf miner 6 580 
Elm sawlly 0 580 
Elmidae 3 278 
Elodea 5 37; 6 394; 8 240 
Etodea gigantea 12 228 
Elosia nasus 10 638 
Etphidium 12 28 
Elphidium erclicum 5 434 
Elpidia 4 418 
Elpidia gl/Kialis 4 41 
Elrod 3 345 
Elsinog 8 213 
Elsinoe ampelina 6 252 
Elsinai fawcetii 8 682 
ElsinoU veneUt 8 682; 

11 344 

Elton. C. 5 379; II 107 
Elution diagram 6 48 
Elutriation 12 349 
Elymus 3 190 

Elytra: Culeopteia S 279, 280 
Elytrophora 2 418 
Embdeti-McyerhoC Pnmas 
piUthway iO 351 
bacunial nicialxilism 

2 38-40 

see atso Ctlvcohxis 
Rmhioptem 4 564-565*; 

7 134 

Embolism 3 144; 4 565* 
Kmbolumcri 1 334; 4 565*; 

7 373 

Embolus 2 52t)5; 4 565-566*; 
13 613 

circulation disorders 

3 141-144 
infarction 7 93-94 
phlebitis 10 115 

Fmboly 6 79 

EinIxiMing: printed circuits 
10 597 

sheet metal 12 252-253 
Embritho[>oda 4 566*; 8 82 
Embrvo sac 5 333 
Embry<^^csis 4 566 
Embryology 4 566 569 

ccU differentiation 2 590; 

4 568 

deavage 4 568 
(ertiliz.iiion 4 567-568 
gameutgeaesis 4 567 
gastnilatiCHi 4 568 
morphogenesis 4 568 
skeletal histogenesis 
12 352 

tissue ailture 4 567 
Kiiibryology. experimental 
4 569-578 
embryo 4 573*577 
fate maps, embryonic 

5 190-191 
fertilization 4 572 

I fertilization, abnormal 
4 573 

growUt 4 577 


Embryolt^. experimcnul 
—cortf. 

mcTogony 4 578 
methods 4 971-572 
paithcm^nesis, artificial 

4 572-573 
zygote 4 573-577 
Embryonated egg culture 
1 424: 8 614-615 
Embryonic blood cell develop- 
mmt 6 397 

Embryonic differentiation 
4 578-580 

cell structure 4 576-579 
cellular differentiation 
4 578 

medunisms 4 579-580 
Embryonic fate ma{>8 5 1{K)-191 
Embiyonic induction 4 580 
Eiiibryouic organizer 
4 580-581 

Embryophore 2 659; 5 9 
Embiyuphyta 4 581*; 

10 320. 346 
Bryophyu 2 35.3-354 
I'racheophyta 14 9 
Knidcn, R. IS 171 - 
Emerald 2 170. 174 ; 4 581-582*: 
6 98 

Emergent shorelines 3 243 
EmeitceUa 5 123 
Emesita talpoida 4 31 
Eineiioii. E. 10 188 
Emcison. R. 10 185. 189 
Eiueison effect 10 192 
Emery 1 9; 3 495; 4 582* 
Emetic: ipecac 7 257 
Emetine 1 248, 475 
Emf see Elcf tromotive force 

(eraO 

Emf, ihcnnoelectric 
13 580-583 
Emillani. C. 8 142 
Emission, electron see Electron 
emission 

£tni.ssion. secondary see 
Secondary mission 
Emission, thermionic see 
’rhermiunic emimion 
Emission spectrum 12 592 
EmiMiviiy 4 582‘; 6 .171 
I Emitter, electron: atomiC'film 
14 246 

catiiodc-rav tube 2 555 
metal 14 245-246 
oxide-coated 14 246 
phototube 10 192-195 
vacuum tube 14 245-246 
see also Electron emission 
£niiuer*coU|dcd transistor 
logic (ECl'L) circuit 7 5S2d- 
583 

Emitter follower 4 582-583 
Emnier 14 480 
Emmeridi, R. I 476 
Emmert’t law 14 389 
Emmetropia 5 



Emmett, P. 1 ftl 

Etnodia 1 457 
EmolUnt 6 220 
Emotion 4 S6S-586 

behavior and heredity 
2 15S 

dinical itudiet 4 58S-5B4 
endocrine involvement 
4 584-585 

human engineering 
«4» 

He detector 7 495 
neurological Involvement 
4 584-585 

iquantiutlve response 
pattern 4 584-5M 
theories 4 584 
Emperor goose 6 236 
Emperor penguin 12 607 
Emphvseraa 2 347, 849; 

S 142; 7 620 
Empldldae 4 212 
Empidonax vireseeits 5 362 
Empirital method 4 586 
BmpUctonema 6 479; 1 1 560 
Empoa rosea 7 441 
Etnpoasca fabae 9 603 
Empusa 7 122c 
Empusa museae 7 122r 
Empvema 19 179 
EMT see Electric metallic 
tubing (EMT) 

Emu 2 545; 4 198 
Emuhifiration: soap and 
deici^nt 12 393 
lurface-actlvc agent 
IS 921-922 

see abo Size reduction 
Emulsifying agent; detergent 
4 81 

food 5 370-979 
Emulsifying oils: ixtroleum 
products 10 71-79 
Emubion 4 586-587 
adsorption 1 79 
classiHcation 4 586 
photography 10 156-157 
polymerization 10 480 
properties 4 586-587 
Emulsion, photographic 

10 1S6-1S7. 168 
Emydae 6 496-441 
Emydidae 19 502 
Enamel: ^int 9 499 

surface coating 19 911-812 
Enamel, nonvltrcous 4 587 
Enamel (tooth) IS 674 
Enameled ware 8 285 
Enantiomorph 4 587; 9 947 
amino add I 308 
bicisphei«. geochemistry 
of 2 241 

racemization 11 198 
Enantimorpliic pair 4 102; 

11 198 

Enantiozoa see Parazna 
Eoai:gite8 464;4 587*;8277 


Encapsulation of dectmnic 
components 8 470 
Enceladua 12 41 
EncephtUartos 18 120 
Encephalitb 5 67; 0 70-71* 
EncephallUa, equine 1 425, 
499: 4 587* 

Encephalomalacla 14 944 
Encepbaloinydiildei 9 70 
£m%|>lialomyelitis 9 79 
Enccphaloinycarditis 
9 530 

Enchondromatosb 4 814 
Enckc, T. F, 4 587 
Enckc division (Saturn) 12 39- 
40 

Endte's comet 9 315-916; 

4 587 -588* 

Encoder 7 100 
Cncriititc 9 479 
Encrinites 9 548 
Encylopedias 7 542e 
Enevrtidae 6 574 
Encyst ment 6 499 
End launching 12 2B9-290 
End moraine 8 597 
End organ of RuBlni 12 180 
End point, titration 19 656 
End {Miint prohlenis 
2 400 410 

Endamoeha histotytica 
1 466-467; 5 559: 14 411 
Endamoebidae I 931 
Endarcli siptioiiostele: 

Equisetales 5 62-63 
ti-Enderanc 10 65 
Eiuleldae II 106 
Endellite 9 165 
Endemic goit(*r 6 229; 

I U 627 

Endemic typhus 12 345 
Endemism 7 272 
Endmarditb 9 66; 4 588*; 

6 959-360 

and gonorrhea 6 236 
and hipus rrythcmaioius 
7 622 

Endocarditis lenta 6 959 
Kndorardiuin 4 588: 6 857 
Endocarp, fruit 9 545 
Endochondral ossiOratitm see 
Onification 

Eiidoaine ^and 1 74; 4 586- 
589*; 5 43 
adipose timiie 1 70 
adrenal gland 1 74-78 
chromaffin bodies 
4 588-589 

endocriitology 4 598 
epithelium 5 41-48 
gonad 4 588; 6 235 
growth ^trui 4 577 
hormone 6 479-480 
Udimy 4 588 
liver 4 588 
ovary 0 451-455 


Endocrine g^and-nmt. 
pancreas 4 588; 9 529-554 
paraganglia 4 588-589 
parathyroid 4 588; 9 557- 
561 

pineal body 4 588; 10 236- 
297 

pituitary gland 4 588; 

10 246-251 

suprarenal body 4 588 
testb 13 524-527 
thymus 4 589: 13 617-619 
Uiyroid 4 588, 19 621-627 
Endocriire mechantsim 
4 589-598 

amphibians 4 595-596 
arthropods 4 596 
carbohydrate metabolism 
4 594-595 

roordinativc control 4 593 
diOerenliation, sexual 
4 596-597 
hormone 4 589 
oeunAumors 4 593-594 
plants 4 596 
teguiation 4 589, 593 
strms 4 595 
water balance 4 595 
Endocrine system 2 157: 

4 598* 

bicNThemistry 2 199 
panmtal behavior ' 

11 460 462 

radiation injury 11 228 
Endocrinologv 4 SiHl 
Endocyrlirechitiold 4 374 
Endudrrin dcri^ives: di- 
gestive system 4 151 
gastnilaiion 6 78-79 
germ layers 6 174-175 
Endoderinis 3 493; 4 598- 
599*; 13 105. 115 
Endoenzyme 2 15 
Kndoeigic reaction 9 199 
Endohumus 5 464-465 
Endolimax gingivalis 1 300 
Endolimax nana 1 300, 331 
Endtdymphatic duct: car 
4 919 

Endometrial polyps 14 236 
Endometrltb II 481 
Endometrium II 474 
Endomoiphy 1 461 
Endomyres 12 1; 14 601 
j Endomyces vernelis 5 188 
Endomycetales see Saccharo- 
mycetales 

Endomycetoideae 12 1 
Endomvritidac 8 278 
Endomycopsis 12 1; 14 600 
Endomycopsis fibutiger 14 602 
Endomysium 8 636 
Endopeptidases 5 209 
Endophyte 1 296 
Endoplasm 8 658 


Endojdaimic reticulum g gga. 
4 579 

cyto^asffl 9 667-659 


I plant metabolism 10 547 
I Endopodite 9 564 
Endopteryi^u 4 599 
ENDOR see Eleemm-nudear 
double resonance 
Endoscope 10 18 
Endosperm 12 145 
Endospores, bacterial see 
Bacterial endospores 
EndfMteum 12 364 
Endothal 4 49; 0 421 
Endothccium I 598a; 5 96a, 330 
Endotheliochorial placenta 


10 254 

Endothelium 5 41-43 
Rndotlieriidae 7 144 
indotherium 7 144; 9 538 
Endothermic reaction 5 51; 
18 558 


nudear reactions 9 199 
Endothia parasitica 3 57; 

9 236; 10 313 

Endothyranelta armstrongi 
5 432 

Endolhvridae 5 431 
Endotoxins 9 82; 14 6. 328^ 
toxemia 14 4-5 
virulence 14 328r 
3. 6 Endoxohcxahydroplithalic 
acid 4 43 » 

F.n<lozoic algae 3 82 
Endrin 7 141; 11 615 
Enrrgt'ticx 4 6005 
Energy 4 599-601 

absoiptloti 1 11-19: 

8 115 

atomic 1 652 
Brittsli thennal unit 
2 340 

calorie 2 419 
chemical 9 27-28 
conservation of 3 406 407 
for cyclone formation 
8 116 

degradation 5 10 
dissipation by tides 
IS 640 

electrical potoitlil 
encigv 4 601 
forms of 19 565 
gravitational potential 
energy 4 600-601 
heat 6 362 
inertia td 7 90 
internal 4 599; 7 209 
Mnetlc 4 599-600 
mass 8 162-169 
nuclear see Nudear power 
nuclear fuiim 5 591-595 
ocean source for atmos- 
pheric prottoci 8 115 
potential 4 600-601 
of quantum state 
4 601 



rigid-body dynamia 

11 575-576 

sea-atiofltphere exdiange 

12 105-105 
luund U 518 
•cored IS 565 

thermonudear IS 589-590 
in tramiticm 15 5€5-566 
uniu: dectroo volt 4 519 
erg 5 64-65 
foot-pound 5 429 
joule 7 3165 
work 14 552 
Eacrgy bandi in solids 
2 $1-95 

Kneigy coiivctsion 4 600a-6005 
Atomic to electric 
4 432-433 

(.iiiiot criterion 4 GOOa 
chemical to electric 
2 111; 5 550-552 
electric to acoustic 

7 587-595 

electric to heat 6 877-578 
electric U» mechanical 

8 C08-609 
electric to sound 

12 518-522 

electric ac to meclianical 
1 284-287 

electric tic to mechanical 
4 226 229 
engine 4 M3-604 
fuel to mechanical 
4 603-604 
heat (steam) to 
tnechanical 13 78. 85 
heat to electric 2 526: 

4 432: 13 544-5 H<i, 577- 
578a 

mjgiietoliydrodynamic 
power generator 8 5C-5Ga 
mechanical to elcdric 
6 113-114 

inKhanicd to dectric ac 
1 282-284 

mechanical to elet^ric dc 
4 225 

nuclear to electric 

9 176-178 

power plants 10 554-559 
prindples of electrical- 
mechanical energy con- 
venion 4 448 
solar to dectric 
12 465-466, 469-470 
solar to medianical 
12 468-469 
suuiul to electric 
12 518-522 

•team to dectric 4 452 
thermiontc converter 
IS 554-SS4a 
diermodynainic cyde 
IS 564-565 


Energy coovenJoa-conf. 
thermoelectric generator 
IS577-578a 
water to electric 
4 432 

water to medunical 
6 527-529 

Energy coupling 4 601 
Energy dhtribution curves 
(heat radiation) 6 570-571 
Energy Oow, ecology 
4 S92-597 

Energy integral (gravitation) 

6 265 

Energy levd (quantum 
mechanica) 4 601 
Energy metabolism 4 6005-601 
adenosinetripliosphate 
(ATP) 4 6005 
ATP generation 4 601 
energftiu of cdlular re- 
actions 4 6005 
mthalpy 4 6005 
entropy 4 6005 
free cnetgy 4 601 
Energy metabolism (plant) 

10 347-549 

Ene^y operator (quantum 
chemtstry) 11 145 
Energy pyramid 4 587 
Energv sources 4 601-605 
atmospheric electridty 
4 602 

chemical energy S 27-26 
coal 4 602 
natural gas 4 601 
nuclear energy 4 602 
oil shale 4 602 
petroleum 4 ^1 
shift in U.S. souiccs 
8 445 

solar cneigy 12 468 
tar sands 4 602 
terrestrial heat 4 602 
vegetation 4 602 
water power 14 399-400 
Energy stale (quantum 
mechanics) IS 57 
Energy surface IS 59 
Energy transfer (plants) 

10 S71 

Energy transformation 4 6005 
Enfin: array (antennal) 

1 447. 451-452 | 

Enfleurage 5 71 
Engadine 18 408 
Engelhardt. A. V. 8 642 
Engdmann. T, W. 12 67 
Engelmann spruce IS 19 
Engine 4 605-604 

aerothermodynamlc 
effects 1 105 
aircraft see Aircraft 
engine 

appllcatioM 4 603 
aiiunnotive see Auto- 
aaoUve engine 


|Ei^tae~eonC. 

! diesd see DieKf engine 
eatemal combustion 4 60S 
free-plston 14 152 
intemal combustion see 
Internal combustion 
engine 

marine 8 109-112 
mufflers 8 625-624 
propulsion 4 603 
pulse jet 11 94-95 
redptocating I IBS 
rocket 11 601-6105 
solar IS 468-470 
steam see Steam engine 
supercharger IS 294-295 
thermodynaiuic cyda 
4 604 

tractor 14 11 
truck 14 120 
volumetric effidenq* 

14 375 
wear 7 607 
working fluid 4 60S 
Engine ooolii^ 4 604-605 
air cooling svston 
4 603-604 
antifreeze mixture 
1 471 472 

auttmiotive vehide 1 688 
liquid atoiing 4 604 
Engine electrical s^tem see 
Ignition system 
Engine fud system see Fuel 
system 

Engine lathe 7 407 
Engine lubrication see Lubri- 
catimi. engine 
Engine nacdles 14 509 
Engineering 4 605-606 

acoustical see Acoustical 
cngin^rlng 
aeronautical 1 95 
agricultural 1 114-116 
architectural 1 520-521 
astrcMiautical 1 605-606 
ceramic see Ceramic 
technology 
dieiiiiral S K-29 
dvil S 148-149 
rontrol-syttem see Geocrol 
syscoBs 

cryogenic S 569-572 
education 4 606 
dectrlcal 4 455-455 
electronir see Electronics 
food 5 380-405 
human 6 494-497 
iilumlnuion see 
lUuminatitm 
Industrial 7 82-85 
instrumentation see 
Instrumentation 
integrating influences 
4 605 

licensli^ 4 606 


Ewglim f lm d f nw h n 181 

Engioeering-eonf. 
marine 8 IIS 
mechanicai 8 m 
metallmglcal see 
Metallurgy 
mining see Mining 
nudear 9 180-181 
optical see Optics 
petroleum 10 57-60 
sanitary 12 25 
spcdallzatioa 4 605 
systems 1$ 575-880 
traditional 4 605 
see also index mtrles for 
these and other engl- 
ncvxing fields 

Engineering and architectural 
contracts 4 606-609 
defective plans 4 61^ 
defects in contractor's 
work 4 609 

improper supervision of 
work 4 608 
knowledge of zoning 
laws 4 606 
licensing 4 COG 
ownership of pfans 4 606 
payment for jdans 4 606 
pemnt^-d-oost con- 
tracu 4 607 
right to vary quantity 
of work 4 609 
satisfactory work 
provision 4 607 
.^ttlement disputes 
4 608 

stipulated cost contracts 
4 606 

Engineering drawing 4 271. 
609-612* 

aircraft master layouts 
4 611 

assembly drawings 4 611 
conventional symbob 
4 610 

daign layout 4 611 
^ign standards 4 78 
detail drawing 4 611 
dimensioning 4 196. 610 
drafting madiine 4 271 
flow diagram 4 612 
lavout drawings 4 611; 

7 422 

orthtq^raphic represemta- 
lion 4 609 
pictorial drawing 
10 214-216 

l^ant-layout drawing 
4 611 

schematic drasvlngs 
4 612; 18 61-62* 
sectional views 4 610 
structural drawingi 4 618 
sriring diagram 14 522 . 
see also EngineerlsM 

gn]Aki 
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EngifiMrli^ K^ology 4 612* 

615 

eompreufve strength of 
nK:iu4 6I5 
euthquake e6ecu 

4 352 

fault and fatdt structures 

5 191-195 
frost action 5 541 

in soils 12 455 
geotedinlcal Invcstigi- 
tloni 4 614 
joint ^{eulogy) 7 316 
landslide 7 397-398 
residual stress in rock 
4 613 

rock ronstruetton material 
4 614 

rock properties and 
bdiavlor II 591 
rock ssunpling 4 612 
shear in rodu 4 613 
soils, gcoiediiiical 
significance 4 614 
tunnel surveys 14 142 
use of aerial photc^aphs 
1 83 

see also Coiutruaion en- 
gineering; Rock me- 
dtania: Soil metiianics; 
Suneyliig; Water sup- 
ply eniriuecriiig 
Engineering graphics 4 615 
descriptive geometry 
4 68-74 

engineering drawing 
4 609-612 

graphic mcthodi 6 2ri6 
nomographs 10 133-137 
pictorial drawing 

10 214-216 

Engineering imyrbtdi^ \re 
Human engineering 
Engier, A. 10 298 , 377 
Engtcr-Pranfl system JO 298 
English Chanud 5 109. 

114: 0 251 
English elm 4 564 
English filter 14 407-408 
English holly 6 464 
English ity IS 124 
English oak 9 238 
English sparrow 12 562, 572 
English walnut 4 615-616*; 

14 384 

crop culture 9 232 
English yew 14 605 
Engraved stone (gemology) 

7 164 

Engraving 10 617 

intaglio printing 10 603 
fniotiiq; plate 10 610 
Engresscr formula 3 SOS 
Enhydra /ttfris 8 251; 9 449 
Enirocef^alldae 0 401 
EnifOeil 

Eniwetok Audi 1 647; 3 474 


Enlargement printing 10 148 
Enluger, photographic 10 166 
lens 7 454-455 
Enol 5 87; 11 198; 13 402 
Eocd-keto uutomnism 
18 402 

Enol phosphupyruvic add 
2 16 

Enolaic 2 16. 460: 10 370 
I Enolate ion II 198 
I Endi/ation 8 580 
1 3-£noIpyruvyl shikimic acid 
5-phosphdte (r, phosphate) 
1315 

Enojda 4 616 

Bdeliomorpha 2 114 
Hofilonemcrtiiii 6 479 
EntqiUa 9 SO 
Enoplida 8 30, 33 
Enoploidca 4 616 
Enopluttnithitiae 4 40 
Enoptoura popei 2 532 
Enrichment media 3 C15 
Enrico Fciini Atomic Power 
Plant 11 358 

Ensenilde (physio) 10 633: 

IS 60-66* 

Ensign fly 6 574 
Ensiling I 132 
Enm direrluf 5 100 
Enstatitr 4 383, 616*; 9 419; 

11 129 

Eiisieiiite 9 419 
Entamoeba coU I 300, S30 
fluorescent-antibody 
method 8 383 

Entamoeba hixtolytira 1 300; 

3 200; 9 557; 1160 
fluorescent - antibody 
mclhod 9 383 
Entamoeba invadens 1 330 
I Eiiielodum 1 567 
I Enteric badlli 5 I 
[ Enteric cytopathogeuic human 
orphan virus see ECHO 
virus 

Enteric fever 14 173 
Enteritis 1 466-467 
Joluie's disease 7 814 
regional 6 73 

Entcrobactcriaceae 5 1-3*. 96 
Aerobacter 1 84; 5 1-2 
jllbmobacter 5 1*2 
Erwtnsa 3 1-2 
Erwinieae 5 2 
EscAericAia 5 1-2. 56 
Escheridiieae 5 2 
fermentation reactions S 2 
IMViC tat 7 48 
Klebsiella 51-2 
Klebsiella pneumoniae 
7 365 
milk S 431 

Paracolobaclrum 51-2 
Proieeae 5 2 
Proteus 5 1-2; II 44-45 


Enterdiacteriaceae— coni. 
Salmotwslltt 5 1-2; 12 14 
Salmonelleae 5 2 
Serniia 5 1-2 
Soratieae 5 2 
ShigeUa 5 1-2; 12 254 
taxonomy 2 11 
typhoid fever 14 173 
Enterobiasis 10 239 
Enterobius 9 476 
Enterobiui vermiadaris 

10 239 

Enterocoela I 420; 5 2-3* 
Emcrocoelia 1 413 
EnieroCTinin 4 172» 593 
I^tcrogastrone 5 206 
Enterohepatitis 9 476 
Enurokinase 5 204 

digativc system 4 170. 171 
protein ineiabolism 11 42 
Enteromorpha 3 81. 83: 8 106. 

13 398; 14 189 
Enteron 3 256 
Etiteropncusta 5 3, 6 399 
Enteroioxin IS 37 
I Enterovirus 5 3-4 
ECHO virus 4 379 
infections 1 425 
Entcroioa 5 4 
Enlei/iitxe 12 263 
Enthalpy 5 4*. 13 559, 573 
cnthalpy-entrtipy diagram 
13 77 

psychrmneirio IJ 84 
sieaiit IS 76 

thermodynamic principla 
13 566 ^ 

E^nlorolax 6 466 * 

Entoconcha 6 466 
hnto«-ytiicre 9 447; 10 429 
Entodiniomolphida 5 4-5*; 

11 53; 13 5 
Entodmium 5 5 
EtUotnobrya cubrnsis 3 290 
Entomogeiioiis fungi 7 122r- 

122(1 I 

Entemogenous microoiganism 
7 122 

Entomology 5 5 
see also Insecta 
Entomology , economic 5 5-7 
Entomopliiluf flower 5 326 
I Entomophthora 7 122c; 10 200 
! Entomophthora sphaerosperma 

7 122d 

Entomophthoraceae 7 !22c 
Entomophthuraies 7 122c: 

10 200 

EntomosUaca 1 560; 3 462 
Entonisddae 5 34 
Entoparasite 1 592 
Enioprocta 1 414. 420; 2 356; 

5 7-9*; 7 583 
Enlosiphon 5 99 
EntosipAon stdeatum 5 

8 169 


Entropy 5 9-12 

Bolumann sutiitics 
2 280 

chemical thermodyiuiiUa 
U574 

cryogenia 8 673 
d^radation cd enetgy 
5 10 

information theory 7 ioi 
liquefaetkm d gaia 
7 536 

open syslous (biology) 

9 333 

fd solutions 12 490 
statistied thermodynamics 
5 10 

steam IS 77 
tbamodynamic equilib- 
rium 5 10 

thermodynamic principla 
13 567 

Environment 5 12-15 
abiotic 5 13-15 
biotic 5 15 
mtuarine 3 82-85 
of past aga see 
Paleocrolugy 
vegetation 14 288a-288(i 
Environment (^^c^ical); 
ecology of 9 512-516 
IK'irographic province 

10 50 

petroleum, origin ^f 
10 56-57 

sedimentary deposits 
16 87 

Environmental design: 
cvin}M>neiii design 13 379 
systems engineering 
IS 379 

Enviroiimenial protection 
5 15-17 

see also lliociimaioiogy 
Environmental tat 5 17*19 
accelerarimi 5 18 
aircraft see Aircraft taim^ 

I fungus 5 18 

guidnl missile 6 291 
humidity 5 18 
immersion 5 18 
preuure S 18 
sand 5 18 
shock 5 18 
spray 5 18 
temperature 3 18 
vilnation 5 18 
see also Rodtet-sled tating 
Enypiastes 4 40 
Enzymatic reduction 1 621 
En/ymc I 565; 3 197-198; 

4 600b; 5 19-26*; 8 81; 

10 283; IS 52 
alcohol dehydrogenase 

3 20-22 

amylase 5 20-22 
autolytlc 2 20 
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Pniyiiie— 

* bafterial tee Bacterial 
eniyme 

biochemistry 2 199 
biological oxidation 2 219 
biological spcdfidty 
2 217 

catalase 5 20’24 
classification S 22 
cleaving 5 29 
condensing 5 29 
load 5 977 
food spoilage 5 428 
gene acti(Mi6 105'1I9 
hyalUFonidasc 6 522 
hvdrolase 5 22 
liRida/ole 7 92 
i$oinerasc 5 24 
kinetics 9 25-26 
lactase 7 977 
nature 5 19-20 
noincnclaiuie 5 20-21 
oxidation-reduct ion 
cn/yincs 5 23 
pc[»in 5 20-21; 9 628 
phiMphohexfiSc 5 20 
l>h<r>phor)']aM; 5 20 
protein 11 39-99 
proteolytic 4 167 
purification 5 ?1 
pvnivic carlmylase 5 20 
r.uli:uiun effect on 
11 217-2IH 

i(lM>iuicletc n<i<I [miIv- 
iiUTase 4 66.i 
sjiecifidiy 5 21-22 
Slu’ptoniycciaceae 19 178 
lumaiiilnase 9 20 
transferase 5 24 
urease 9 20 22 
xanthine oxidase 5 20-24 
Irmn yea-st 14 604 
hiMine (iiidtisttial produr- 
Mou) I 574: 5 26-29* 
applications 5 29 
enryinc wxovery 5 28 
production In semisolid 
culture 9 28 

production by submerged 
fennentation 5 27 
standardiration 9 28 
fimvme inhibition 9 29-90 
antibiotics 5 90 
antiinetabolites 9 29-90 
classification 9 29 
in poison 10 496 
®f»^»nes and activaton. 

nti acellular 14 328r 
*^ni/iropus dawsoni 10 292 
unites 4 108 
Cambrian 2 425 
*'‘«an(horepbala 5 90-91 
Eocene 5 31-32*: 0 196. 142; 
19 169 

Eocriimidea 4 960, 965, 367. 

368, 3725; 9 92* 

^iSy^mus 4 565 


Eohippus 9 32 
Eoperipatus 9 929 
Eosentomidae II 01 
Eases triassiea 7 479 
Eosinophil 2 263; 6 484 
Eeninophilia 9 192*202 
Eosuchia 7 479; 11484; 1322 
Eotheroides 12 347 
Eothrips IS 629 
EOtvOs, R. 11 495 
EP dgents: lubricant 7 605 
Epactophanes 0 945 
Epalxis 9 276 
Epargyrem clarus 7 470 
Epaxial musculature 8 652 
Epaxial muscles 8 646 
Epeirogoiy 4 103; 9 409 
Ependymal cell 9 52 
Aperythrozom II 567 
Ephaptir iransmUsion 5 92 
Ephedra 5 32*; 6 226; 8 240; 

13 121 

Ephedra etfuiteitna 5 32 
I Ephedra sinica 5 32 
I Kphediinc 5 32 
Ephehta 13 297 
Kphcmcilda: liisecin fossils 
7 139 

mayfly 8 187 
Ephemeris 5 32 
Kplieinrris lime 4 935, IS 043* 
Eptiemcroptcra 5 92-93*: 

7 194: 8 187 
Epheitui 8 171. 676 
Ephestia kuehniella 7 468, 

472 

Ephtaltes 6 581 
Ephippium 9 151 
Kphydalia fluviatilis 10 515 
Kphyra 7 304 305: 12 16S 
I Ephyridae 4 212 
Epibasidiuiii 6 427 
Epibionl 1 341 
Epiblast 6 78-79 
Epiboly 6 79: 12 90 
Epibranchial placode 9 47 
Epicandca 5 39- 94 
Epicaridium 9 33 
Epicauta 3 287 
Epicenter see Earthquake; 

Sdsmolt^y 
Epichiorohydrin 8 75 
C|>oxy resins 10 469 
petrochemical 10 49, 46 
Epicoccum 14 128 
Epieoccum nigyum 14 129 
Epicfltyl 12 14.5; 13114 
Epicyeik gear Crain 6 91 
automobile diflereniiai 
0 91 

planetary 10 272-274 
Epicydic straight line 
mechanism IS 166r 
Epicydmd 4 71; 5 34 
Epidemic 5 94*; 11426 
Epidemic meningitis 9 29 
Epidemic neuromyasthenia 9 79 


Epidemic typhus 1 494; 10 428 
Epidottic vegetative neuritis 
9 79 

Epidemic viral gastroenteritis 
14 327-328 

Epideiuiology 9 35-96 
case fatality ratio 9 36 
disease rate 5 36 
ECHO virus 4 979-380 
epidemic 5 94 
experimental 5 36 
foot and mouth disease 
5 429 

infectious disease control 
7 94 

infectious disease truiis- 
mLssloo 7 94-95 
morbidity rate 5 95 
mortality rate 9 95 
parasitolcgy, medical 
9 556 

IxdimiiyeUtls 10 456 
public health 11 90 
tuberculosis 14 130-191 
Epidcnnal ridges 5 36-37 
arch fingerprint 9 96 
loop fingerprint 9 96 
whoil fingerprint 5 96 
Epidermin 9 656 
Epidermis 9 493; 5 41; 7 174; 

12 369, 13 114 
Epideimis, plant 5 37-99 
I buiUforin (motor) cells 
I 5 59 

cell walk in plants 2 615 
cutide 9 97 
cutin 5 37 

leaf anatomy 7 436-441 

multiple epidermis 5 97 

root hairs 5 39 
Stomata 9 98 
triclionie 5 39 

Epidermoid carciiwma 2 948; 

8 620: 9 920 
Lpidermophyton 4 67 
Epidermophyton floccosum 
6 275 

Epidiascope 11 1 
Epididymis II 471; 13 524 
Epididymitis 11 482 
Fpidinium 9 5 
EpiJiorite 5 99 
Epidosite 5 39 
Epidote 9 39-40 
atlanite 1 255 
Epigastric vein 2 500 
Epigenesis 4 579 
Epigenetidsts 7 147 
Epigb>ttls 7 406 
Epigyny 5 327 , 932 
Epilaehna varwestis 3 287 
Epilepsy 5 40-41 

convulsive disorders 3 452 
dilaiitin 7 92 
electroencephalogram 
940 


Epilepsy— cont. 
etiology 5 40 
treatment 9 40 
types 5 40 

Epileptiform convulsions 

14 941 

Epilimnion 9 921- 994 
Epilohium S 660 
Epilobium engustifolium 
10 299 

Epitobocera sinuatifrons 4 39 
Epimarlyritt 7 460, 462 
Epimdeiic behavior 12 995 
Epimera.se 2 16 
Epimeriiation 8 580; 11 199 
Epimeron S 562-.569 
Epimorpha 3 61 
Epinasty 10 966 
Epinephrine 1 74; 9 41*; 0 479; 

15 365 

aortic |>iiragan^ia 1 487 
in carlsdiydrate metab- 
olism 1 77 

midocrine mechanisnu 
4 590 

hormone, adienal 
medullary 6 484 
synthesis 1 77 
tyrosine 14 176 
see also Adrenal gland 
Epiticlaly 9 329 
Epiphaner 12 235 
Epiphane% (Itydalina) senta 
2 601; 11 694 
Epipliragm 11 99 
Epiphneal plate 12 353 
Epiphysis 9 58; 10 236: 12 965 
Epiphvie I 236: IS 365 
dimax plant formations 
9 186-192 
ordild 9 972 
Epi|M>lasiua 3 158 
F.piitcpaly 5 929 
Episuinc 2 21 
EpUtasis 2 927 

gene action 6 108 
Epistemum 12 355 
E[iistilbiic 14 611 
Epistoiiic 6 300 
Epistroma 4 37.5 
Epistylis 10 20 
Episulfide 9 312 
Epitaxial transistor 7 920 
Epitheliochorial placenta 
10 254 

Kpithclioevstidia 4 149 
Epithelium 5 41-49*; 6 458; 

IS 6.51 

peritonetim 10 20 
Epizootic 5 429: 10 256 
EPN 7 141 

Epoch (astronomy) IS 641 
Epoch (geologic time): Eocene 
9 91 •92: 6 196. 142: 13 'i69 
Lower Cambrian 6 196 
Lower Cretaceous 6 196 
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Epoch geologic Utiie}~con<. 
Lower Devonian 4 186 
lx>wer Jurassic 6 186 
Lower Minissipptan 6 18C 
Lower Ordovician 6 186 
Lower Pennsylvanian 6 136 
Lower Permian 6 136 
Lower Silurian 6 136 
Lower Triassic 6 ISO 
Middle Cambrian 6 186 
Middle CreUrcuiis 6 18G 
Middle Devonian 6 136 
Middle Jurassic 6 136 
Middle MUsissipiJiaii 6 136 
Middle Onltwician 6 180 
Middle Pennsylvanian 
6 186 

Middle Permian 6 136 
Middle Silurian 6 136 
Middle Triassic 6 136 
Miocene 6 136, 142; 8 605- 
506*1 IS 169 

Oligucciic 6 136. 142.9 310. 

312-313*1 13 169 
Pulcotcnc 6 136. 142,9 507- 
508*1 13 169 
Pleistocene 5 477-478, 

6 133, 136, 142. 190. 

194, 195: 10 416 117'; 

13 169 

Pliocenes 136. 142; 10418- 
419*; 13 169 

Recent 6 136, 142: II 373* 
Upficr Cambrian 6 136 
Upper Octaceoiis 6 136 
Upper Devonian 6 136 
Up))cr Jurassir 6 1.16 
Ilpiter MissiMippiaii 6 116 
Upper Ordovician 6 136 
Upper Pennsylvanian 6 136 
Upper Permian 6 136 
Upper Silurian 6 136 
Upper Tiiassic 6 136 
Rpmiidatioti 5 43-44*, 10 468- 
470 

F.poxide4 117: .4 94 
Epoxy ester 9 493 
E{)flxy resin 5 44*; 10 469 
insulation, electric 7 I5S 
lamination 10 406 
polyetber resins 10 469 
F.poxyethane 5 94 
Epuxysuccinic acid 5 44 
trans-l^-Epoxysiiccinic add 
6 44 

£PR see Electron |Miumagfictic 
Maonanee 
Epsilon cell » 532 
Epsoio salt 18 2.54 
qisomite 5 44-45 
Epsomlte 5 44-4.5 
Eptam 6 421 
EPTC 5 188: 6 421 
EPUT meter see Events- per- 
unlt-ol-tinie meters 
Equal-arm balance 2 73-74 


Equal-loudness contoun 5 209- 
300 

Equality: algebra 1 238 
Equalization, frequency- 
response 8 45*: 12 520 
Equalizer4 237: 5 45*;ft37 
Rquanil 6 595 
Equation i 239-240, 388 
algebra I 238-240 
analytic geometry 
1 388 

Equation of continuity 

5 45-46 

relativistic electro- 
dynamics 11 428 
Equation of state 14 3285 
ga.scs 2 126; 6 41-42 
statblical iiiedianics 
13 63 65 

chennodynamic principles 
13 567 

Equation ol time 4 337 
Equations, theoiy of 5 46-47 
dctcnninaiits 4 81-84 
linear systems of equa- 
tions 7 523-525 
matrix theory 8 182 184 
polynomial systems of 
eiiuatioiis 10 485 
roots 11 626 
Equator 8 456 457: 5 47 
KqiMlor, celestial 1 607. 5 47 
K<iUrfU)i. galactic I 607. 6 11-12 
Equatorial bulge 4 349 
E<]uatorial coordinate system 
(astronomy) 1 606-607 
K()uutoiial Counieiruirent 
1 626: 9 247-219 
upwclliiig 14 210 
l.<lu.itoiial gravity value 
13, 516 

Ecpiiangular spiral antenna 
see Antenna (aerial) 

Equidae 4 262; 6 488 
Equilateral hy|H:rbola 

6 583 

Equilateral triangle 14 81 
Fqiiilcnin 5 77: 9 453 
K<|uilil)raiioii: ear 4 318 
Equilibrium, biolc^cal 
S 47-49 

Equilibrium, chemical 
5 49-53*: IS 569 
activity 5 50 
chemical potential 
9 49-50 

equilibrium constant 
6 50-52 

extraction 5 156-158 
free energy 5 495 
heteit^eneous equilibria , 
5 52-53 I 

homogeneous equilibria | 
5 52 I 

standard states 5 50 
see also Chelation; 'liter- 
modynmiici (chemical) 


Equilibrium, ionic 2 962; 

5 53-54* 

add and base 1 39 
add-base indicator 
7 59-61 

amphoterfsm 1 342 
electrolyte 4 464 
hydrogen ion 6 550-552 
hydrolysis 6 557-556 
pK 10 252 

solubility product con- 
stant 12 484 

Equilibrium, mechanical 
13 669 

F.quilibHum. phase 5 54-60*; 

13 574-575 

binary systems 5 55-59 
boiling point 2 276 
dislilUtlon 4 248 
cflioresccnce 4 414 
fuseil'salt phase cf|uilibria 
5 579-586 

Interface of phases 7 181 
liquid-gas equilibrium 
5 .55-56 

liquid-liquid phase 
equilibrium 5 56-57 
melting point 8 215 
multicomjxinenl systems 
5 59-60 

phase chanj^ at high 
pressures 6 447 
.second -order transitions 

12 127 

silicate phase equilibria 
12 SI2-S17 
solid-liquid pliase 
equilibria / 57-58 
solid-solid phase 
equilibria 5 56-59 
solid sululioni 12 47.1 
8ul6de phase equilibria 
18 246-251 

see also Thcrmoanalysis 

Equilibrium, thermal 13 569 

Equilibrium, thermodynamic 
5 10 

F.quililmum constant 5 50-52 

Equilibrium of forces 5 60-61 
body equilibrium 5 61 
equation'-* of eqiiilibiiiim 
5 61 

equilibrium of a particle 
5 60 

force interaction of bodies 
5 61 

Newtonian partlde laws 
5 60 

statics 19 54 

structural analysis 19 196 
in three dimensions 
1.1 56 57 

virtual work, prindple of 
14 3285-.128C 

Equilibrium point: game 
theory 8 29 

Equilibrium Ude IS 693 


Equine encepfaalltida 4 gig 
Equine encephalitis see 
Encephalitis, equine 
Equinox 5 61-62*; 6 125; 

» 570-571 

Equinoxes, precession of we 
Precession oi equinoxes 
Equipartition theorem: 

kinetic theory 7 353 
I Equipment otMOlescence 
' 10 643 

I Equipollent displacement 
6 163 

Eqtiipotential surface 

4 .541; 10 537 

, Equisetales 5 62-63*; 10 346 
Equisetineae 5 63*; 10 346 
Equisetales 5 62-63*; 

10 346 

Hycniales 5 63; 6 572*; 

10 546 

Sphenophyllales 10 346; 

12 607* 

Equisetum 8 239; 12 607 
Equisetum arvense 5 62 
Equisetum hiemale 5 63 
I Equivalence, prindple of 
I 11 436 

Fa|uivalcncc point 13 656 
Equivalent dreuit 3 524. 

5 63 64* 

tiansmiislon line 14 51 Vi 
F.i|iii\,ileni ton<ltKt.iiu<^ 

4 •185-486 

Equivalent expmure time 
(noise) 9 127 

Equivalent weight 5 64*. 6217 
Equulciu 412-413 
Equus 8 13 

Eqtius asinut 4 262; 8 625 
Equus burrheUt 14 607 
Equus raballus 6 488; 8 625; 

II 527 

Eqxtus rhafmoni 14 607 
Equus libycus 6 468 
Equus przrwalskii 6 488 
Equus quagga 14 607 
Era (geologic time): 

Ccnoroic 2 627 MB: 6 IM. 
9 506-507. 521: II 388: 
18 169 

Mrwnic 6 136; 8 254: 

9 505 506, 521: 11 S8H 
IS 169 

Paleomic 6 136: 9 504 .505. 
521. 522-523: 10 23; 

11 44. 388; IS 169 
Precambrian 1 515-516, 

631; 2 106: 6 136-137: 

9 503. 521; 10 565-567: 
II 44, 388: IS 169 
Erbium 4 545; 5 64 

clKtion crinOguratlon 

4 504 

extractive metalluigT 
• 277 



Erbon • 425 
Eld* P-9 2» 
frffrifl 7 471 

gjenaicoirieae: Saccbaioray- 
ceiala 12 1 
12 1 

/,rc»«i. a^ter 9 599 
fjPffioAa/rt (itfMipw 1 496 
trmof>hila alpestris 7 405 
trmoififtium oshbyi M 604 
nboilaviii production 
I] 562 

Ireihtion donutum 10 515 
Fieihijonridae 10 515 
Fnj 5 64-65»; 14 552 
f ipisilxlac 3 643 
Ei^^siir ^iibgtantt 2 60S 
(.|^4<(opUsni 2 588» 610; 

3 fi55, 9 216 
^^|?)fal'‘»^‘•rol 5 578 
KT^-lif fliforan 13 60 
9 116 

I it>oiioniics ife Human engi> 

iMtriii); 

Ir^miciol 5 65*. 7 529; 

13 14 343 

hpo' I 21».574;4S; 10 359. 

«■( 410 

>ii.)iiC(Hiiiiicnt 4 86 
1-11.111 srric^ 4 68 
! Ui I I ISO. 4 2926 
iiuu.nv 1 1 80. 5 65: 12 523 
l.inl(^4 1085: 5 0 j». 10 346 
13 151 

Lntjitliiu liin'a 3 566 
l-.ncsoii, T>. 8 142 

50u-1>ik‘ syMom IS 357 
Ic(.!j:ius 3 412-413 
I’riison. R. 10 32 
iMinintUc 7 142, 143 
I liiiMMlae 4 212 
I'tn'ranm i^niipurpurW/a 
7 461 

f.i.orraniid 7 46-1 
lii(H.ianiUlac 7 464 
h of'rnuon IS 665 
l>i,i|ihvMlac 14 115 
l-tisnuiurinae 4 291 
^riflo/o trnax 5 362; 8 680 
httyphe ciehoracearum 
13 664 

f*Ung. A. K. 3 3206: 11 188 
I'dang. unit cd traflic load 
3 3206; II 188 

IrUng R] congestion formula 
3 321 

t-rlang Rj dday formula 
3 921 

^»lciMneyer formula 9 S 
Eoiunc moth 7 464 
Kmst, E. 8 638 
P'fnsi effect 8 658 
Ef<« I 596.597: 5 65* 
measurement of si^ 
panUax 4 336 


Erosion 5 65-66*: 0 139*140 
along coasts 8 248 
cyde of 5 557 
fn deserts 4 74-77 
glacial 5 273: 12 444 
gully 12 430-431 
processes of 0 164 
by rainfall 12 432 
rill 12 430-431,444 
off river mouths 4 50 
by runoff 12 432 
sheet 12 430-431,444 
soil 12 430-433, 443-445 
Bplasli 12 444 
terracing (agricultural) 

IS 499 

tidal stream effect 9 251 
water 12 430-432. 444 
wind 12 432, 444 
see also Desert erosion 
features: fluvial erosion 
cycle; Fluvial erosion 
landf^nms: Soil erosion 
Erosion corrosion (metals) 

3 489 

Erotylidac 3 278 
Erpodella punctata J 532 
Errantia 1 431; 10 461 
Error 12 310 

Gauss error law 10 632 
probability 10 632 
Erroi defector (servo- 
meihanhins) 12 200-202 
in analytical chemutn’ 

1 394 

Err(»r theory 4 247 
Erthropus 11 55 
Erucic acid 5 190 
F.iiiplis'c di>cjsc II 567 
Riuiinui 2 19; 5 1-2 
Entnnia amyloimta 5 546 
Rrwinta (Bar/ffus) arotdeae 
IS 663 

£rtvtritd dtrote/^CiVd 10 534 
Erwinia carototmra 7 478; 

9 527; 10 307. 554 
Eiu'iuitt niiniptesturalh 
14 70 

Erwinia trat heiphila 3 613 
ffrwinctf viiix/ora 6 252 
Erwinieac: Enterobacteriaceac 

6 2 

Eryonid 4 29 

Eryonidae 4 41 

Ervonidea 4 30 

Erytrps I 335; II 543; 12 360 

Eryopm 12 357 

Erysipelas I 466-467; 12 369; 

13 340 

Eryiipelothrix 3 495-4(H> 
Erysipelttlhrix irtstdloM 3 495* 
496 

Erysipelothrix rhusiopathiae 
1 466-467; 2 461 
Erysiphaceae: Erysiphalca 5 66 
£ryitpAtf aggregata 6 66 


I Eryt^ha cichcmtcearum 5 66; 
j 8 215 

Eryiipha graminis 2 99: 5 66 
Erysiphe polygoni 5 66; 9 601 
Erythema 12 370: 14 186 
ultraviolet radiation 
(biology) 14 189 
vesicant 8 44 
Erythrinus IS 337 
Erythrite 3 246 
D-£rythro imida/ole glycerol 
phosphate (IGP) 1 319 
Erythroblast 6 396-398 
Erythroblastmis 1 695 
ErythroMastosis fetalis IS 492 
blood groups 2 266-268 
jaundice 7 302-303 
Erythrothampsa S 553 
Erythrocin tee Erythromycin 
Erythrocruorin 6 411 
Erythrocrurion 3 565 
F.ryiliitKiytc- I 112; 2 263-26‘i. 

12 565 

abnormalities 6 395 
blood 2 263 

circulation disorders 3 142 
homatopoiesU 6 396-398 
iron iiteiabolism 7 267 
Erythrocytopoietic oigan 
7 652 

Erythrocytosis 3 141-144 
Erythrngciiic toxin IS 178 
Erythromycin 1 464-468. 475; 

5 66-67* 

antimicrobial spectrum 
5 67 

dose 5 67 
formula 5 66 
pharmacology 5 67 
therapeutic use 5 67 
Erythronium 3 188 
Eryihrophore 3 99: 9 78 
Erythropoiesis 7 630 
D-EryUirasc 1 31; 8 578 
D(>)-ErythroM;2 455 
D-Erythrose 4 pliosph.ite 1 31 i- 
3ir>; 10 IH: 14 125. 176 
ErytUrosiu hus 13 544 
Erythraxylon coca 3 248 
Esaki tunnel diode 5 67; 14 144- 
144a* 

Escalator 5 67-68 
Escape system (siifmiarlnes) 

IS 213 

Escape velocity 5 68 
orbital motion 9 372 
space vehicles 1 604 
Escapement 3 5 68-G9* 

anchor 8 204; 5 68 
balance wheel 5 69 
* dead -beat 3 204; 5 68 

detached lever 5 69 
tee also Ratchet 
Escarpment 5 69 

beach scarp 12 302 
ooasul plain 3 245 


8SF IIS 

Escarpment— conf. 

continental alopei 8 428 
dissected 10 258 
fault-line scarp 5 191 
fault scarp 5 191 
submarine 6 298; 

19 216-224 

tableland regitms 10 264 
undissected 10 258 
Fjchar 11 569 

Escherichia 5 1, 69-70*; 7 478; 

9178, 543; 1418 
Enterobacteriaceac 5 1-2 
IMViC test 7 49 
Pseudomonadaceae 11 64 
serological types 5 69 
Escherichia eoli 1 516, 446-467; 

2 12. 24. 60, 69. 624; 3 228; 

4 66fi: S 1, 69; 7 530; 8 431; 

11 229, 376; 12 231. 232; 

19 528: 14 17. 389 
action of ultraviolet 14 189 
bacteriophage 9 212: IS 36 
cdl (pressure temperatuns 
effects) 2 596 
fluorescent-antibody 
method 8 383 • 

RNA nucleotide compofl- 
tion9 2n 
sexual type 2 21 
spontaneous mutation 
frequendes 8 675 
staphylococci 13 38 
Escherichia coli bacteriophlige 

T2r9 2l2 

, Esherichia eoli bacteriophage 

T5 9 212 
Eacberichicae 5 2 
Eschscholtxia ealifomica 2 527 
Esdischoltzxanthin 2 527 
Escribed circle 1 405 
Esdallle, J. 6 594 
Eserinc see Phytostigmine 
Ksker 5 70 
Eskimo curlew 8 625 
Kskola. P. 4 381; 8 299; 12 25 
Faoddae 3 223; 10 213 
Fa(»ptiagcal gland 4 156. 157. 

158 

Esophageal hiatus hernia 0 425 
EsophagcMiilestinal valve 9 91 
Esophagiu 4 150, 155. 165; 

5 70*: 9 27 
embryolc^ 4 156 

Esophagus, disorders of 

5 70-71 

congenital defects 5 70 
inflammatory defects 5 70 
mcdianical Icsioas 5 71 
neoplastic 5 71 
vascular lesions 5 71 
£rox amertomus 10 213 
£sox lucftis 10 218 
£mv masquinongy 10 213 
Esox niger 10 218 
Esox vermiculatus 10 218 
ESP 5 159*100 


19* Itpario 


Eipaito 14 44S 

Stperiopsis chaUmgeri 10 431 
Enen, L. 7 302 
EueotialoUiB 147; S 71-72* 
clove 8 218 
pine oil 10 236 
jdant meubdiom 10 360 
wood chemlcah 14 587 
Eiiex timothy grass 5 183 
Esiexite 10 86 ; 13 548 
Eiter 5 72-77 
acetate 1 30 
du«te 8 146 
eiterificackm ft 72*77 
ethyl aceucc 5 87 
fat and oil, nonedible 
ft 188*190 

Grtgnaid reaction 6 270 
hydrogenation 6 552 
hydrolysis ft 73*75 
lactam and laaim 7 877 
lactlde and lactone 7 380 
orthoester 9 413*414 
salicylate 12 8 
stearate IS 89 
ue atso Carboxylic acid 
Ester interchange 14 IHa 
Ester oil 7 604 
Ester waxes 14 443 
Esterase 2 19; 5 22 
Eslcrmuilhm 5 75-77*, 14 IHrt 
I8b 

Estes, W. K. 7 442 
Estheslomrter 18 692 
Esthonyx IS 641 
Estivation 6 437*440 
Estradiol 4 236 

17(beta)-atra(liol ft 77; 

6 235; 9 453 
endorrine mechanisms 
4 591 

reprodiiclive lystciii 11 477 
see also F^irogcn 
Fsiragole 10 236 
Eitriol: endocrine incriianisms 
4 591 

Kjtmigcn I 74; 5 77-79*: 6 479. 
11 477; 12 36? 
gonad 6 235 
mammary gland 8 85 
menstruation 8 225 
ovary 9 453 

prostate disorders 11 28 
reproductive system 
11 474 

ring B unsaturatfd ft 77 
sex deiemUnatlon 12 228 
sterol 13 189 

Estrone: etidociinc mcdian- 
isms 4 591 
estrogen 8 77 
ovary 9 458 
reproductive system 
II 477 

Estrous cyde 5 79 

Esirtis ft 79; « 235; 11 475*476 


Estuarine crocodile 8 551 
Eduarine oceanography 
ft 79-84 

bar*buUt estuaries ft 82 
classification of estuaries 
5 79 

roastal-plain estuaries 
ft 80-81 

deep-basin estuaries 
5 81*82 

estuarine environments 
ft 85; 8 108 

estuarine sediments 5 83 
flushing oi estuaries 5 62 
haiodine 6 323 
partially mixed estuaries 
5 81 

physical structure and 
I drculatiun ft 80 

pollution in Mtuaries 5 82 
salc*wed)^ estuaries 5 80 
vertically homogeneous 
5 81 

Estuarine sediments ft 83-84 
Estuarine shipworiii 12 292 
F^iuariim waters (eodc^y) 
ft 8 .V; 8 107 
clams in 8 152 
crabs in 3 530-531 
mussels in 8 669-670 
oysten in 9 476 
shipworms in 12 292 
shrimp in 12 308 
Estuary see EMuarinc turcanog* 
rapiiy; F.!ttnariiie waters 
(ecolt^y); Fiont 
ET see Effective temperature 
Etalon 7 191-192 
Ktdi pits 8 293 
Euli printing 15 .5426 
Etching 10 617 

metallography 8 294 
printed ciidiit 10 594 
Ethane I 245, 249; 5 84-85*; 

6 533 

chemical binding 3 25 
cryogenic pnipctiies 
3 572 

natural gas 9 5 
Ellumctlimt acid 9 460 
Ethanol see F.thyl alcohol 
Ethuiiol-accioiie lernientatioti 
2 44 

Ethanolaniine I 251: 2 54; 

7 .534: 9 461 

beu-Ethanolamine 7 534 
Kthanoiainme salt of dinitro* 
scr-butyl phenol 6 422 
Ethcostomatinac 4 13 
Ether ft 85*86 
dioxane 4 206 
tKhylaie oxide 5 94 
noinendature 9 396 
Ether {pbyxia) ft 66 
Ether concept see Ether 
hypotheds 


Ether drag 8 86 
Ether hypothesis 8 88 
Ught 7 500 
parity 9 567 
Eihlon 7 141 
Ethiontc add 18 254 
Ethiopian Region 14 621-622 
Ethmoid bone 9 167; 12 878 
Ethmoid sinus 12 342 
Ethoxide ft 86 
Ethoxycrotemafe 9 414 
F.tlioxyiiiethyicneacetoacetic 
ester 11 112 
Ethoxypropylmagnesium 
bromide 2 246 
Ethusa 4 41 

Ethusa mascarone americana 

4 33 

Ethyl acetate 5 86-87*; 12 49G; 
14 326 

Ethyl acetoacctatc 5 87 
condensation reaction 
8 373-377 

sodioacxiuacetaic leaclicn 
5 87-88 

Ethyl acrylate 10 458 
Ethyl alcohol 5 89-91 
acetone-ethanol 
fermentation 1 35 
Achroniobactciaceae I 39 
sa antixptic 1 483 
Imcteriai metabolism 
2 38. 42 

distilled spirits 4 254 
fcrmeutatiim 2 377 
indiulrJai fenncntatioii 
5 90-91 

molasses alcohol 5 90 
niacin 9 92 

petrochemicals 10 43, 45 
phycomyKtes 10 201 
ntc 11 .563 
solvent 12 496 
synthetic production 5 90 
Ethyl beta-aminocrotonate 
11 112 

Ethyl biomide* nuclear inag- 
iietK 9 1*N)» 

Ethyl carbinol 1 1 6 
Ethyl «llulose 2 626; ft 85 
Ethyl diloridc 3 74; 10 43. 4ft 
Ethyl chiuroaretalc S 874 
Ethyl crotonate 14 326 
Ethyl cyaiioacctate 8 874 
Ethyl p, p'-dichlorobenzUate 

5 518 

Echyl-2. ft-dimethylpyntde-S- 
carboxylate 11 131 
Ethyl esters 8 74 
Ethyl ether ft 86 ; 12 496 
2-EthyM. 2~liexanediol 6 223 
2-Ethyl hydroanthraqutnone 
9 463 

Ethyl hydnmide see Ethyl 
alrohol 

Ethyl indoleacctate 10 340 


Eth]4 makmate 5 91^ 
alkylation reactions ft 92.93 
condensation reactions 
ft 98; 8 878-877 
Ethyl malonic add 8 92 
Ethyl mercapun 8 581 
Ethyl mercury thloialicylic 
add 1 488 

0*Ethyl 0-(p*nitrophcnyl} 
phcnylphosphonoihioiiaic 
7 141 

Ethyl phoiphorodimethyia. 

midocyanidate 9 405 
Ethyl-y, ^'di-n-propyt(hio|. 

carbamate 6 421 
Ethyl radical I 252 
Ethyl sodioacetoacetaie 5 87 
Ethyl sorbate 14 326 
bb-Ethyl xanthogen 6 423 
Ethylaniline 1 305 
Ethylate ft 86 
Ecliylbcnrene 6 535: 10 48 
coal diemical 8 285 
styrene 10 490 
meffl-Ethylbenzoic add 2 475 
orf/io-Ethylbenroic acid 2 475 
pnra-Kthylhenroic acid 2 475 
orf ho-F.thylcydohexylamine 
I 7 65 

Ethyldichloroanine 9 401 
Ethvlmcl 245;5 93*;6S33, 

14 209 

chemical binding S 15 
infrared spectrum of 
7 108-109 

{Ktrorheinicals 10 45 
polyolefin resins 10 485 
veloiitv of Noutul in 
12.513 

Ethylene chlorohydrin 3 74; 

5 93-94* 

diene synthesis 4 117 
Ethylene dibroinide 2 .343-344 
fumigant 5 560 
petrochemical 10 45 
Ethylene dichloride 8 74 
petrochemical 10 45 
Thitriud rubber 11 641 
1 . 1 »-V.th\ lrnc- 2 , 2 '-dipyridy- 

Hum dibromide 6 423 
Ethylaie glycol .8 74; 5 93-94* 
autifrcc/e mixture 1 471 
Ethylene oxide 1 475; ft 94*; 

10 470; IS 186 
antibacterial agents 

1463 

dioxane 4 206 
fumigants 5 560 
Grignard reaction 6 270 
liquid propellants 11 6 
petrochemicals 10 48, 45 
polyacrylmiluile resins 
10 459 

Ethylene oxide-alpha, beta* 
diearboxylic add 8 44 
Ethylene-propylene copolymer 

11 644 



Euphydiyoa 137 


EihyleDe»li»in>“ cadmium- 
(11)817 

pjljy|j^M*dia*otuctctTJiacctatc 

ipn S ^59 

, 18; S 41-«, 94-95* 

2 1 225 

Eilivlidcne diloride 5 75 
Kihvnithmm 9 402 

gcb'lphcttyWichloTOsIlane 

12 325 

tih'lMlant: 12 320 
hh'ltiichlutosilaite 12 323 
Hh'tivlaiion 1 S7 
Etioporphyri** 10 520*521 
Et.14 5 119. 120 
EuinKshausen (»eflirleiit 
IS 586 

F.uingshauscn effect 6 21, S20 , 
fttfiif;>haiiScn'Ncmst effect 
15 58fi 

!’ui\irum iiffinr 3 4001» 

FniMMcru autoiiophic bactc* 

!>.. 12 m 

luterotrophit bactcitu 
12 460 4bl 

hih.li li'riales 2 70; 5 95-96* 
ArUroiiiobactcrarcac 1 3B 
A\o(obattcrarcau 1 70S 
U.u:in.KC‘.ie 2 1 
Ibn'ihariciiaccae 2 330 
ltiiif(4l:urde 2 SM) 
<:.»ivitcb.i(k‘tiacf‘ac 3 495- 
10 (» 

Enterobactciiaceae 5 1 
I anoltacillaceae 7 380 
Munidiccaceac H 351 
Ncisscriaceae 9 28 
Pn>|)ionil)uctcriac«ae 
a 15-16 

relationship with other 
orders 5 95 
Klunibiaoeae 11 546 
Srhirninyceics 12 65-68 
Mxoiiomy 2 U 

Ea}terterium‘. l^actobacillaccac 
7 1«2 

C>■b.l^idlomycetes 6 469 
Euboea (Ewoia) 5 116 

I 3yfiflj 5 96 966*: 8 633 
Huxbaumialcs 8 633 
Dawsonialcs 8 633 
nirrariales 8 633 
I iibiyales 8 63$ 

1 mideiitalcs 8 633 
EiinanaleR 8 633 
t’uunmales 8 633 
Uookeriales 8 633 
llypnobryates 8 633 
I'obryalcs 8 633 
Polytrichalcs 8 633 
PotUalei 8 633 
^chistostcgiales 8 633 
reiraphidaics 8 638 
Rubryalcs 5 965*: 8 638 
Eucaiiie9 4 


Eucairite 12 168 
Eucalypt forests 1 671 
Eucalyptus 3 189; 5 965; 11 326 
Eucalyptus globulus 5 965 
Eucalyptus regtums 5 96b i 
Eucarida 3 563; 5 96b-97* 
Decapoda (Gnutacea) 

4 24*84 

Euphatisiacea 5 108 
Eucaryota 10 820 
Eucaryotic fungi 2 10 
Eucaryotic protists 8 356 
Eiiccstoda 5 97*: 10 414. 415 
Eucharltidac 6 574 
Eucheira socialis 7 471 
Eui htora 3 647 
I Euchromatin 3 108 
EucineiiUae 3 278 
Eucken, A. 12 576 
Eudeidae 7 464 
EifclefneRsid 7 467 
Eudid 6 152, 154; 7 578; 8 175; 

9 224, 625: 13 28 
Euclid’s books of elements 
6 154-155 

Eudid’s lemma 9 224 
Eudid‘3 parallel postulate 
6 153 

Eudidcan algoriihm 5 46 
Euclule.tii geoiuctiy 6 152*15.5; 
11 3 

Eudidcan ri-space 13 681*688 
Eudideui ^pacc 3 454; 6 150 
Eucnemidae 8 277 
Eucocloiuata 1 4SK); 5 97 
Eucopt'fMida 2 319 
Eutopia 4 40 
Eucosmodonliiiae 8 628 
Kiiciile 8 314 
Kuciyptile 10 457, 13 10 
Eutyprts 3 563 
Eudactyiiiiidac 2 418 
Eudaemonema 7 143 
Eudinoerras 9 537 
Eudtplodintum 11 56, 57 
Eudocimus atbus 7 1 
3 81: 14 875 
Eudoxus 6 154 

Eiiechiiioidca 4 359, 360. 5 97* 
Aulodonta 1 667 
Camarodonta 2 424 
Cassidiilnida 2 539 
Clypeasteroida 3 226 
Diadcmatacca 4 93; 360 
Echinacea 4 359 
Holasieroida 6 468 
Holectypoida 6 463 
Nudeoiitoida 9 214*215 
Spatangoida 12 562*563 
Stirodonta IS 141 
Eugenia caryophytlata S 218; 

8 683 

Eugenia eonfusa 7 269 
Eugenia 5 97-98 
euthenia 5 98 
man’s genetic futim 5 97 


Eugenol 5 71 

Eugleiw I 235, 699; 5 98*; 

8 170, 356; 10 181; 11 55 
Euglens acus 5 98; 8 169 
Euglcna agilis 8 169 
Euglena ehrenbergii 5 98 
Euglena gracilis 1 699; 2 241; 

: 8 169; 11 58 

I Euglena haematoides 8 169 
Euglena mutabilis 5 99: 8 170 
Euglena oxyuris 9 98 
Euglena pisci/ormis 5 99 
Euglena polyntorpha 5 100 
Euglena spfrogyra 5 90; 8 169 
Kiiglcnidd 5 (JH 100*. 1152 
Euglenidae 3 277 
Kugtrnoidina 5 98-100; II 52 
Euglennmorpha .5 99 
Engleno/ibyta 1 257; 5 100*; 

10 346: 13 544 
Fuglobiiliti 6 215 
Euglypha 12 28 
Euglyphidae 13 524 
Eugrcgariiic 7 122/ 
Eugregarlnlda 5 100*; 6 269; 

11 52 

Eiihcdral cr>'stal 7 1 1 
Euhetcnichlorina 6 427 
F.ukalyplorhyncha 11 542 
Rukrohnia fowleri 4 40 
Eukrohnia hamata 3 2 
KiiIamclHbtanchla 5 100-101*; 

8 559 

Euler 8 594 

Euler, Leonhard 3 303: 5 34; 

6 253:8 176:9 224 
Euler anglei 5 101 

Cayley*Elein paiamctcrs 
2 577 

Euler-Lagrange equations 2 406 
Euler line 3 130 
Etilcrian angles: quaternions 
11 186 

Eulerian motion 4 329; 6 123 
Euler’s constant 2 179 
Euler’s equations of motion 
5 101-102 

hydrokinetia 6 539 
rig^d-bixiy dynamia 11 574 
Euler’s fonmda S 303: 4 317 
Euler's function 9 224 
Euler’s gamma function 4 127 
Euler’s momentum tlieorcm 
S 102 

Euler’s parameters 11 185 
Euler’s period 6 123 
Euler’s theorem on homo- 
geneous functions 7 444 
Eulittoral rone 8 107 
Eulophidae 6 574 
Eufyco/iersicon 13 665 
Eumaiacostraca 5 102-105: 

7 476 

anatomy 5 104 
drculalory system 5 104* 
105 

Eucarida 5 96b -97 


Eumaiacostraca— coni, 
genital system 5 105 
Hoplocarida 8 479 
Pancarida 9 527-529 
Perararida 10 1-2 
physiology 5 104 
reproduction 5 105 
rrapiratory system 5 104- 
105 

Syncarida IS 367 
Eumeccs 12 373 
Eumellibrandiia 8 251 
Eumenrs 6 582; 12 405 
Eumrtaaoa 1 420; 5 105*: 

11 213 

Eumetopiar jubata 12 98 
Eumyccics 5 105-108*; 8 350, 
678: 10 198 

I Ascomycctes 1 574; 5 106 
asexual reproduction 5 106- 
107 

Rasidioinycetcs 2 107; 5 100 
Fungi 5 561 
Fungi Im^icrfecti 5 106, 
562-563 

heterokaryosis 5 108 
mvedtum 5 106 
parasexuaUty 5 108 
paiom of sexuality 5 107 
PhycumyteU's 5 106 
product of sexual fusion 
5 107-108 

sexual reproduction 5 107 
Kumytophyta 5 561; 10 346; 

13 514 

see aL\o Eumycetes 
Euniycota 10 3^ 

Eunettrs murinui 2 272: 

12 390 

Eunice 1 432; 10 461 
Eunicidae 10 461 
Eunirites 1 482 
Eunictles avitus 1 432 
Eunuchoidism 11 481 
Euotiiphalacca € 76 
Euonymut 7 437; 12 26 
Euftatagus 4 372 
Eupelmidae 6 574 
Eupharynx bairdi 12 2 
Euphausia 5 105 
Euphausitt diomedme 12 122 
Euphausia gihba 12 121 
Euphausia hemigibba 12 121 
Euphausia lucens 12 
Euphausia superba 5 108 
Euphausiacea 3 563; 4 28, 39; 

5 108 

Euphausld 12 121-122 
Euphorbia antisyphilitica 5 88 
Euphorbtaceae 2 538, 54^ 

3 190; II 646 
tung tree 14 137 
Euphotic zone 5 14 

sea water fertUity 12 120 
Euphrasia 10 336 
Euphrasinidae 10 461 
Euphydryas 7 471 



AiAfaMrii II 4» 
SuplKUlU t m 7 63B 
SupUeiellB 0wen( $ 48S 
£upimrs 11 19 
Eupieun CMuUta t S94 
Euploldy S US 
£tt^/of«6 5%;ll M,59 
Eupoea 11 526 

rcfpiratmy ity«tem II 526 
Ei^iodldae 1 24; 14 US 
Eupronoe 6 566 
Euproopacea 14 S6S 
Euproopi taiva 14 561 564 
Eupterate 7 469 
Euraiian land masii I 576 
Eureka Sutiuu, Aitiu J 521 
Eurete 6 454-435 
Europa 7 824 
Eurc^ 5 106-I29 
dlmate 5 109 
dimatic tcgiom of 5 US 
coal fields (location) 

8 448 449 
cul fields (maps) 

8 4S9-4S5 

coal reiourrcs (table) 

8 454 

drainage pattenu 5 120 
geuid of IS 518 519 
land patent 5 109 
roarltlmc pattetm 5 109 
oil and gas fields 
(locations! 8 447 
physical map 5 110-111 
pb^if^aphir rcgioih 
5 UM12 
reiourm of 4 3t5 
riven 5 121-122 
European ash 1 567 
European beech 2 130 
European chicken ilea 12 545 
£uTO{>e.in com hoier 7 r<*2d 
European cuckoo S 612 
EurofR'an earwig 4 (>65, 5 6 
Euro|«an loulbuNKi 7 1225 
European glossy Ihii 7 1 
European gypsy moth 7 472 
European lareh 7 404 
European {wndaln 10 512 
European rat flea 12 845 
European spruce sawflv 6 580 
European starliug IS 54 
European tree spairow 12 562 
Europium 4 545. 5 125 
elearon configuration 
4 504 

extradive metallurgy 8 277 
Ionization potential 4 504 
paramagnetism 9 549 
Eurotiaccae 5 123 
Euiotialei 5 12S-124 

Elafdioraycetaccae 5 124 
EuroUacrae 5 123 
Gymnoascaceae 5 123 
Onj^enaoeae 5 123 
Terfedaceae 5 121 


j Eurotiales-cont. 

/ Txicbocomaceae 5 123 
I tee alto Saxwporidit 
I Eurotium 5 125, 8 569 
I Euryalae 9 343 
I Eiiryalina 9 ,143 
I Eurya|Mida 5 224 

PiYHOiosauria 11 50-51 
Eurycra 9 38 
Eurycea bisiineata 11 470 
Eurycea lucifuga 12 7 
Eurychilim subraiiiata 
9 510,511 

Eurychllinidae 9 510 
Eurycope 4 41 
Eurydice 5 290 
Eitrygatter 6 410 
Eiirymylidae 7 S82-3B3 
Eurymytui 7 382-383 
Eurypanopevs ebbrrviatui 4 33 
Euryphoridac 2 418 
Euryptcrida 1 557; 5 124, 8 244 
Eurvpygidac 6 286 
Kiiispvlous iliaiiibet 4 56 
Eurytoinidae 6 574 
Euvhrmon 7 470 
Kmehemon taffleuee 7 170 
buschistus 6 410 
EuffkistUi ien/ui 6 405 
I l^utefifr/u> trisUgmus 6 405 
I EuiChiUiu varwlartm 6 405 
Kmiridoe 6 36 
I Eusptmgia 11 10 
I EustathKin tultes IS 613 
jKusIrlclS m. 116 
I Emihenopteton 12 SCO, 501 
I Eu^trongyltdes 4 202 
I F.usuchia 3 554 
Eutunligrada 5 124 125 
I Eutectic irvsijlliralion of 
I mincrali 6 128 
I Futfctif Irce/mg 5 57 
Eutniic s>stcnis, evamplc of 
8 16 

FiiteK 2 601 
Eutetrarhyurhuf 14 122 
Emheiiia 5 98 
Eutheiia 1 415; 5 125*; 882; 

13 518 

Artiodartvla 1 567-568 
AuiodactvU fossils 
1 568-569 

Astra{M>thcila 1 601-602 
Carnivora 2 522, 523 
Carnivora fossils 2 523-524 
Cetacea 2 600 
('eiJica IonmIs 2 660 661 
Chiroptera 3 63 
Chiropteta fostils 8 63-64 
Condylarthra 3 394 
Dciiiioptcra 4 67 
Dinoodata 4 196-197 
EdenUU 4 411*: 8 82 
Edentata fouiU 4 411-412 
Embrithopoda 4 566 
Hynooldea « 598 


Eutbeni-<0nt. 

H^raoDidea lauib 
S 59S-599 

IiuMllvora 7 142- MS 
Iiucrtlyora ft»il« 

7 149-M4 
Lagomorpha 7 382 
Lagomorpha fossils 

7 382-383 
Litoptema 7 553 
Notoungulata 9 171 
Pantodonta 9 536-537 
Perissodactyla 8 62; 10 18 
Perissodactyla fossils 

10 18-20 

Pholidota 10 119 
Pholidota fossils 10 120 
Primates 10 589 
PrimatcK (fossil) 

10 589-590 
Ptohoscidea 10 G36 
Froboscidea fossils 
10 636-637 
PyroUieria 11 128 
Rodentia 11 614 
Rodentia fossils 11 614 615 
Simiia 12 317 
Simila fossils 12 347 
Tillodontia 13 641 
Tubulidditata 14 133 
TiibulidcnUia fossils 
14 133 

Euthyioldism 6 229 
Eutreptia 5 98-99: 8 170 
Eutriehosoraatiilae 6 571 
Eutrombicula ei/reddugetf 3 59 
Euirophic lake 5 529 
Eutyprlla 14 73 
Kuxciiilf H 29671. II 342 
tanialum 13 391 
Fuxenitc |xilycMsc 14 2105 
fiuxoa 7 470-472 
Evadne 3 151 

Evanh appendtgasler 6 581 
Esaniidac 6 574 
Evans, Oliver IS 166r 
Evans, R 5f. 10 164 
Evans. W. R. S 434 
Evaporated films; 

micrucircuitrv 8 3505 
£s aporated milk 8 436 
Evaporation 4 247; 5 IS* 
air cooling 1 146 
atmospheric 1 636-637 
cooling towers 3 452 
hydrometeorology 
6 561-562 

from land surfaces 1 687 
measurement of I 637 
over the Mediterranean 

8 208 

ocean-meteorolt^ical 
relations 9 264 
saline wator reclamation 
12 11 

ultUkei7S87 


j EnponUm~eont, 

/ ^dhoDiyfag; 

/ SubUiutioQ 
Evaporation rate; occji, surfio 
12 1045 

Evaporator 5 126-127*; H 
Evaporlte (Milne) 5 127 129*. 
11 590 

anhydrite I 407 
geologic distribution 5 129 
gypsum 6 SOI 
halogen minerals 6 324 
marine basin evapontrs 
5 128 

miuerai formation 6 443 
nemmarine esaporito 
5 129 

ore and mineral dqiosits 
9 380 

Permian deserts 10 26 
ledbed sequences 
11 387-388 
rock salt II 599-600 
shelf evaporites 5 129 
theory of origin 5 128 
Kvaporite dolomite 4 261 
Eva|)Otutispiraiion 5 129-110 
irrigation of crops 
7 269-271 
me«>phvi^ 3 130 
Eva.net iai iroithrlii 1 599 
Evoi-cscii nuclei 9 204 
Esen-odd nuclei 9 :M4 ^ 
Vvcn.iii, Michael 12 llOa 
Evening grosbeak 6 275 
EventognathI >ci* 
Cvptiniformcs 

Events per onii-of time nietrn 
13 384 385 
Everest 1 577 
Everglades 9 151 
EvcrgriTn date palm 4 17 
Eveigrcen haidwoud Iciest 
3 186-192 

Kveigicen live oak 4 2925 
Evergreen plants 5 130 
Evocator 8 677 
Evtdution see Animal evolu- 
tion; Evedution, organic 
Geodicmtcal evolution, 

Plant evolution 
Evolution, culture 4 401 
Evolution, human 1 458 
Evolution, oiganlc5 1S0-1S3 
animal evolution 1 411 415 
biochoniral and physi- 
ological homology 5 131 
bioluminescence 2 222 
Darwinism 5 132 
embryonic homology 5 I3i 
evidcmcei evolution 
5 130 

foalls 5 132 
genetic evidences 5 132 
get^raphic iscdatltm 5 133 
geographical distribution 

5 181 



5 15* 

life, origin ot 7 496 

6 10 

micitKCopic homology 
5 1)1 

paleontology 9 520 
plant evolution 10 $19 
population genetia 
10 507-512 

leconibination, genetic 

n 375 

Hjxoiiuctivc isolation 
5 i;i3 

sderaciinian corals 12 77 
ipedatlon 12 567-571 
Miuduial homology 5 130 
vestigial structures, 
homology of 5 ISl 
EroliitKin, plant see Plane 
ivolution 

h»'uiH>n. stellar see Stellar 
evoliirion 

Esoluiion theories, earth 
4 33U 

fuMUj. CJ C 12 lOI/i 
EHing. M 8 142. HG, 532; 

11 414,514 

Fhiik; piston rorer 8 146 
1 wing's tumor 12 369 
F.MII scumce 12 72 
Exanthem subitum 5 133 


Fvuititc pupa 3 283 
Fxarch protostcle 5 62 
Ixtasniion 3 419 
archeologiral 1 514 
l>l.>siing 2 255 
(.nvNon foundation 2 389 
miFrniani 8 267-268 
electroosmoiic dewatering 

4 526 

hmdslide 7 397-398 
miniug see Mining 
excavation 
tumiib 14 142-143 
wellpoint dewatering 
14 472-473 

Excavator 3 416; 5 lSS-134* 
barkhoe 3 416; 5 133-134 
bulldozer 2 370: 3 417 
clamaheU 5 133-134 
crane 8 416; 5 133-134 
dragline 3 416: 5 133-134 
dredges 3 417: 4 272 
fmnt-end loader 3 416; 

5 134 

power shoxvl 3 416; 

5 133-134; 18 306 
«3-apcr 3 417 
suction dredge 3 417 
trencher 3 416: 5 134 
^Kcisior formation 14 84 
^nntet 1 405 
S>K*ss S binaiy code 4 176 
^wge mergy, HeiieabeiK 
5 8J0.2S1 


Exchange fona: Ints- 
molecular 7 195 
Exdiange integral; 

lerromagneUim 5 230-231 
Exchange reaction 11 $01 
Excipulaceae see Diicellaceae 
Excitation 5 154 

acetylcholine 3 139 
myogenic 3 189 
neurogenic 8 189 
spectr^emical analysis 
12 587 

Excitation energy 5 184 
Exdution potential 5 134-135 
Excitation radiation 10 396 
Excitation-transfer (xxllisions 
12 56-57 

Excited state 5 135 

heat radiation 6 369-370 
Uomerum 7 280-281 
ExcitonS 135-136 

earth (heat flow) 4 333 
photoconductivity 10 141 
phutoemission 18 154-155 
Exdton-induced photo- 
conductivity 10 HI, 154-155 
Excitron 5 186-137 
Excluded middle, law of 
7 578 

Exclusion principles 137 
cohesion in solids 3 269 
electron 5 137 
electron roufiguration 

4 503 

Fcrmi-Dirac statistics 

5 215-216 

ferromagnetisin 5 230-231 
free electron tlieory of 
metah 5 500 
nuclear siructuie 
9 204. 207 

Pauli exclusion principle 
2 92: 5 230 
Excretion 5 137-143 

aglomerular kidney 5 140 
endocrine mechanisms 
4 595 

insect physiology 7 125 
Excrgrmic pitKCss 4 6005 
Exfoliation, rork 5 143 
Exhaust, autonmtive 8 623-624 
Exhaust fan see Kan 
Exhaust imiac: aircraft 1 187 
Exhaust ventilation 14 297 
Exhaustion range 

(semiconductors) 12 167 
Exhaustive melhylation: 
amine 1 306 
diene synthesis 4 117 
Exhumed soils 9 522 
Exine wail 5 330 
Exoctrp 5 544 
Exocirolttna 5 290 
Exoooetidie 3 363 
ExocoratUnidae 3 291 
Exocrine cell 4 589; 9 529 
Exodine i^and 5 41*43 


I Exocydic echlnold 4 374 
ExodennU see Hypodermls 
Exoenzymea; adaptive 2 19 
medical importance 2 19 
Exoergic reaction 9 199 
Exoerythtocytic form: 
(Haemosporidiida) 

6 313-317 

Exogeosynclines 6 174 
Exogone 1 428; 10 462 
Exomorphism (petrology) 10 84 
Exopeplidases 5 203 
Exopodile 3 564 
Exopophyxls 12 353 
Exopterygota 5 143; 11 88 
Exophthalmic goiter 4 235: 

6 229: IS 626, 627 

see also Hyperthyroidism; 
Thymus gland 

Exospheeroma thermophtlum 

7 283 

Exosphcic 1 608, 629; 7 255 
formation of 1 681 
geochemical signiGcance 
1 630 

Exosporium 2 14, 14 126 
Exosporium palmivorum 
U 128 

Exosporium tUiae 14 128 
ExiKiosis 12 368 
Exoihea pmuulala 7 269 
Exothermic leaciion 9 199: 

13 558 

Eimtoxin; Staphylococcus 13 8? 
toxemia 14 4-5 
toxin, bacterial 14 6 
viiulence 14 32«c 
Expanding universe 3 510*; 6 9 
Expansion, thermal see 
Tliermal expansion 
Expamitm fan, PrandU-Moyer 
10 564 

Expansion joints: thermal 
13 551 

Expansion tank: hot-water 
heating system 6 494 
Expansion valve: refrigeration 
11 415 

Expansiem waves 14 430 
Expectation values 11 170-172 
Expectations* probability 
10 629-630 

Expctiment 5 143'145; 12 78 
analysis 5 145 
design of IS 73 
error 5 143 
experimental designs 
5 144*145 

experimental error 5 148 
interpreution 5 145 
pUnning cxficrinicnti 
. 5 144 

Experiment, factorial 5 145 
Experimental Bolling Water 
Eeactor U 360 

Experimental Breeder Reactor 
No. 2 11 358 


CMBbUitlM MfllMI IM 

Experiinentil dcrigni: 

Gompleiely tandomted 
design 3 144 

factorial experiment S 145 
incomplete block 5 146 
latin square design 
5 144 

randomized complete blodt 
design 5 144 
split*(dot design 5 145 
Expdimental itnis analysis 
10 149-151 

Explodcd-vUnv illustraticm 
10 215 

Explorer J 11 265 
Explorer III 14 265 
Explorer iP 14 265 
Explorer VII 8 322 
Explosion 5 145-153 
Uasc wave 5 146-148 
detmiation wave 5 148*150 
dust explosicm 5 153 
gas explinion 5 153 
seismic wave 12 147 
shock wave 12 294-298 
Explosion, nuclear see 
Nurlrar explosion . 
Explosion and explosive 

5 145-153 
azide 1 702 
blasting 2 255 
combustion 3 306-307 
deflagration 5 148 
detonation 5 148 
detcmaior 4 84: 5 162 
mining excavation 8 484 
primer 10 592 
propellant 5 152-153 
shaped charge 12 241-242 

Explosive bomb 1 536 
Explosive forming 5 153154 
j sliapcd charge 12 241*242 
slieet metal 12 251 
Explosive fiue see Fine, 
explosive 

Explmive-shattering machine 
12 351 

Exponent 5 154-155 
algebra 1 239 
differentiation 4 120-180 
logarithms 7 574*576 
Exponential growth phase 2 23 
Exposure: piuHography 10 163- 
164 

Exposure index 10 157 
Exposure mefor 2 431; 5 155 
see also PhotovoUak odl 
Express highway 14 18-15 
Expressing (food) S SW 
' £x{»asivity. gene 5 155*; 

6 512:9 618 
Expresswaia 14 14 

j Expulsion fuse 5 578 
: Exterior balllstla see 
Balllstiei, exterior 
External oombustion engine ‘ 
4608 
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Eitenal gaUxy tee Galaxy, 
atamal 

External pair production 
9 495 

Extemalization of drive 8 608 
Exterocepior 4 584: I» 177, 179 
Extinction coefficient 1 12; 

» 682 

Extra-heavy barium crown gtasi 
9 551 

Extra-high voltage cransmisaion 
4 445-444 

Extra-light flint glass 9 551 
Extraedlular enryma and 
activators 14 328c' 

Extraction S 156-158 
gai chromatography 
6 47-49 

leaching 7 422-424 
see also Solvent ottratRlon 
Extractive diitillation 4 252 
Extraembryonic membrane 
888 ; 5 158,241 
allantois 1 255; 5 158 
aronitm 1 328*; 5 158 
Amniota I S2B 529 
ehoHon 5 88 ; 5 158 
placentaticm 10 255 
Reptilla II 482 
lerosa 5 158 
yolh sac 5 158; 14 605 
see also Feta! membrane 
Extragalactic nebula see 
Calaxv. external 
Extraontinary index 8 590 
Extraordinary ray 8 588 


ExtrapolaUoa 8 629-681; 

S 158-169 

see also IntetpolaUtm 
Extrapyramidal systms: 
ccRtict^lUdal sysMn 8 615 
corticopontine systems 
8 616 

oorticoreticular systems 
8 615 

oortleostTlatal system 8 615 
motor systems 8 615; 

18 506 

Extrasciimiv perception (VST) 
5 159-160 

clairvovanre 5 159 ! 

criticism of S 160 
I elusivcnrsa 5 160 
term* S 159 
mental telepathy 5 159 
precognition 5 159 
psydiokinesis 5 160 
Extraterrestrial life 12 5385-539 
Extraterrestrial radio waves 
11 248-247 

Extratropical evdmies 
IS 162-164 

atmospheric low 1 642 
hinrlcane 6 521 
life cyde of 8 332 
Kxtrautcrinc pregnuiry 
II 480-481 

Extraxylary fiber 12 79 
Extreme pmsure additives; 
lubrieant 7 60S 

Extranely high frequency band 
11261 


Extrimlc oonducUvity 12 167 
Extrinik ocular muidei, 
anatomy 9 654 

Extrinsic photoemission 10 154 
^trinslc semiconductor see 
Semiconductor 
Extronc 5 330 
Extrusion 5 160-162 
ceramics 2 648 
plaatia 19 404-406 
powder metal forming 
8 286 

Extrusive lOcfc 7 10 
petrology 10 84 
pyroffiasiic rocks 
11 116 

structura 14 353 
Exudates (petrdeum) 10 60 
Eye 5 162-171 

anatomy and bistedogy 
5 167-170 
biochemistry 2 199 
chtwoid 5 169 
ciliary body 5 168-169 
cornea 5 167 

disorders see Eye dlmfdcrs 
embryologv S 162-167 
glasses sfr Eyeglasses 
Iris 5 164, 168 
tem 5 168 

luminosity curve 7 23 
meiaboUsm 12 566 
photomxptimi 10 186 
radiation injury (biology) 
It 227 
retina 5 169 


Eye-coat. 

racisiltia 11 83 ? 
iclert 5 169 
spectral lendUvity ij sgg 
vision 14 384-589 
Eye disorden 8 17M72 

blindness 2 261 
cataract 2 549-550 
conjunctivitis 8 40i: 5 171 
Inclusion blennorrhea 
5171:755 
iridocyclitis 8 171 
Itentitis 7 356 
optic atrophy 5.171 
optic neuritk 5 171 
pink-eye S 171 
Eyeglass hearing aid 6 3545 
Eyeglasses 5 172-173 

correction of astigniaiism 
1 6 

diopter 4 205 
Eyiqiiccc 5 ITS 

compensating S ITS 
gun sl^ts 6 298 
Huy(pms 9 175 
Kdlner 5 173 
orthoscopic 5 175 
Ranisden 5 175 
Eyespoi 3 HO; 12 180 
Eyeworm 5 258-260 
Eyler, R W 8 im 
E\ie. Uke I 671-672 
Eyiing. C 12 60e ^ 

Kyring. H. 7 357 
Eyring txjuation 7 357 
Eysenck, H. J. 10 33 



F 


f.jictin $ S42 
) Bs; herbidde 6 42J 
f. i,aii.l 3 292-!!97 
f.baiid (color centra) 

5 294-297 

f-cenlcrs 3 295-290, 581 
F corona 4 SSI; 18 270-271 
t dlilribution: lUCinics IS 74 
f factor 2 22 
r, layer I 829 
r, layer 1629 
/oumbcr; optical lenses 
7 451 

F region 1 98, 629 
Ij region I 98 
f_ reiyion 1 98, 608 
F lest of signifiranci! 1 987; 

II 142 

l•lF■e 12 202 
I 89 I 536 
1 101 1 530 
1-102 I 596 
1-105 I 594-535 
1-106 1 536 
laljcr O. 12 457 
Fabrii diagram (rock) 10 49 
fahrita 10 462 
labricalcd parU; design 
atandanis 4 78 
laliriraltng process, nicial 
8 286 

labriraiinn- imlviner 
propaties 10 477 
labncation processes: sheet 
metal parts 12 249-259 
labricius 8 506 
labrv-Pciot Biter 7 182-189 
rauty-Peioi iniciferometer 
7 192-199 
Ui 1 397 

face (mining) 8 486 
Face-centered cubic lattice 
2 338-339: 8 594-598 
lace-ienicrcd orthorhombic 
1-iltiie 3 594 ,595 
Faccicd cuts (gem) 6 102 
lacial ganglion 9 47 
Paaal nerve 8 587: 9 557 
embryology 0 47 
Fxics (geology) 5 175-177 
bathyal fades 9 512 
binfades 5 175 
facia maps 5 175 
lithofada 5 175 
Bwtamorphlc 10 87 
mineral (defined) 8 299 
neritle fades 0 SIS 


Facies Geology)— canl. 
petrology 10 05 
sedliucntary 12 142 
Fadng (lathe) 7 407-409; 

86 

Facsimile 2 94; 4 14; 5 I77-178* 
direct recording 5 17R 
modulation R 177*179 
scanning 5 177 
synchroniration 5 178 
transmission svsirm 5 177 
see also Teiephotography 
Facsimile machine IS 447 
Factor theorem* algehra I 240 
Fsictorlal neperiment R H5 
Factoring 1 240 
Fartoriration 5 45 
Fantia fastronomv) IS 279 
Facultative anaerobic bacteria 
IS 1 

FAD VC Flavin iidcninc 
dinurleotide 

Fading 1 S6S; 11 S20; IS 4SA 
Faecal pellets 12 1M 
Faesd(T. A R SOfirt 
FsigacOsie 2 120; 5 17B 
Fag, -lies 4 108/;: 5 178*: 10 846 
beech 2 129 
Betiilareae R 178 
birrb 2 247-248 
Fagaccac 5 178 
Fagaras Alps R 118 
Fagopirtm rtcit/enfitw 2 S60 
Fagopvmm f(rgitM/»m 10 472 
Fagrtf S 188 
Ftfgi/r grandtfolfa 2 129 
Fngtu pendula 2 ISO 
Fagtis svfiHitiea 2 ISO 
Fagus syhtatira pttrpurea 2 ISO 
Fahrenheit temperature scale 
18 480*487 
Faience 10 R46 
Fail safe principle 1 152 
Failure (mck) 5 19M9S; 

II R9I 

compressive strength at 

4 61S 

earthquake 12 149 
fanlt and fault structures 

5 192 

Faint star photography I 503 
Falrbaim, H. W, 11 599 
Fairdiild Scanagraver 10 51S 
Fairchild Tdetype-setter 
8 S45 

Fafrwater plana IS 212 
Fairy fly 6 874 


I Fairy shrimp 1 4S5 
, Fake color work 10 608 
Falciform ligament 4 154 
Falconidac 5 178; 6 S46 
Faloonifoiines 1 604; R 178* 
eagle 4 S18 
iiawk 6 045-346 
vulture 14 S77 
Falk tlexiUc oiupling S 526 
Falkland Curumts 1 626; 

12 550 

Falkland Islands 12 530 
Fall cankerwtmn 7 472 
Fall line 5 178 179*, 9147 
Fall-line peneplain 5 179 
Fall salmon 12 14 
Fall webwonn 7 472 
Falling-film stilt 4 25S 
Falbng sphere methtnl: |>ioto- 
plasni viMosity It 4M 
Falling sphere viscometer 
14 SS9 

Fallopian tube 5 179*; 14 236 
histology 11 474 
Fallout, radioactive see Radio- 
active fallout 
Fallout sheltci 9 182 
False ant-loviug flower 
beetle S 277 

False blister beetle S 277 
False chinch bug 6 405 
False click beetle 8 277 
False clown beetle 9 276 
F .ise darkling beetle S 277 
F'aJsc firefly beetle 8 277 
Falw: heather 4 292h 
False ladybird beetle 8 276 
False longhorn beetle S 277 
False meialtic wood-boring 
beetle S 277 

False powdet-post iMetle 
277 

Fai&c scorpion 1 496 
Fake skin t)eetle S 278 
False snout l)eetle 8 278 
False stripe 2 99 
Fake tiger b^Uc S 276 
FaUifusus 9 34 
FiUsipoltex 9 510 
Fatsipollex loxwelatiu 9 511 
Family (taxonomy) 18 404 
'Fammenian Stage 4 87 
Fan 5 I79-I8I 
axial 5 179 
blower 5 179 
oentrifugal 6 179 
ducted 4 291-292 


Fan— cent. 

exhaust 5 179 
marine 8 122 
noise control 9 124 
performance 5 179-180 
propell'TS 179 
types 5 160-181 
warm air heating system 
14 385 

Fan, C Y. S 500 
Fan beam: radar 11 204 
Fanenni's syndrome 8 258 
Fanglomerate 1 5SS; 8 399 
Fankhaiuer, C. 2 602 
Fannia conicu/arts 8 680 
Fannie sealarts 8 680 
Fanning equatimi (flnid Row) 
5 34S; 6 54 

Fanning friction factor 

4 145 

Fanning milt 1 138 
, Fanno flow: gas dynamics 6 54 
Far-Infrared radiation 7 105 
Farad 5 181 

absolute 4 458 

Faraday, Michael 4 454, 462fl: 

5 86.181:8 19:9 363,369 
Faraday comuiit 1 650-651: 

4 464 

Faraday dark space 8 215-216 
Faraday effect 5 181-182; 9 346 
as birth of physical optics 
9 369 

diamagiu^ic 5 182 
fmites 5 221 
gyrators 6 303 
magnetooptics 8 67 
microwava 8 418 
observation of domains 
9 2SS 

paramagnetic 5 182 
Faraday equivalent 4 6005 
Faraday's law of eiectndytis 
3 517: 4 464,478. 488 
Faraday's law of Induction 

5 182*; 9 572 

Faraday rotation see Faraday . 
effect 

Farallon de Pajaros 14 348, 

352 

Farinalcs 5 182*; 10 346 
Farm crops 5 182-183 
chemicals 5 188 
Farm electrification see lUiral 
electrification 
Finn machinery mv 
A gricultural micfainery 
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Finn itructanifM 
Agriculture (structurei) 
farming see Agriculture 
FwimmI is 407 
Famccyl bromide 18 20 
Fanar.J.4175 
Farrea 6 4S2. 4S4 
Farrow 4 460 
Farrowing stall IS S40 
FanigbtedncH 6 172 
Faidclo 4 52; IS 140 
Faidcular cambium IS 118 
Faadculm: miucic 8 636 
FaseioU heftatue 5 183 
Faicloliasis 5 188 
Fasddi(^iu.i» 5 183 
Faseiolopsb btuki S 183 
Fast breeder reactor 11 SM 
Past chemical rcariions S 184 
Fast color 4 297 
Fast coupling 8 525 
Fast effect: thcimal reactor 
11 305 

Fast reacton 9 186 
Fast ml GG salt 4 301 
Fasitmer, adhesive I 68 
Fastener, merhaniral: bolt 
8 276 

dcvls pin S 169-170 
cotter pin S 510 
coupling S 525-526 
key 8 5 

screw see Screw fauencr 
snap ring 12 390 
taper pin IS 392 
Fat: absorption 7 591 

animal-feed composiiion 
1 427 

bacterial cell chemistry 
2 199 

biochemistry 2 199 
chemuigy 8 54 
digestion 7 5S1 
halotolcrant bacteria 2 310 
hydrqipiuation 6 559 
hydrolysis 6 559 
miaobial 5 18R 
necrosis 4 22-24 
steatorrhea 7 531 
synthesis 8 ^5 
see also Adiixise tissue; 
Connective tissue; l.ipld 
Fai and oil, edible 5 184-188 
alcohol 1 225 
animal Fats 5 187 
animal-feed composition 
1 426 

butter 2 379 
castor bean 5 183 
(^eniical constitution 
5 185 

cotton 3 51 1 
glycerol 6 220-221 
maigarlne 8 lOl 
mayonnaise S 187 
microbial fat 5 188 
nutritive value 5 185 


Fat and oil. edlble-conf. 
olive 9 317 

production methods 5 186- 
187 

safflower 5 183 
salad dressing 5 187 
sesame 5 183 

spoilage factors 9 185-186 
sunflower 5 183 
testing procedures 5 180 
vegetable oil 5 187 
Fat and oil. nonedihle 4 290; 

5 188-190* 
alcohol 1 225 
analysis 5 188-190 
glycerol 6 220-221 
hydrogenation 5 190 
lanolin 7 399 
sources and isolation 
5 190 

sinicturc 5 188 
see also Carboxylic add 
Fat cell 3 402-403 
Fate maps, embrvonir 
5 190-191*; 2 257 
embtyologv 4 568 
gastrulation 6 78-79 
Fathom 8 188 
l-athiimeler 14 429 
Fatliometcr see Echo sounder 
Fatigue, bone 2 284-286 

atre«s conrentution 13 184 
Fatigue, human: human 
engineering 6 496 
Fatigue, metal 8 191, 275-276 
aircraft 1 92-93 
repeated loads 7 569 
springs IS 17 
Fatra, (•real 5 118 
Fatn, Little 5 118 
Fatty acid 2 19; 5 188 
bacterial aerobic 
oxidation 2 30 
bacterial binsynthescs 
2 52-60 

change in length <»f chain 
7 533 

degradation of 7 534 
essential fatty adds 7 533 
pantothenic add 9 538 
transport of 7 553-534 
triglyceride 14 91 
unsaturaied tatlv acid 
formation 7 533 
see also Carboxylic acid: 
Metabolism; Nutrition 
Fatty alcoliols: hydrogenation 
6 552 

production 12 408 
Fauces 8 619 

pharvngral 4 165 
Faucial tonsil IS 668, 669 
Faulkner, WUliani 1 552 
Fault and fault structures 
5 191-195 

dasslfication S 192; 

18 416-417 


Fault and fault structures 
— cont. 

desaiption 5 19M92 
dynamia of IS 416-417 
earthquake 4 352 
fault line 5 191 
fault-line scarp 9 191 
fault scarp 5 69, 191 
fault zones 12 149 
gnben 6 243-244 
gravity faults 5 193-194 
horit 6 493 
joint geology) 7 3165 
mechanics of 5 192-193 
nomrndaturc of displace- 
ments 5 192 

petroleum reservoirs 10 57 
rift valley 11 570 
strike-slip faults 5 194 
thrust faults 5 194 
underground water flow 
13 18 

Fault breccia 2 326; 5 192 
Fault location bridge 3 137 
Fauna (marine) 4 39-40 
Favia 12 76 
Faitia pallida 12 77 
Favid corab 12 77 
Favites 12 76 

Fai'oitterS 261; 12 329: IS 381 
Faxa Fiord 5 114 
Fayalite 9 317; II 129 
Ftc 2 :l3R-33'>. 3 5'»1.598 
VCC. .see Federal Communica- 
lions Commission 
Fear 4 585 

Feather (bird) 5 195-197 
after feather ^195 
barbicel 5 195 
barbule 5 195 
calamus 5 195 
color 5 197 
contour 5 195 
development 5 195 196 
down 5 195 
filophune 5 195 
Hpochrome 5 197 
crianiiis 5 197 
inolliug .5 196-197 
plumule 5 195 
rhachis 5 195 
structural colors 5 197 
teleoptlle 5 195 
vane 5 195 

Feather duster worm 10 461 
Feather key 8 5 
Feather mite 12 29 
Feather star I 567; 3 548; 4 359 i 
Featlver-wingcd beetle 3 276 
Feathering (air propdier) 

II 10 

Feathertop Mountain I 671 
Fecal analysis 3 200 
Fecal ur(d)ilino^n 8 199 
Fecal wasta 4 42 
Feces 3 200; 5 198* 


Fediner, G. 11 77 

Feder, H. 1 599 

Federal Communications Com. 

mission (FCG) 11 248 
Federow, R. S. 8 596 
Feed additive see Feed 
lupplemoit 
Feed supplement 2 2 

animal-feed composition 
1 426-427 

chloitetracydine 8 83 
swine production 18 341 
see also Antibiotic 
Feed water 5 198 

see also Butler feed-water 
regulation 

Feedback: acoustic 1 520 
current 5 199 
cybernetics 3 638 
defpmerative 5 198-200 
distortion reduction 4 257 
motivation 8 606-607 
negative 5 198-200 
posiliro 5 198-200 
regenerative 5 198-200 
Feedback circuit 5 198 200 
amplifier feedback I 347, 
665; 5 198 

control systems 3 429 
effect on fre(|unicy 
ics}XHi5e 5 199 
oscillator feedback 5 200, 

9 419-420 

parasitic oscillation 9 554 
scrvomedianistns 5 200, 

12 198 

volta^ 5 199 

Feedback control system 5 200 
chemical pitxxss roiitioi 
3 31 

heat exchanger 3 32 
negative see Negative 
feediiack 

servomechanism 12 198 205 
see also Control systems, 
Servomedianism 
Feeding and digestion 10 515 
Feeding mechanisms and 
digestion 5 200-206 
Feedstuffs, livestock 1 120-121 
animal-feed composition 
1 426 

chemical romfKMition 1 11^ 
digestibility 1 121 
formulation ! 121 
proximate analysis 1 120 
see also Antibiotic; 
Chlortctracycline 
Feger sums 8 179 
Fehliiig*s reagent 1 230; 2 452 
Fehrenbach, C. 1 616 
Fej4r thowem 12 193 
Fej^ traiuformarion formula 
7 165 

Feldhofer cave 9 22 
Fddmatt.W.H.18 179 
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Feldspar 5 204-214 
abrasive I 10 
slbitel 229:5 211, 219 
alkali feldspars 5 209-212 
analbite 5 211 
andeslne 1 597; 5 219 
anorihite 1 454; 5 214 
anurihoclase 1 494; 5 212 
aniipcrthite 5 211-212 
in arkose 1 592 
auihigenic 1 674; 5 207 
b\iownite 2 S62; 5 214 
ceramic technology 2 648 
chemical composition 5 207 
color 5 207 

crystal structure 5 208-209 
gem stone 6 98 
Ubradorite 5 219 
lead. Isotopic compcMiition 
7 428 

mechanical properties 
5 207 

melting point 5 208 
•II meicoritca 8 512 
tuinodiiie 5 20j); 8 551 
uikrocline-tyiH! twinning 
9 208 

inonatbite 5 211 
inoiphoh^y 5 207 
iKciirreiKC 5 207 
oligticlase 5 213; 9 315 
optical pitipertics 5 207 
oTtiiwIasc 5 210; 9 413 
peiihlitf 5 211-212 
plagiorlase foUlspars 
5 212-214 

propeitics 5 ^7-209 
s-iiiidiiie 5 209 
sutul-stalc chemistry 12 477 
s]tedQi 5 207 
twinning in 5 207-208 
trlikpalhic shale 12 241 
hldspatlKml 5 105, 214*. 7 422 
felnspjihoidal mon/onite 7 480 
M<Kp<(thoidai syenite 7 480 
IclHlac 2 523, 545; 7 901. 455. 

5”K. 65fi 
fdit 8 653 
catus 2 645 
l«|jr roneolor 9 515 
Fetis domestica 2 523 
FWu leo 7 528 
FWk onca 7 301 
Felir fiardalis 9 272 
Fehs pardut 7 455 

Felix tigris ij 64o 
''•‘li II B. 4 362, 370 
Feloidea 2 522 

hUmriffe «£ l.orclei I! 589 
>el'ir minerals 5 214; 7 17-18 
Fe/iino/Aerium 12 347 
Fdsite 5 214*; 11 590 
Fcit 5 252 

IS 642 

*^dtoii. i,. D. 7 36 
f^miniziag syndrome 1 74 
fttnoral artery 3 488 


Femoral ^nd 12 60d 
Femoral hernia 6 425 
Femunnen, Lake $ 115 
Femur 19 602 
FenacS 423 
Fence lizard 7 564 
Fendiyl alcohoi 10 236 
Fenestellidae 2 558 
Fenestra yestibuH 4 319 
Feon.W. 0.8 640, 641 
Fenn effect 8 649 
Fennel 5 214-215*; 12 613 
Fenner, F. J. 7 35 
Fennoscamiian stage 10 525 
Fenske, M. R. 4 251 
Faist«r: fault and fault struc- 
tures S 194 
Fenuron 5 183 
Fenusa utmi 6 580 
Fenktistov. K. P. 12 540 
Ferbam 5 563 
Ferberite5 2l5*; 14 138 
FM, C. 11 75 
Ferestromatopora 19 I9I 
Fergusnnitr 8 296o; 11 342 
Ferhat-Akat, S. 10 126 
de Fermat, P. <l 225, 362 
Fermat’s last theorem 9 225 
Fermat's principle: electron 
cities 4 514 
light 7 503 

minimal principles 8 471 
Fermat’s theorem 9 224 
Fermmtation 2 7; 4 25^; 

5 215*: 13 527 
Aetstobacler suboxydans set 
Acetobacter suboxydaux 
lermentation 
au'toiic-butanol I 34-.i.5; 
22 

.ic< tone-elliaiiol 1 Ij-Sti 
alcohol ste Ethyl alcohol 
antibiotic 1 464 
bacteria 2 7 
2.5 buiatiediol 2 .177 
chlortetracyclinc 9 83 
citric acid 3 146-147 
cocoa powder and rhoco- 
late 3 252 
cycloserine 3 644 
diphospbopyridine 
niidootidc {DPN) 4 ^7 
enzyme (industrial pro- 
duction) 5 27 
^Nncysiircinic add 5 44 
food engineering 5 397 398 
food manufacturing 5 411 
fumaric add 5 560 
gallic add 6 18 
gluconic acid 6 217 
Itaconie acid 7 297 
ititanaric add 7 297 
kojlc add 7 369 
lacUc add 7 978-379 
plant 10 825 
riboflavin 11 562 
sewage lolldi 12 219 


FermentaUtm— cont. 
tea 13 405 
vinqpr 14 924 
wine 14 506 
yeast 14 601 

Fermi. E. 2 171; 3 48; 5 215; 

9 550; II 365; 12 162 
Fermi-Dirac statistia 
5 215-217; 9 83. 192 
applications 9 216-217 
distribution functitm 
5 215-216; 12 166 
exdusion prindple 5 137 
free-eketron theory of 
metals 5 499 
Fermi distribution 5 216 
Fermi energy IS 554 
I exdmion principle 5 137 
frce-clmrun theory of 
metals 5 499 
stnniconductois 12 166 
Fermi gas 5 217 
Fermi level 5 255 
Fmni mechanism 3 502 
Fermi plots II 286 
Fermi selection iiiles 12 162 
Femii statistics see Fermi-Dirac 
statistics 

Fermi .sin face 2 91, 138-110 
Fetmion 4 542, 5420-544; 

7 475; II 163 
Foimion hadron 4 542/1 
Frrmium 4 504. 545; 5 217*; 

14 67 

Fern 2 361. 4 581; 5 261 
Fcrnald, M. L. 10 377 
Fernando Island 1 107 
Fernteaved bc'cdi 2 130 
Feraow, B. E. 5 461 
Femulitut 2 Sib 
de Ferranti, S. Z. 4 462 
Ferrari, L, 5 47 
Ferrate ion 7 259 
Fniedoxiii 10 187 
Ferret 5 217 
Ferret aiiemft 4 521 
Ferriamphiboics 1 336 
FerribatUrium 12 309 
Ferric comimund 5 217-216 
Ferric ion 7 258 
Ferric oxide, ferrite 5 219; 

9 352 

Feriichronie 7 266 
Ferrichiome A 7 268 
Ferricvanic acid 5 218 
Femcyaiiide 5 218 
Ferrimagndic garnets 5 218 
Ferrim^netic resonance 8 46 
Ferrimagnetism 5 218-219* 
Curie temperature 3 629 
Cerrimagnetic garnets 5 218 
ferrites 5 219-220 
ferromagnetism S 229 
N4el theory 5 219 
neutron diffraction 9 90-91 
Ferrimydn 7 268 


I Ferrioxamin 7 266 
I Ferrite 2 650; 5 219-280*: 7 258 
In antennas 1 445 
applications 5 220-222 
canunerdal types 5 219-220 
fcTTlmagnetisni 5 218-219 
latUos poiltlcKii 5 220 
magnetic ceremia 2 650 
magnetic materials 6 34-55 
In stainless sted IS 54 
steel 6 979; 15 90 
supercxdiange forces 
5 219 

Ferrite devices 5 220-222 
antenna cores 5 221 
attenuators 5 221 
drculaton 5 221; 6 SOS 
computCT dements 5 222 
duplexcr 6 SOS 
feirlmagnetic garnets 
5 216 

flUcr inductors 5 221 
flyback tramformers 5 221 
gyrator 6 SOS 
1-f trtnstonners 5 221 
inductors 5 220-221 
isolators 5 221; fl303 
loading colls 5 221 
inriiiory cores 5 221 
modulators 5 221 
recording heads 5 221 
spinel crystal structure 
5 220 

switching cores 5 221 
temperature controls 5 221 
widc-band transformen 
5 221 

yttrium iron gantet 5 218 
Ferritic stcxls IS 89 
Ferroalloy 5 222-224 
ferrodirome 8 104 
ferromanganese S 86 
manganese 8 87 
steel manufacture 
IS 93-102 

Ferroampbiboles 1 386 
Ferroan boradte 2 290 
Ferrobaciltus 12 309 
FerrabaeilUts ferrooxidam 
2 28; 12 309 

Fenocene 1 548; 3 642; 5 224; 

6 550; 7 259; 9 403 
Ferrochrotnium S 104; 5 223 
Ferrodnium ion 7 259 
F'errocyanic add 5 224 
Fcrrocyanlde 5 224 
Ferroelectric material; barium 
tilanate IS 658 

Ferrodectricity see Ferroelec- 
tria 

Ferroclectrics 5 224-229 
antiferrodectric crystals 
5 228-229 

barium titanate 2 96-97 
crystal structure 5 227 -2?8 
Curie- Wdis Uw 8 628-624 
dielectric properties 5 227 



144 Hmmu9 


Ferroelectria-'Cimt. 
ferroelectric domains 
S 225-227 

ferroelectric hysteresis 
5 225-226 

piezoelectric properties 
5 225. 227; 10 219 
pyroelectricity 11 117 
sptmtaiicous poiariration 
5 224-228 

Ferromag: magnetic alloy 7 263 
Fenomagnet see Fetromagne- 
tUm 

Ferroinagnetic materials 10 23 
Ferromagnetic relaxation: 
magnetic 6 43 

Ferromagnetic reM>tiaiicc R 46 
ferrite 5 221 

yttrium iron garnet 5 218 
Ferromagnetic susceptibility 
13 330-832 

Ferromagnetism 5 ^-234 
Barkhausen effect 2 98 
Bitter powder patterns 
S 232-233 
Rlocli wall 5 232 
contrasted with antifeno- 
tnagnetism 1 470 
crystalline anUtropy energy 
S 231 

Curie tempciaturc 3 623 
ferrimagnetism 5 219 
ferromagnetic domaiiu 

5 229 

fenomagnetic susceptibil- 
ity 18 330-332 
Hall effect 6 321 
lIciscnfMirg theoiy 5 230- 
231 

hysteresis 6 599-600 
magnetic tnatcrials 5 2.13; 

8 34 

magrictiKheinisiiy 8 .54-55 
neutron dIHradioii 9 90-91 
pat tide shape anistropv 

6 233-284 

8ea)nd*or(ler traiuition 
12 127 

Weiss theory 5 229-230 
Ferromanganese 5 223: 8 86 
Ferromolybdenum 5 223; 8 563 
Ferrc^osphunis 10 133 
Ferro|:^r: electrical resblanwe 
alloy 7 265 
Ferrosnicon 5 223 
Ferrosillcon process 8 19-20 
Fenrosilite 9 419 
Feitotitanium 5 223 
Ferrotungsten 14 186 
Ferrous diromlte 3 105 
FerrouB compound 5 234 
Ferrous Ion 7 258 
Ferrous oxide 9 852 
Ferrovanadlum 5 223; 14 268 
Ferzoxcube 5 220 
Ferroiulur 5 220: 8 85 


I Femiginous baiulte 2 US 
! Ferruginous lalerite 7 406d 
Ferruginous sediments 12 140 
Fertile isotopes; nuclear fuels 
9 184-187 

Fertile materials; nuclear fuels 
9 184-187 

Fertility: reproductive 
system 11 479 
Fertility, sea water see Sea 
water fertility 

Fertility, soil (defined) 12 429 
Fertility factor* bacleiia 2 21- 
22 

Fertilization 4 -115, .572; 5 234- 
236*: 6 302. 7 227, 11 450, 
454 

biological 8|}ecihciiy 2 217 
embryology 4 567-568 
embryology, experimental 

4 571 

feaindity 5 235 
gestation fiertod 6 182 
iiicnstruatiun 8 225 
ovum 5 235 
pregnancy 10 .578-579 
process of 5 235 
prostate gland 1 1 28 
reproductive behavior 
11 456 

reproductive system 

11 462 

syngamy 5 234: 13 373 
variations in fertilization 

5 234-2.35 
zygote 5 234 

Feitili/alion, abiioiiiial 4 573 
Feiiili/aium. phinl 5 333 334; 

II 454 

Fertili/ation membrane: em- 
bryology, ex]>vnmcntal 

4 572 

ovum 9 4ti0 

Fcrtili/CT 1 122; 5 236-239* 
gyiRsum 6 301 
lime (industrial) 7 514-515 
maiiufaciurrd feiiiii/eis 

5 236-239 

nicthtMls of applualion 

12 430 
mixed 5 238 
natural 5 2.86 
nitrc^ii 5 237 
nutrient supply in soil 

12 429-430 
phosphate 10 135 
phosphate rock 1 489 
phosphorus 5 237-238 
|K)tasstum 5 238 
tratx elements 5 239 
una 14 215 
Fcrtiliztn 5 235 
Fertilizing (agriculture) 

5 239-241 

application metltods 5 239 
effect on growth and yield 
5 240 


I Fotilizing (agriculture)— coni. 

! equipment 5 240 

I fertilizers 5 24! 

grades 5 239 
physical forms 5 239 
value 5 239 

Fcriii. Lake Neusiedler 5 115 
Fescue 5 241 
Frstuca 3 190 
Festuca arundinacea 5 241 
Fetal hcmc^lobin; licmatopoie- 
sis 6 m-39B 
Fetal hydrops 2 208 
Fetal membrane S :t4 1-242 
allantois 1 Z55: 5 241 
amnicHi I 328; 5 241 
chorioallantois 5 24 1 
chorion 3 88; 5 241 
yolk sac 5 241; 14 605 
see also Extiaembryonic 
membrane 

Fetch 3 211 242; 9 H. 259 
Fetoinetamorphisin: Colcop'era 
3 283 

Feuerbach’s throicm: nine- 
point drcle 3 130 
Frnlgcn i^ction 13 33 
Fever 5 242 

thermotherapy 13 596 
Feynman, R P 4 462(i, II 118; 

12 60d 

FIA analvsi%: oil 9 279 
Fiber, animal 5 250-253 
Fiber, man-made 5 242-246 
cdlulosic 5 243 
dyeing 4 811. 
inorganic 5 245 
polyacrylic 5 244-245 
polyaciylonilrilc resins 
10 459 

polyamide 5 243-244 
{wlyamidc resins 10 460 
polyester 5 244 
polyolefin 5 244-245 
polyvinyl 5 244-245 
specialty 5 245 
textiles IS 532-541 
see also Polymer 
Fiber, natural 5 246-253 
animal 5 250-253 
bast 5 249-250; 12 79 
bleaching 2 258-259 
cashmere 2 538 
coir S 270 

cotton 3 511; 5 246-249 

dyeing 4 31 1 

Hax 5 297 

linen 7 526 

Uaina 7 564 

mohair B 530 

pina 10 282 

ramie 11 384 

sUk 5 252-253 

textiles 13 532-541 

vegmabie fibers 5 246-250 

vicuna 14 823 


I Fiber, natural->eonl. 
wool 5 2fi0-lffi2 
see also Polymer 
Fiber, optical 9 348-349 
Fiber, wood 12 79; H 528 5!i 
Fiber bundle (ilgebnic) 

5 253-254 
Fiber crops 5 254 
Fiber electrometer 4 268 
Fiber flax 5 297 
Fiber K 5 245 
Fiber metal forming B 286 
Fiber-r««;tive dye 4 308 309 
Fiber-lracheid 12 79; H 524 
Fiberboard: flameproohng 
5 294 

Fibonacci. Leonardo 14 611 
Fibiin .3 195, 656; 5 254 
Fibrinogen 2 264; S 195; 5 234*. 

12 198. 565; 13 614 
Fibrinog^ level, blood 3 195 
FibnKidenoina 2 825 
Fibroblast 2 264; 3 402-403 
Fibrorartilagc 2 534 
Fibroid tumor II 481; 14 236 
Fibrolitc 12 326 
Mbroma 9 320; 14 186 
I'ibromyositis II 545 
Fibrosaicoma 9 320 
Fibnnis 2 325; 3 141-144 
Fibrositis II 545 
Fibula 1 428; 7 44R 
Firmid 10 332 
l-uhU-l. C K. 3 501 
Ficin 5 27 
Kick, A.4H3 

Kick’s laws of chniision -1 !(/* 
II 500. 367 

Ficus 3 187: -5 37: 12 129 
FfVus carica 5 257 
Ficus elasttca 5 38 
Piius sycamorus 7 441 
Fidillci dab 3 531. 563, 4 33 
Fiddily 5 254 
FIdo: fog control 14 4.57 
Fiducial probability: stali^tirs 
IS 71 

FieiMT, F. 6 400 
Fiedler’s myocarditis 6 360 
Field (oil and gas) see Oil and 
gas field des'elopment 
Field (physics) see Electric 
field; Elcctioiiiagnctic Add; 
Electrostatic field; (>raviia- 
tional field; Magnetic field 
Field artillery I 539 
Field cricket 9 416 
Field cultivator 1 129 
Fidd-cffect transistor 14 38 
Field emission 5 254-256 
Field-emission microscopy 
5 255-256 

Field-emission tubes 3 275 
Field-mbanced emission 5 256 
Field equations: rdativistic 
gravitation 11 437-438 
Fidd-gray slug 12 383 



Field 

magoctic 8 50 
mevuremcnt (radio broad- 
casting) n 249 
Fidd-ion microscope 5 25fi 
held j)CA 5 182 
Fidd 12 562 
Firid ihrory. classical 5 255-256 
held tbeoTv; quantum see 
(Quantum field clicory 
unified see Unified field 
theories 

hdd winding 14 504-505 
direct-current generator 

4 22S 

(jirecl-currcot motor 4 226 
I 590; 6 466 
herv scn>cnt 4 270 
Heire bouionnetise 5 257*. 

I6 4:'K: 15 14 
\vr \ 257 
Fig inseel 6 574 
I ig wasp 6 581 
Fighicr aucrafi 1 534-587 
rtglitiiig touch 3 362 
liK'liUOK Ntromb 3 362 
hgilidae 6 574 
liguoit 14 132 
V'|i disease 13 243 
1 i|i Mauds 4 11 
iilaineiit: filler, man-made 
-i 212 

hlaimiu stiiutuics: election 
iiilK* n VMfi 

lilar niicroiiietei 1 612-613 
hlaiianis4 218. 5 257-25«*: 

1* J'.i. 10 128 
biology 5 25H 
(li.igum(s 5 258 
i‘]mlcmtology 5 258 
uiostjuito 8 599 
occurrence 5 258 
pathogiiomy 5 258 
iilaiiuidca 5 258-260 
diagnosis 5 259 
disca'us 5 259 
lilc cycle 5 259 
mansonelliasii 5 258 260 
microfilaria 5 259 
morphology 5 258 
lil-uurt- 12 326 
>illicrt5 260»; 9 232 
lilc icst hardness: hardness 
M.4les 6 337 

lilicales 5 260-264*; 10346 
alternation uf generations 

5 262-263 
sporangium 5 1^0 

’ nurture 5 260 262 
radiicae5 264-: 10 S46 
Co«nopteridala 10 S46 
Filicala 10 346 
Marattialc 10 346 
Ophlogloaiala 9 342: 

10 346 

yilioomia 8 586 
fQipin I 478 


Filled milk 8 486 
Filler 1 67; 5 264* 
paint 9 493 

paper manufacture 9 540 
polymer properties 10 4765 
rubber 11 636 
titanium dioxide IS 653 
Filler metal: brazing 2 322-325 
Fillet weld 14 464 
Filling: fabric 13 534-535 
Film (photc^raphie) 18 156- 
158 

Agfacolor 10 167 
cameras 2 428-431 
color 10 166-168 
emulsions 10 156-157 
high-spciKl 10 157 
Kodachroroc 10 167 
niotioii-pifiure 3 123-129: 
9 553-358 

orthochromallc 10 157 
panchrumatic 10 157 
radiography II 302-305 
roll 10 157 
safety 10 156 
xrav 10 157 
tee also Pliotogniphic 
materials 

Film (plastics fabrication) 

10 403-404 

Film badge 5 264-265 
Film deposition processes: 

printed circuits 10 594 597 
Film flow: liquid heliui., G 393 
Film Library Instantaneous 
Presentation 10 148 
Film mng.i/iiu- 3 123 
Film packs 2 430 
Film t,idiogr,i])hy II 3015 
Film leprodmlton 13 400-401 
Film-type resistor II 4f»-‘ 
Filinotvpe 3 348 
Films, iiiagntdic 8 47 48 
F'iloplumc 5 195 
Filo{MHli.t 11 54 
Kilter, amustic 5 265-201)*. 

8 623-624 

Filter, air sre Air filter 
Filter, (lhristi.insen 5 266 
Filter, color 3 301-302: 5 266*: 
IS 460 

Filter, electric 5 266-27) 
band-pass 5 267 
band -stop 5 267 
constant-k 5 269 
decoupling 5 268 
high-poM 5 267 
image parameter 5 270 
L-sectim $ 268 
LC 5 268 
low-pass 5 266 
m-dcrived 5 270 
mechanical 5 271 
microwave 5 271 
noise measurement 9 132- 
133 

pass band 5 267 


Filter, dectric— coni, 
power supply 10 581 
radio noise 9 ISO 
AG 5 268 

recurrent ladder structur» 
5 268 

ripple voltage 1 1 580 
smoothing 5 271 
stagger-tuned 5 271 
stop band 5 ^7 
tapped dday-line 5 271 
transmission characteristics 
5 267 

twIn-T 5 269 
Filter, optical 7 1BM83 
biicfiingent filter 7 338 
see also Filter, color; Tntci- 
ference filter, optical 
Filter photoinetrv 12 585 
Filter press 5 272 
filter sand 12 22 
Filtering (hud) 5 387 
Filtrable viruses; animal I 424 
taxonomy 14 327-328 
Filtiation (industrial) 5 271- 
275 

cake filters 5 272 
centrifugation 2 634 
clarification 3 154 
dust and mist collection 
4 2‘r).2«Ki 
filter press 5 272 
gas-solid filters 5 271 
gravimetiic analysis 6 262 
ore dmsing 9 391 
petroleum prorexsing 10 68 
rotary vacmiin filters 5 272 
sqiaralion (mechanical) 

12 186 

solid-liquid filters 5 27l- 
272 

wmter treatment 14 407-408 
I'litralion (si-wagr) 12 224-225 
F'Uration sterilization 13 136 
Fimbriae 5 179 
Fimliriac tubae: reproductive 
system 11 474 
Fin-ftdd theory 12 357 
Finch 5 273*: 12 562 
Finding ciicuk IS 347-348 
Fine-grained soil*: electroos- 
motic dewatering 4 526 
Fine structure (spectral lines) 

5 273 

hydrogen atmn I 657-658 
molecular structure and 
spectra 8 549-550 
quantum electrodynamics 
11 148450 

Fine structure constant: atomic 
constants 1 651 
precise value 5 278 
quantum dectrodynamio 
11 149 

Fioenem 12 880 


Flre-eonlrol tyilMiw 148 

Finger Ukei 5 273*; 9 149 
Finger lakes stage 4 87 
Fiiqterprim 5 273-276 
classification 9 275 
epidermal ridges 5 37 
forensic medicine 5 441 
hand 6 SSS 
human ^nctics 8 507 
integument 7 174-177 
I latent prints 5 276 

I patterns 5 274 

Fining: glassinaking 6 206 
Finishing (leather and fur) 

7 447 

Finishing (metal): buffing 
2 362 

forging 5 470 
grinding 8 271-273 
spinning 12 618 
Finishing ftextilc) IS 537. 539- 
541 

Finishing (wood) 14 533 
Finite differences 7 217 218 
Finite dimensional case 
9 939-340 
Finite series 12 189 
Finite spaces 10 625-626 
Fink truss 14 121 
liiiUiid. Gulf oi 5 114 
Finland. M. 4 54; 13 244 
Fiiuler geometry 6 164 
Fimteraarhom 5 119 
Fiord 5 277 

d I dilation in marginal tea 
9 250 

coasts 3 243-244 
deep-basin estuary 5 81-82 
Europe 5 114-115 
Greenland 1 524 
New Zealand 1 672 
Newfoundland 1 524 
North America 9 159 
.South America 12 526 
Fionlland 1 672 
Fir 5 277-278*: 13 113 
Fires 12-15, 278 
see also Flame 
Fire anc 1 437; 6 581 
Fire anayiiig 1 593 
Fire beetle 3 277 
Fire bH|^t disease 5 546-548; 
9606; II 190 

Fire bomb see Incendiary bomb 
Fire brick 2 330 
Fire cherry S 56 
Fireclay 3 161*; 11 409 
kaolinite 7 3!H) 

Fire-evdmed beetle 3 277 
Fire-contred systems 6 280-281 
air annament 1 537 
antiaircraft sy^em 5 280 
autopilot 1 ^ 
bomber ^enie systems 
5 281 

computing optical light 
8 280 
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Fire-control lystemt-conl. 
interceptor airo’aft systenu 
»S81 

mechanismi I 587 
uval iraUery aysiems 
5 281 

Me also Mluile guidance 
systems 

Fire detector fl 278 
Fire extinguisher 5 278-280 
dry chemical 5 279 
Fire hydrant 14 406 
Fire laim 5 451-455 
Fire line 5 451-455 
Fire opal 9 S92 
Fite prdnt 5 296 
Fire-rchned copper S 467 
Fire rsistance in wood 14 588 
Fire-resistant coatings 5 295 
Fire sprinkling system 5 278; 
13 18-19 

Fire-tube boiler 5 282 
btitlcr water 2 275 
^-tiibe 5 282 
locomotive S 282 
marine 8 102d 
Scotch marine 5 282 
Fireball: atomic bomb 1 648 
flying saiiccts 5 868-864 
nuclear cxphtsioii 4 181-182 
Firebrat 12 338; IS 629 
Firecracker fuse 3 579 
Firedamp 8 339 I 

detection 12 3 I 

FiKBy 2 220 22l: 5 282 I 
Firefly iKctle 3 277 
Firaione 13 152 
Fireworlu II 128 
Firing: reramic icclmology | 
2 650: 7 845 
Fini: snow field 12 891 
First aid: poisoning 14 6 
skill deamtaminanon 
(radioactive) 4 88 
First-degree burn 2 873 
First law of tlirrimKlyiiamirs; 
adialMilic pitx^Nscs (iiictc- : 
oToi<^y) 1 638 
FInt-order rraclion 7 355 
First-order tratmiion 5 288*: 

12 I2G 

Firth of Forth 5 114 
Firth of lainic 5 114 
Fischer, E. 2 454; 5 242; 13 126 
402 

Fisdier. F. S 283 
Fisclier. F. G. S 77 
Fischer. H. 3 77 
Fischer, 1. 6 120 
FlKheu' indole synthesis 2 449: 
762 

Fischer projection 2 456-457 
Fiacber-Tropsch process 3 283- 
284*: 6 342; 12467 
aktAol 1 225 
alkane 1249 


! Fisclter-Tropsch process— conf. 
Bergius process 2 166 
catalysu 8 248; 5 283 
Fish 5 284 

actinopterygian 3 648 
adaptation 12 305-396 
adrenal gland embryedogy 
I 75 

agonistic behavior 12 397 
alleloniinietic liebavior 
12 396. 3*»7 
behavior 12 895 396 
breeding behavior 12 396- 
397 

communication 12 396 
migration 12 396 
school 12 397 
wkmI iK'luvtoi 12 396-.197 
social life 12 396-397 
see also entries on specific 
fish 

Fish (oil welJ) 9 293 
Fish and seafood prodiicLs* 
canned 5 418 
cured 5 419-420 
fish meal and oil 5 4^ 
fresh 5 416 

frozen 5 417 | 

FHh collagen; g^iie 6 219 
Fish crow 3 556 
tisli hawk 6 846 
Fish louw I 581: 2 319-820 
Fish maggot 7 476 
Fish meal and oil production 
5 420 

Fish oil: vitamin A souire 
14 340 

vitamin I) source 14 848 
Fish tapeworm 11 66; 13 393 
f^’clupfiida 3 648-644 
Fishimne antenna .tee Antenna 
(actial) 

Fisher. R. A. I 461: 6 498. 50.5 
Fisher. W. 4 377, 16 431 
Fishri 5 284 

F'ishcrics; llahie Sea 2 89 
Bfivi Strait 7 59 
management 4 400 
North Sea 9 165 
puMliicInm ol 8 ll2 113 
world catch 8 112 
Fisheries conscn'alion 5 284- 
287 

managentctil 5 286-287 
marine 8 115-116 
piobleiiw 5 285-286 
Fisheries man:igetnent: ecology 
4 400 

Fishes, the see Fives 
(constellation) 

Fishing tools (oil welt) 9 293 
F'ishing vessel 12 262 
Fhhiike reptile 11 484 
Flske, AV. F. 7 I22rt 
Fiswlens 5 286 
Fissidens adiantoides 5 286 
Ftssidenules 3 286-287* 


FlilUity 12 241 

suglllite 1 529 
blade shale 2 258 
di^enesis in shales 4 94-95 
meinmorphic rocks 8 297 
in slate 12 874 
Fissility parameter 5 287 
Fission, nuclear 5 287-290 
atomic bomb 1 648 
chain reaction 3 6; 5 268 
critical mass 3 550 
delayed neutrons 9 85-66 
dcctron capture 4 508 
neutrons 9 84 
nuclear cxplmions 9 181- 
184 

nudear fuels 9 184-186 
nuclear fjowei 9 194-1% 
nuclear reactors 11 849 
radioactive fallout 1 1 i%6 
268 

radioactivity II 273-275 
radioisotope production 
11 313 

reactor physics 11 364-870 
Fission bomb see Atomic bomb 
Fission cliambc'iv 7 2.52 
Fisnion luels* pltitoninm-239 
II 358 

uianium-283 II 3.58 
uiunluin-235 11 358 
Fission fungi 2 9: 5 475. 

9 525-527; 12 65 66 
Fission fusion iMUiib 1 648 
Fissionable iiintcrial 9 184-187 
Fissipeda 2 522-523 
Fissiuin alloy: tiiKjear le.icioi 
11 360 

Fi'kSUTe polygons 10 472 
Fissure of Rolando 12 502 
Fissuieilidae 1 591: 7 519 
Fistula I 492 

bladder 14 220 
l'islii1i|X)ridac 2 358 
Fit/C^erald, Cl. F. 5 290 
Fi(zGcral(I-i.oii:nf/ ronti an Um 
.5 290*; II 434 

Fix, navigation o’e Navigation 
fix 

Fixation, nitrogen 9 111, 113 
Fixative: mirrotechtiiqiie 8 405 
Fixed-altitude radiosondes 
8 817 

Fixed-beam lamliiig system 
I 676r 

Fixed bias 2 183-185 
Fixed-coil vcdtiueier 14 370 
Fixed cominunicaticms: radio- 
tclcphonv 1 364 
Fixed-field accelerator 9 578. 

581 -.582a* 

Fixed-field cydoiron 9 576-577 
Fixing: photography 10 163 
Fixture design see Jfg, fixture 
and die design 
FUeau, H. L. 7 502. 504 


Flabdllfen 1 4«t; 5 290-81. 
FlabeHigerldae 10 462 
Flabellum distinctum 12 yy 
Flacherie 7 I22a. 1225 
Lepidoptcra 7 469 
Fladen Ground 9 165 
Flagellata see Maitignphora 
nagelUte; Ilyperinastigiti* 

6 586-587 

Flagellum 2 G3: S 80; 8 |G8. I6ti 
Flagging stone IS 152 
Flame 5 291-298 

Bunsen flame 5 292 
burning velocity 5 293 
combustion 3 306-SU7 
eiectrical conduction in 
4 450 

flameholder 5 292-293 
flameproofing 5 294-295 
Flame cell 5 139 
Flame cutter: machining 
ations 8 7; 14 469 
Flame front: combustion 
rhamber 3 307 

Flame-fusion process 6 lOO-lOl, 
12 169 

Flame hardening 18 .SU 
Flame inachiiiing 13 685 
Flame photometiy 5 294 
Flame plating 9 172 
Flame r«»dst.iiuc' textile 13 511 
Flanio safetv lamp 12 3 
rianie scaifing 9 472 ^ 
FI.inu‘ s|HXtrosco(iv 12 59' 302 
Flame spinel 6 99 
Flame spruy procesi> 8 283. 28') 
Flame thrower 7 54 
Flameholder 5 292-293 
Flararprooiing 5 294-295 
Ilamina (hirge 9 157 
Flamingo 5 295 
Flaimcl moth 7 464 
Flannelette 13 537 
Flai»: wing 14 517 
Flare (optics) 6 184 
Hare (solar) 13 280-287 
FIa«T MM-k .» 295-2W: * 
Flasli aging: textile printiti); 

13 5425 

Flash attachmemts* cameras 
2 431-432 
Flash bulb JO 155 
Flash distillation: saline water 
reclamation 12 11-12 
Flash lamp: stinboscopic pho- 
tography 13 187-188 
Flash pasteurization 4 2 
Flash photography 2 451-432 
Flash |iolnt 5 296 
Flash-roaster 11 121 
Flash-smelting 11 119 
Flash spectrum (sun) 13 270 
Flash wdding 5 296*; U 493: 
14 468 

Flat bark beetle 3 278 
Flftt-bed presso 16 599*600, 62® 
Flit-blade turbine • 523 
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n,l iug 6 

nauolor work printing “SO* 
fljt 6ni>i> < 

By 4 

Hai liorn'B bteile 8 276 
H»i spring 1* I® 

mt *all p»iu' 2 <9® 
fIj'Bshis 10 417 
fljrlic^ laifah 2 552 

sandstone 11 388 
Fiaihrtdtd apple-tree borer 
J287 

HiiKuini if' Trematoda 


FUvicin I 468 
liisiii 4 601 

Flat in ailciiine dinudeotide 
(FAB) 2 I3-M. 30; 3 264; 
5 25. 7 632. 553; 10 347; 
II 561 


tlasiii adenine nudcotide 2 21S 
H.nni mononucleotide (IMN) 
; 1? 1 1 2*». 3 264: II 561 


I hill) iiuUeoeidc 2 55 
y,,.rnhiit-i* rtum 1 38; 10 64 
!U-»^‘atifrtum piutcidn 1 S8 
IKi.oiu- 296-297 
(theuside 6 224 
jilsint iiictabolmii 10 360 
5 23. 10 187 
iilH)6avin 11 561 

l!<Vr>|it<>t4'iii ntHlcHilidrs 2 MM/* 

I'iviiiuig :iK<‘iil (food) 5 377 
I Id iIr(C(liou in iiictala 
H .is" 290 


Floible coupling 8 525 
Flexible crinoid 4 366 
Flexible die method: sheet 
meul 12 251-252 
Flexible pavements 0 597 
Hexion reOex 11 401 
Flexner's bacillus 12 254 
Ftexc^^rephic Ink 7 113 
Flexography 10 600, 620 
Flexure: dasUdty 4 420 
Flexure theory for plates 
10 407 

Flicker 5 300«; 14 541 
Flicker noise 9 117 
Flicker photometer 10 170 
Flight 5 300-302 

acrodytiamia 1 86 
aeronautical engineering 
1 95 

aircraft propulsion I 184- 
186 

all-weather 1 95*97 
altitude loss I 151 
ballislic 5 301 
beating wings 9 4085-409 
downdraft 1 151 
gliding 6 213 

hypersonic see Hypeisonic 

night 

insect 7 129 
natural 5 301 
science and technology 
1 695 

soniiiig 6 213. 12 5 C 


1 iN 2 no. .5 182 . 2<)7 29 !)*, 
\i :•) 

(ul'ivaiion 5 297 
iliv.Lscs 5 298 
lilni, tutural 5 249-259 
t.>i.im.ilcs 6 174 


sonic barrier 12 505 
space see Space flight 
subsonic see Substonic fliglii 
su|)crsonic sre Supei sonic 
flight 

transonic 12 505; 14 61 61 


haivi-stiiig 5 297 
liiini 7 .526 
Itnsciil oil 7 528 
Haxscnl 6 298. 10 374 
I ■ t 5 2'»9*. 12 344. 315 
tapeworm vector 5 299 
fU.i lirrtlc 2 131 
l'' «wori 10 385 
I ‘MIC MY Wool 
Hmc Horm 8 680 
Mitt, naval 12 262-268 
Filing. Sir A. 1 464; 9 619 
Miming, J. A. 4 624 
Mi’iiiug. R. H. 12 103 
Firming valve 4 524 
Mfniingcr. A. 1 531 

fieminganus rone 

14 02 

flemmmg. W. 8 520; 13 522 
flv 4 212: 8 680 
Mcuher, H. 5 299 
M«Uher. f. 0. 7 4 
Mrifhcr-Vfunson contours 
5 299-300 

Ocher's Ice Island 7 4 
*l«xibdia 3 550; 4 360, 368- 
5725; 5 300* 


wing motion 5 301 
Flight chaiacleriiitics 5 302-306 
aircraft testing I 188-197 
ceiling 5 394 
dive 5 ^5 
endurance 5 305 
equations of motion 5 .303 
glide 5 305 

handling characteristics 
5 306 

high-speed aiKrafi 5 .302- 
303 

jet range and endurance 
5 305 

landing 6 306 
low-sp^ aircraft 5 302- 
303 

performance 5 305 
range 5 304 
rate of dimb 5 304 
subsonic aircraft 5 302-303 
supersonic aircraft 5 302- 

sos 

take-oS 5 306 
Flight controls 5 306-309 
ailermis 5 306-308; 14 517 

antomMic S 808-309 


Flight contro!i><ont. 
cockpit 5 307 
computers 5 808 
elevator 4 559-560 
pitch 5 306-308 
primary 5 307-308 
roll 5 306-308 
rudder 11 649 
sensing devices 5 308 
servomotors 5 309 
stabilt^eis 13 32 
transmission and ampUfi- 
cation 5 307-308 
yaw 5 306-308 
Flight omveyor 2 S67-S(% 

Flight anndor 14 502 
Flight dynamics 5 309 
Flight envelopes I 176 
Flight instruments 14 163-164. 
597 

see abo Aircraft instrumen- 
tation 

Flight loads: wing stiucture 
14 511 

Flight planning meteorology 
1 95-97 

Flight principles I 97-98 
Flight range 1 185-186 
Flight regimes 1 88, 89 
Flight science 5 309*310 
Flight simulator 12 340 
Fliglit tcsiiug 1 191-194 
captive II 611 611 
imirunitmtation 1 181-182. 
192-197 

Flindt'rs rongc I 671 
Flinders River 1 671 
Flint, R. F. 1 521; 6 200; 13 511 
Flint 1 10; 3 56-57*. 1G8; 12 322 
abiamve 1 10 
artifact 1 514; S 55 
silifoii dioxide 12 322 
FhntdayS 160-161; 11409 
Fill * gl.isH 9 350 351 
extra light 9 351 
heavy 9 351 
heavv barium 9 .151 
light 9 351 
light haiium 9 351 
FLIP (Film IJbraiy Instan- 
taneous Presentation) ID 148 
Flip-flop dreuit: cryotron 8 577 
tUgital computer 4 180 
memory function 4 ISO; 

IS 346 

multivibrator 8 628 
sequential dreuit IS S46 
storage devices IS 159 
Float: prospcaing 11 21 
Float; textile 13 536 
Float mechanisms: liquid-level 
- measurement 7 488 
Floating arithmetic 9 220 
Floating body: stability 2 372 
Floating bridge 2 SS4 
Floating caisson 2 S90 
Floating crane 8 536 


Floating dry dock 4 280*281*; 

7 395 

Floating floor construction 
9 ISO 

Floaroblasi 19 201; IS 75 
Floe: water treatment 14 407 
I Flocculation 5 StO 

sedimentation (geology) 

12 137 

sedimenution (Industrial) 
12 144 

Flocculation test IS S75 
Flocculi (astronomy) IS 279- 
280 

Flock: textile chemistry IS 542 
Flod: printing: textile IS 5425 
Flood IS S18-319 

crevasse deposits 5 Sll 
expectancy 18 318 
potential IS S18-S19 
tributary contributions 
IS 319 

Flood basalts 19 50 
Mooil cunlrul 4 4*11 
Flood forecasting 14 453 
Flood irrigation 7 270 
Flood plains 5 810-S12*; 19 259 
i4MSt.il laiulfonnh 3 243 
Flood wave: liquids 14 434 
Flooding of mines 8 501-502 
Floodlight 11 4 
lloodplaius 10 259 
Flour construction 5 SI2*; 

10 568 

Flora: plant geography 10 S25 
taxonorav 10 377 
Floral charts 10 S45 
Floral diagram 19 345 
Floral formulae 19 845 
Floral i>arts 5 327 
Floral symbols 10 345 
Floral liitie 5 328 
Flores Sea 9 271; 12 531 
Floret 5 854 
lemma 5 SS4 
palea 5 8S4 
racttilla 5 334 
spikelet 5 334 
Florey, Sir Howard 1 464 
Floriculture 5 812 

florist crop production 
5 S12 

flower aiTangeraent 5 312 
ornamental plant 9 409 
Florida Current 1 626; 2 251: 

6 294 

Florida galUnule 6 18 
Florida Peninsula 9 151 
Florida Straits 6 294 
Fluridean starch 11 555 
Florin, Rudolf 3 478 
Floristlc plant geography 
10 S2S-S28 

Fioriilic region 10 326 
Horkin, M. 5 142 
Horman, £. F. 7 502 
Floiodle4 375 
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HMCulorio 


FloseuUria 11 694 
Ftoacalftrlidae 6 575 
Flotation 5 912-915 

intCTface o£ phases 7 191 
lepanitlon (mechanical) 
12 186-187 
•urface-active agents 
18 322 

Flotation oils 10 72 
Flounder 5 815*. 416, 417 
Flour corn 3 481 
Flour milling 14 483-4BS 
Flow brazing 2 922 
Flow cleavage: schist 12 62 
Flow diagram 4 612: 10 922 
now-duration curves 13 318 
Flow Odd: Eulerian 6 536 
hydrudynaniio 6 536 
l,agrangian 6 596 
Flow fold (geology) 5 369 
Flow measurement 5 315-321 
acoustic i^ludty 5 316. 319 
diaphragm meu:rs 5 318 
differential prassurc 
devices 5 318 
dectromagiietic meter 
5 316. 319 
tmprllcr 5 920 
Ledoux bell 5 319 
mercury float meter 5 318 
nutating disk 5 816, 320 
oriace 5 315-317: 0 406* 
pipe elbow 5 316-318 
puton 5 316; SIS-319 
pitot tube 3 316-317; 

10 246 

positive displacement 
meters 5 SJ9 
propdier 5 316. 3^ 
quantity meters 5 316 
rate-of-flow mass meters 
5 316 

rate-of-flow volume 
meters 5 315-319 
rotameter 5 316. 318-319 
salt velocity 5 316, 319 
thermistur IS 555 
U-tube manometer 5 318 
V-notch TcctanguUr weirs 
5 316 

variable-area, constant- 
head meten 5 318 
variable-head, variable 
area meters 5 318-319 
venturi or Parshall Hume 
5 916 

mituri tube 3 915*317; 

14 297-298 

vortex cage 5 916. 320 
Flow mder see Flow 
measurement 

Flow net: soil mechanics 12 454 
Flow nozzle 5 316-817 
Flow of Ruids 5 $21-926 
adiabatic flow 5 325 
MTOthermodynaiuia 1 102- 
104 


Flow of fluids-eont. 

boundary-layer flow 2 307- 
311*: S 926 
cavitation 2 372'576 
compressibility 5 322-323 
comprosible flow 3 348- 
349*: 5 325 
Couettc flow 9 92 
density 5 322 
diffuser 4 141 
doublet flow 4 269 
ducted flow 4 292 
dynamical properties 6 536 
electrical analogy 4 487- 
489 

flow fields 13 147 
flow measurement 5 315- 
321 

hydrodynamics 6 536-542 
ideal 5 321, 323 
incompressible flow 7 55-56 
inviscid flow 5 323 
irrotational flow 5 325 
Isentrapir flow 7 271-272 
bothennal flow 5 325 | 

jet flow 7 305-506 
Kartnan vortex street 7 332 
kinematic viscosity 5 922 
laminar flow 3 324; 7 388 
Laplace’s irrotational flow 
7 401-402 
mixing 8 522 
Navier -Stokes equations 
90 

norzle 9 174-175 
open channels 3 8-9 
oriRcc 9 406 
piiramelcrs 6 50 
pniect gas 5 323 
pipe flow 10 239-241 
poteittials (mathematics) 

10 538-539 
regimes 6 51 
regions 13 175 
resistance 14 332-334 
Reynolds number 1 1 540 
rotational flow 5 325 
Schlfercn photography 
12 67-68 

separation 12 505 
shadowgraph 12 238 239 
sliodk-wavc display 
U 298-299 
sink flow 12 341 
skin friction 12 372 
source flow 12 522 
specific weight 9 322 
steady flow 5 924 
streamline flow 5 324: 

IS 175 

Buperaerodytiamics IS 293- 
295 

throttled IS ^15 
turhtdent flow 5 924; 

14 160-163 
uniform flow 5 924 
unsteady flow 5 825 


Flow of fluids-conf. 
valves 14 260-262 
viscosity 5 321: 14 833 
viscous flow 5 324; 14 834 
wake flow 14 882 
water tunnel 14 409-410 
tee also Fluid-flow prin- 
dplci; Fluid-flow 
properties 

Flow testing: rubber 11 637 
Flower (botany) 5 326-334 
anatomy 5 328-334 
apetaly 5 327 
characters 5 326-328 
feitiliration 5 333-334 
floral parts 5 327 
gamopeialy 5 327 
nectary 5 934 
petal 5 329 
platti growth 10 SSS 
plant organs 10 368-369 
|>ollcn 5 3^-332 
polypetaly 5 327 
leceptacle 5 326-327 
reproduction, plant II 451 
sepal S 329 
sexuality 5 326 
stamen 5 820-330 
sympetaly 5 327 
vascular system 5 328 
Flower bwl 2 361 
Flower hug 6 401 
Flower characters 5 326-328 
(lower developtnent 5 328 
Hower fly 4 212 
Flower formation 14 305 
Flower thrip IS 5^ 

Flowering ash 1 .^6 
Flowering plants 4 5K1 
Flowers of sulfur IS 255 
Mowstone 2 572; IS 35 
Muchthom 5 119 
Fluctuation phenomena see 
Stochastic piocess 
Flue gases 5 571-573 
Mnid: gas 6 40 43 

heat convectiim 3 439-444 
liquid 7 540-541 
potentials (physics) 

10 540-541 

Fluid-bed dr)cr 4 287-288 
Fluid-bed roaster 11 120 
Fluid catalytic cracking 
process 3 533 
nuld coking 3 272 
Fluid coupling 5 334-336 
Fluid-coupling transmission 
14 45 

Fluid dynamio 5 336 
fluid-flow priiicipla 
5 338-340 

Kelvin’s dreulation 
theorem 7 335 
Prandtl hypothesis 5 396 
see also Oaa dynamics 
Fluid flow: darcy 4 IS 
incompressible flow 7 55 


Fluid flow-cont. 

isentropic flow 7 271 
open channels 9 7.9 
Fluid-flow principles S ssg 
340 

Bernoulli's theorem 2 169 
Crocco's equation 3 531 
D’Alembert's paradox 4 3 
eddy diffusion 4 149 
of energy conservation 
5 339 

entropy 5 840 
flow continuity 5 339 
heat transfer 5 339 
of mass conservation 5 339 
of momentum conservation 
5 339 

Navier-Siokes equations 
99 

Newtonian fluid 9 91-92 
FrancKI-Mcyer expamioa 
fan 10 564 

Stokes stream function 
13 147-148 

thermal equation of state 
5 340 

venturi tube 14 297 
voitex 14 '176/1 
see also Flow of fluids 
Fliiici flow projHTtios 5 HfO Il'> 
analysis of fluid flow 5 319 
boundary-layer flow 
5 342-343 

dyiuinic similarity 5 343 
flow past a stieamliticU 
Iwdy 5 344 

flow past an airfoil 5 344 
fluid flow in pipes 5 343 
forced coiivcctiun 5 345 
form drag 5 344 
gas dynamics 5 345 
laminar flow 5 341 
model tests 5 343 
relativistic mechanics 
II 432-433 
shock wave 5 345 
skin friction drag 5 344 
sonic velocity 5 345 
stcaily flow 5 341 
supersonic veloddes 5 345 
turbulent flow 5 341 
unsteady flow 5 341 
see also Flow of fluids 
Fluid mechanics 5 336-336 
aeroelasticity 1 89-93 
aeromediania 1 94 
bmic equations 5 337 
D’Alembert's paradox 4 3 
dynamio 5 836 
Euler’s momentum 
theorem 5 102 
flow of fluids 5 321-326 
Fnmde number 5 541 
gas dynamio 6 49-58 
hydraulics 6 529-530 
hydrodynamio 6 636-542 
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fluid juechanio-cont. 

Kelvin’s minimum a»ergy 
iheorcm 7 8S5 
Kniui^ number 7 868 
Tiiwtcl studies 5 837 
Reynolds number 11 540 
simiiitude 5 887 
statics 5 838 

Tomcelli’s theorem IS 687 
wave motion in see Wave 
moticm in 0uids 
Huid mixing: 8 522-524 
Huld statics 5 588 

aerostatia 1 102 

Ardiimedes’ principle 
1 517 

huovanry 1 872 
c<{uilibrlum 5 888 
fiiiitl force 5 888 j 

foiies on curved surfaces j 

5 888 i 

torus on plane surfaccH ' 

5 838 

rascal's law 9 588 
iff aho Hvdrostafics 
14 334 

Ihiidt/atioii of solids 5 845*847 
Hindimt l)e<t lechnitiuis 7 262 
MiM-li/c<l catalvst 3 553 
t!iiuli7(Hl leactor proce» 

2 547 

IIdVc 4 148; 6 429 
llftundcr 5 815 
p.iragoaiiiiu$ts 9 544 
IMaivhelminthes 10 418 
ihuDc How nicusiiiement 
^l^ ".1*1 

Fliml)Oia(c2 803: 5 847* 
IIuoIkmiIc 10 425 
ilni>i;rniianaic 6 177 
IliKtr ifc riiosphor 
Ihiiit (lowii glas'i 9 350. 351 
Khi<>r-r<inii(r I 570 
Iluor lirhtrrite 1 570 
Muor rroinoHte 1 570 
IliioMpaiite 1 489 
iliioiine ore 5 851 
phosphorus 10 138 
lluorrnc 3 236 

4 303: 11 66. 108 
MuoresccnceS 847*: 7 610-611 
cathode-ray tube 
phosphors 2 558-559 
compared to phosphor- 
escence 5 847 

Huorinictric analysis 5 350- 
3'.1 

phoiolitiniiimence 10 1C8 
relation to absorption 
1 14.15 

resonance 1 14 
Stokes' law 1 15 
X ray analysis !4 576 
•■'iuorescente analysis, x-ray 
14 376 

^uorescence method; ultri- 
s inlet photography 10 159 


Fluorescence microscope 8 882- 
384 

Fluorescence process: color 
printing 10 609 
Fluorescence spectroscopy 
5 351 

Fluorescent-antibody tech- 
nique 8 382-364 
Fluorescent ink 7 118 
Fluorescent lamp 5 847-349 
ballast 5 348 
fluorescence 5 347 
high-frequency 5 349 
instant-start circuit 5 348 
preheat circuit 5 348 
rapid-start circuit 5 349 
sunlamp IS 292 
Fluorescent materials 5 847 
Fluoride 5 850*. 852-855 
hydrogen fluoride 6 549- 
550 

organic 6 825-880 
xenon 14 562(i 
Fluoride method* chemical 
dating 3 27 

Fluoride process: beryllium 
mctallurg) 2 176 
Fluori(U’> ill tooth disoidcrs 
13 676 

Fliiorimeter 5 350 
Fluorimotric anal) sis 5 350- 
351 

I’hioriiiation 6 825-330 
Fluorine 4 545: .5 351-355 
ervogenu piopeitics 3 572 
eU'firon configuiatioii 

4 504 

fluiMilicatc 5 355 
haU^en (*leineiits 6 324 
livdn^cn fluoride 6 549- 
550 

inoiganic compoumls 

5 352-358 

ionbatioii |mtential 4 504 
natural occurrence 
5 351 352 

organic compounds 
5 353-855: 6 328-329 
production 4 466; 5 352 
properties 5 852 
uses 5 351 

Fluonu* I 490: 5 324 , 855* 
chmniatic aberration 
3 90 

Madelung constant 8 15 
occurrence with skarn 
12 851 

metn-Fluorobenzoic acid 2 475 
ortho-Fluorobenzoic add 2 475 
pora-Fluorobaizoic acid 2 475 
Fluorocarbon 5 358-354, 355*, 
501 

Fluon»(»py 11 315 
radiography II 802 
radiography of metals 
11 305 

Flttoroiulfonic add IS 263 


Fluorothene 8 329 
5-F!uoiour8dl 14 830 
Fluorphor see Phosphor 
Fluorspar: calcium mineral 
2 398 

crystal optics S 590 
fluorine ore 9 351 
hydrogen fluoride prepara- 
tion 6 549 
Flui^ilicaie 5 355 
Fluosiliric acid 5 355 
Flushing time (estuary) 5 82 
Flute B 665-666 
Flutter, aeronautical 1 192: 

5 355-356*; 6 198 
aeroclastidty t 91 
analysis 5 856 
mechanism 5 856 
prevention 5 856 
Flutter and wow 4 243; 

5 356-357* 

, Flutter echo see Echo 
Flutter testing: rocket-sled 
11 618 

Fluvial ermion cycle 5 857-358 
intciiupiions 5 357-358 
stages 5 557 

Fluvial erosion landfomts 
5 358-861 

Flux, magnetic sre Msqjiictic 
flux 

Flux, metallurgical II 123: 

12 48*> 

brazing 2 322-828 
iron extraction 7 259 
soldering 12 472 
I'lux-dosure doniaiiis 

5 232-258 

Flux density, magnetic see 
Induction, magnetic 
Flux linkage: inductance 
7 65-66 

l<litxgate magnetometer 1 98, 

6 150 

Fluxmeler 5 861 
hiy 5 861-362*: 4 211 
life history 5 362 
liilarcmia 5 362 
Flvcatcher 5 362 
Flying aniinaLs: wing motion 
5 SOI 

Flying boat 12 128 
FLymg fish 2 161; 5 363 
Flying lemur 4 6? 

Flying platform I 197 
Flying rqptllc 1 1 484 
Flying saucers 5 868-864 
Flying-spot scanner: electronic 
writing 4 528 
Flying squid IS 30 
Flying squirrel 13 31 
-Flysch: sedimentation (geol- 
ogy) 12 142 
Flywheel 5 364-365 

allowable peripheral speed 
8 365 

design 5 365 


Flywheei—eoftl. 
energy 5 864 
theory 9 364 
typical struct ufCi 5 365 
FM see Frequency modulation 
FM radio receiven 11 258 
FM smoke 12 82 
FMN see Flavin mononudeo- 
tlde 

Foam 5 365-366*; 10 4940 
Foam glass 8 208 
Foam regulator (food) 5 377 
Foaming: .surface active agent 
IS 321 

Foaming agents: fire 
extinguisher 5 278 
Focal length 6 866 

elcctTmtatic lens 4 5S6'5S8 
geometrical optia 9 865 
motion-picture camera 
lenses 9 123 

Focal point (optics) 5 366; 

9 365 

Focal ratio (telesco|>e8) 

13 450-452 
Fodie-Achgdis 4 309 
f ocusing (cameras) 2 430-431 
Focusing irradiator, four-lieam 
2 209 

reflector-type 2 208 
Fodder yeast 14 603 
Fix'Ciinditatis, Marc 8 593 
Foelin sickness 3 68 
Foehn wind 3 63; 14 495 
foemculum vutgare S 214 
koetlingeria 1 492 
Fog 5 866-367 
aerosol I 99 
Atlantic tleean 1 624 
fonnation of 5 367 
photography 10 162 
polar rejgima 10 441 
related pheitonieita 5 366 
sm<^ 12 887 
weather modification 
14 457 

diniax 3 186 
Fog nozrle: fire 

extinguisher 5 279 
Foil: plastics fabrication 
10 403 

Foil systems: hydrofoil craft 
6 542 

Fot. H. 13 373 
Fold ami fold systems 
5 367-569 
anticline 1 469 
behavior with depth 5 568 
dcavage and folding 5 867 
distortion in fdds 5 868 
dynamic ai folding 13 417 
elements of folds 5 867 
geometry of folds 5 367 
joint (geology) 7 3165 
syndine 13 378 
see also Rock mechanic 
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Folded dipole loteoiu see 

Aatoma faaial) 

Folding camna 9 498 
Folding-fin tocket I 5420 
FoU«ge oo&tact aprays; herbi- 
cide 6 420 

Foliage dueaae; alfalfa 1 2S4 
Foll^e traiialocared sprays: 

herbicide 6 4S0 
Foac add 1 575; 5 30, 369-370, 

14 340 

pare-aininoben/oic add 

1 919 

analogs 4 236 
Uoaiaay 2 194 
food $371 
Follnic add 1 $75 
Fidken. K. 14 342 
Fotkci, J. P. 2 61 
FoUand, H. 4 274 
FoUide (fruit) 5 541 
FoUide (ovary) 9 453 
Fdilde-stimiilaiing hormone 
(F$H) 6 480; 13 526 
endocrine mechanisms 

4 591 

hypophysis 6 506, 507 
oogenesis 9 331 
ovary 9 454 
pituitary gland 10 250 
reproductive system 
n 477 

Folliculi ovarid vesiruiosi 
II 474 

FoUiVuKiie 6 432 
FomaUiam 1 496; 13 41 
Pomes B 254. 265 
Pomes noxim II 335 
Fomitc-bome inflation 7 95 
FnroiU'S H 628 
Font 14 171 

Foiit^chevadc man 5 370*. 477 . 
478 

Foiitinalaccje 7 275 
Punthmtis 5 528. 7 274 
Fontinalis dnriaei 7 275 
Food 5 370-379 

^ditives 5 375-379 
of animal oiigiii 5 373-374 
essential components 

5 371-372 
oncology 9 323 
(dant origin 5 372-373 
processed 5 374 
refined 5 374 
spoilage 5 374-375 

Food additive 5 375 
Food chain 3 II, 765. 83; 5 379- 
880 

algae 1 236 

biolt^ical productivity 

2 215-216 
biomass 2 222-223 
community S 324 
deep-sea fauna 4 39 
eeology 4 392 
eemyatem 4 406-407 


I Food chiia^-cani. 

/ food web 5 379 

/ Jlniiial<^X 7 319 

I pyramid of numbers 

11 107 

' quantitaiive studies 

5 379-380 
in the sea 12119 
shrimp 12 308 
Food cycle: limnology 7 519 
Food engineering 5 380-405 
bacteria 2 5 
brine 2 340 
buckwheat 2 360 
butter 2 379 
casein 2 537-538 
rlicesc 5 12-16 
dtric add 3 146 
dtrus flavoring 3 147 
a>coa powder and dioco- 
late 3 252 
coffee 3 265 
cum 3 481-485 
dyeing 4 311 
egg procosiitg4 415 
enzyme (industrial pio- 
duction) 5 26 
fat and oil. <><lible 5 184- 
188 

food 5 370 

food packiiging 5 400 
food science 5 427 
food tcdmology 5 428 
ice cream 7 1*3 
milk 8 428 

monmcxUtiin glutamate 
8 583 

packaging materials 
5 400-403 

packaging methods 
5 403-404 
peanut 9 604-605 
|)ecan 9 607-608 
raw niaieiials omversiun 
5 389-401 

raw materials preparation 
5 385-389 

refined -food processing 
5 3BI 

Tice 11 565-566 
rye 11 657 
salt 12 18 
soybean 12 535 537 
spice and flavoting 12 612 
tea 19 405 
unit operations and 
proa'sses 5 362-405 
vanilla extraa 14 270 
wheat 14 489 

Food manufacturing 5 405-422 
animal feed I 425-427; 

5 405-406 

bakery products 5 411-419 
cereal products 5 421 
diewing gum 5 422-429 
cocoa powder and choco- 
late 8 259 


/ Food manuhcturing~-'Cont. 

I condiiDcnts 5 4S0 
/ confections 5 409*411 

/ dessert 5 420 

I fish and seafood products 

I 5 416-420 

fruit products 5 409*409 
' gum 6 298 
jams 5 408 

meat products 5 414-415 
packing house 9 489 
pet foods 5 406-^7 
poultry products 5 414 
sauces 5 419 
soft drinks 9 421 
soups 5 414 

vegetable produce 5 407- 
408 

see also Cereal diemUtry 
Food microbiology 2 5. 06; 

5 423 425* 

canneal food s|x>itage 5 425 
eggs 5 424 

fermented food 5 423 
food poisoning, bacterid 
5 425 

food prescrvatimi 5 425 
food spoilage 5 427 
fruits and vegetables 
5 424 
meat 5 424 
shellfish 5 424 
yeast 14 602 

Food poisoning, bacterial 
2 306; 4 102; 5 425*: 13 37 
Food preservation 5 425-427 
brine, microbiology of 
2 340 

cold Slot age 9 274 
ddiydration 5 426 
food manufacturing 
5 419-420 

padcing house 9 489 
preservatives 1 475 
refrigeration 5 426 
sterilization 5 425 
use cd chemicals 5 426-427 
Food pyramid 1 410 
Food resources of the ocean 
8 112-116. 131:9 269 
Food science 5 427 
Food spoilage 5 374-375. 
427-428* 

abnormal or unusual 
spoilages 5 428 
bacterial 5 428 
mold 5 428 
perishable foods 5 427 
shelf stable foods 5 427 
spoilage medianism 5 428 
yeast 5 428 

Food sterilization 9 392 
Food technology 5 428 
Food vacuole 5 203 
I Food yent 14 60S 
I Fool duck 4 291 


Poolbh^edUBg^ 

Fcotsm-m " 

Foot (unit) S<S9-;jjg, 
Foot and month dii*.,, 

2 Sei: 5 429- 
Foot-candle 5 429 
Foot-lambert 5 429 
Foot-pound 5 429*; 14 55 ^ 
Foot-poundaJ 5 429*: 14 552 
Foot rot 1 468 
Foot wall: fault 5 192 
Footings 6 480-481 
Forage 1 129, 181-132 
Foramn ovale 2 490, 496 
Foramina of Monro 9 57 
Foraminifera fossils 9 429-435 
classification 5 431 
dlmatic history of uceom 
8 142-143 
ecology 5 430 
foraminiferal tests 3 4^ 
Fusulinidae 5 595 
globigerinaoozeS 135 136 
in limarone 7 516 
Numinulites 9 229 
pelagic sediments 8 135- 
136 

uses 5 435 

see also Foraminifcnda 
Foratniniferida 5 435*; II 52, 
12 27 

FuraniiiiifcTS 8 3565 
Foibcs. S A 7 1220 


Forbes log: ship's speed 
mcnsiircmcnt 4 21 
Forbidden bands 2 91-92 
Forbidden transition 9 25-26, 
12 160-162 
Foibusli, 8 . 3 500 
Fiwbiish rffe<t I 60H. 3 500 Vil 
Force 5 435-457 

absolute standaids 5 436 
adhesive 1 66 
angular 7 414 
central 2 629; 7 414 
centrifugal 2 631; 5 437 
centriiictal 2 640-641; 

5 437 

cohesive 1 66 
composltiou of 5 436-457: 
19 55 

conservative 5 497 
couple 8 520 
force fields 5 497 
graphic rcpreseniatioo 
13 55 

gravitational 6 !^3-266 
gravitational standards 
5 496 

impulse 7 47 
Japulsive (impact) 7 36 
Interatomic 1 407 
Intermcdccular 1 66 ; 

7 lKi-196 

Interpartide 12 54-540 



li«s o! 1 5*6 
U>tOi“ 4 511 
mfaiiimncnt lA 5 487i 
IJ 15 

iiiomeni ol IS 55-56 

nf iMAtirMl 


9 91 

nonfonscrvatlvc (dissipa- 
tive) 5 4S7 
nuflrar 9 207-208 
principle of superposition 
tS 5!; 

principle of {ransmissibil- 
ttv 13 55 

rwiilincar motion B 002 
uMiiiant of forces 
U 595'5S4 


Foreiuic chemlsoy'-eoac. 
methods 5 439-440 
records 5 438-439 
i samples 5 438-439 

I toxicological analysis 5 440 

Forensic medicine 5 440-441 
cardiac disease 5 441 
current legal status 5 441 
injury and disease 
relations 5 440 
medical experts 5 441 
procedures 5 441 
Forerunnings; (»al chemical 
S 255 

Foreshock 4 353 
Foreshore (beach) 12 302 
Foicki. {ictrificcl 10 42-43 
Forest and forestry 5 441-444 
dum* succession 4 2^I2 a 


dicaiiiig 12 243 
umdard 5 430 
staucs 13 54 

xtim> III space 13 56-57 

tensor 7 414 

ivjK’s n 516-547 

units 5 437 

*• .1 \rj loi ri 51 55 


tree 14 7176 
Forest ImiIc) 5 183 
Forest conscn'ation 5 444-448 
forest fnttnaiions see 
Fomt formations 
forest products 5 446 
forest regions, United 
States 5 444-446 


volume 7 414 

loij . .leioiUnamK. tee 

\cim1\nainiL force 


Forest ecologv 5 448-451 
forest hydrology 5 450 
foiest Slice esMon 5 450-451 


hiMc. roruilis see Cort<»Iis 
luihtjiutii :it)d force 
fftiictciil iiihrication 7 607 
tuiicliOiK. tMiih 13 511 
l<rc ti(‘Uls iciuMrinl 13 511 
fit 5 437 
.illouance I 258 
sliniik fit 12 308 
I'uu'itl gravity 6 266 
Kh'c.i (imvetium 3 441*; 
fi tTl 

In.tiHl (iilfusioir gases and 
HqiiitU 4 I43-H4 
Fo'tcd osiillation I 17. 5 437- 
Its* 

I vicii vibration I 17 
F'Mics e(|uiiibrium of see 
iquilihiiiini of forces 

I 5<m. 4 3t)0, 37i. 

) 438* 

Astmidae 5 438 
nrisitigidae 5 438 
/otoastcridac 5 438 
Iwd. K. n. 7 473 
M R.W.6 255 

h'nl M.vlHjans 5 183 

lirfplaiie 14 543 
Forttiraiii 2 316 
f'^triasting. weather see 
'leather (forecasting and 
prediction) 

F. 5 52S 

inrcriMt ilu'iuisuy 
5 I'.rt-nO 

eqnipincnt 4 439 440 
®alcrials submitted for 
*^mination 5 438 


Foicsl lire control 5 451*455 
Forest formations 3 186 

liou.d lonifrr tOicstv 5 4M 
evergreen hardwood ^ 189 
iicedic-lcuved forest .3 IPF 
>.0.11)11.1 3 IH<! 
suminei green deciduous 
forcM 3 188 

tcinperaie hardwood 5 444 
Lcin|M;raic lainforest 3 187 
thorn foicst .3 189 
tnvpical deciduous forest 
3 187 

iTopk'al hardwood 5 444 
tropical raiiifoiest 3 186 
Foicst inanagcmriit 5 442. 

12 333-339 

Foiest mapping 5 455-457 
aerial survey 5 456 
Forest mensuration 5 457*461 
Itiltmore stick 5 458 
diameter tape 5 457 
tree caliper 5 457 
Forest regicHis, IJnUed Stares 
5 444 

Forest regioiLS, world 14 72 
Forest seeding and planting 
5 461-454 

F'orcsi soil 5 464-465 
Forest tree diseases 14 71-74 
Forest free nunery manage- 
ment 5 465-567 
Foimt-tui^ra 1 523 
Forest vegetation 5 467-468 
omiferous distributiem 
14 289-290 


Forest vegetatlon-conf. 
low-latitude distribution 
14 288d 

uiid-latiiude distribution 
14 288(1-289 

Forestbui^ mammals 9 538 
Forested Carpathians 5 118 
F'orcstcr 7 4W 

FcicHtiy 5 411 444; 14 71 76 
detidrologv 4 60 62 
ecology 4 399 
Forestry, farm 5 408-470 
Foi/icultt outindnifn 4 605, 

355: 5 6 

Forge welding 14 468 
Foigtng 5 470-472 
bending 5 470 
blocking 5 470 
told heading 5 472 
drawing 5 470 
drop forging 5 470-471 
edging 5 470 
finishing 5 470 
fullering 5 470 
hammer forging 5 470 
impact forgings 471 
|H)wder metal forming 
8 286 

press fotging 5 471 
punching 5 470 
roil fmging 5 471 
swaging 5 471 
trimming 5 470 
upset 5 470 471 
Fork. n. 10 IKO 
Fntkiill trucks 7 8K-8<> 

Foim drag 5 311 
Form l.icior: mutron difliac 
tion 9 88-89 

Form wound held winding 
14 505 

I'oimaldc'hvde I 318. 475: 

5 172 t73». 8 674. 13 136 
iumigiiiit 5 560 
hcxaincdiylcnctetramine 
6 455 

ForiiMlin 5 472 

rormaliiy omceniraiion scales 
3 361 

Kormamide 1 303 
Fc^nnants: sound 10 121 
Fonnate 5 74 

Formation constants: coordina- 
tion compounds 3 459 
Formative cell 11 41W 
Formic acid 2 37, 478-474; 

3 20: 5 473* 

Formic dehydrogenase 2 590 
Formica exsectoides 6 582; 

^ 12 406 

Formica pratensis 12 40G 
Formica utkei 12 406 
Fonnicariidae 9 589 
Formiddae 1 436; 6 574. 

12 409 


hull man HI 

t Formiminogluiamie add 6 458 
Forming: rubber prodnea 
U645 

Forming, meld see Metal 
tormbig 

Forming, sheet metal see Sheet 
metal forming 
Fotiiuil toxoids 6 38 
Formregeiung 12 62 
Fonnula: chemical S 42 
mathematical 8 175 
Formula weight 8 556 
Formvar 8 27. 378 
Formylkynurenine 1 S15» 2 85: 
14 126 

Fornax 3 413-414 
Forrest. R. W. 6 232 
Porrestal 12 262 
Forskaitd 3 255 
Forssman, J. 6 429 
Forssman antigen 6 429: 10 427 
Fensterite 9 317 
Forsylhia suspensa 6 219 
Fort, Charla 5 363 
Fort Union formation 7 513 
Fortisan 5 243 
loitiiu.i rice 5 183 
foiiuurlln 7 374 
lottunrtla japomcn 7 374 
i'ortunrlh margaiita 7 374 
Fosciihalvocn Peninsula 5 116 
Fomu vestibitli vaginae 11 474 
Fossil 3 473-476 
chemical 3 29 
in diert 3 56 
Dermoptera 4 67-68 
Klasmoinanchii 4 418 
index 7 56 
in limestone 7 516 
living 7 564 

mitiofosHtls 8 3r^5*358 

Opliiiiroid 9 343 
organic constituents 
9 498-499 

organic evolution 5 132 
sedimentary rocks 12 134 
spores and pollen 9 525-527 
thermal history oi 
6 1.30 135; 9 516-518 
see also Palrobotany: 
Paleoecoiogy 

1-ossil, invertebrate: Fchlno 
deiinjia fossils 4 363-3725 
Fossil algae see Algae fossils 
Fossil assemblage 6 141 
FtMsil forests 10 42 
Fossil fuel 5 476 

compared to nuclear 
fuels 9 194 
Fossil man 5 476-479 

dassifictlion of 5 478-479 
Cro-Magnon man 3 554: 

5 477, 478 
dating of 5 476-477 
Fonti^Iievade man 5 870. 
477, 478 
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Fouil man-coni. 

HeiddbcTg man 5 477. 478; 

6 SaS-9B4 

Java man 5 477. 478. 479; 

7 305'S04» 

Udc of development 5 479 
lower Pleistoixne rctord 

8 477 

middle Pleistocene record 
8 477-478 

Neanderthal man .4 476, 

477. 478. 479: 9 22 
Peking man 5 477. 478. 

479; 9 612 

Piltdown man 10 282 
Rhodeiian man 5 477, 478, 
479: 11 .Mll-WO 
Solo man 5 477, 478, 479. 

12 m I 

Steinheiiii man 5 477, 478, 1 
479; 18 104-105* | 

$wariscoml>e man .4 177, j 

478, 479; 13 SS3 331* 
Tcmifinc man 5 177, i 

18 495 I 

upper Pictstocetu* lettird 
5 478 I 

Fossil seeds and (mils I 

5 479-480 I 

roal |Kilcoh(ii.iiiy 3 239 2(1 
cordaitcan seeds 3 478 
Fossiiiedes 8 278 
FossorUl wasp 6 574 
Kosto*. Curtis 13 53 
Foster. J. S, 13 53 
Foster. J. W. 2 55; 8 340 
Foster-.Secley discrimtnalur 
5 516 

Fotosciter 3 3 16 
Foucault. J. H. 1., 5 480, 7 502 
Foucault current see EcUlv 
current 

Foucault peuduluiii 5 480. 

0 618 

FoulbuKxl 7 1225 
Fouling (ship Imlls) 4 279 
Fouling, marine ser Maiiiic 
fouling 

Fouling mgaiiisiji 1 427 
Foundations 5 480-485 
arch J 508 
ralssuii 2 389-3!)0 
oonstrueHon 
8 418 

coniitiuoiis r<Miting 5 482 
dam 4 8-9 
floating 5 462 
footings 5 480 
grade beams 5 481 
mats 5 482 
needling 9 483 
pilasters 5 481 
pile 10 226 229 
retaining wall 11 584-535 
rildxd mats 5 482 
shoring 5 483 
soil and rock 6 480 


FoundaiioM-ronf. 

soil mechanics 12 449-458 
underpinning 5 483 
uniform mats 5 482 
waUi 5 481 

watcrproofitig basements 
5 482 

Foundering 12 275 
Foundry: coke 3 271 
technnlt^ 2 543-544 
type 3 344; 10 598 
Fountain effect (su|>crnuidity) 
13 302 

Fountain sandstone II 387-388 
Fouqmena 3 190 
Four-bar linkage 5 483-487*; 

7 527 

acceleration analysis 1 26 
ai^tilar velocity 5 484 
oirdan joint h 487 
centrode 5 484 
conic linkage 5 487 
rrank and rocket 
mechaiiivin 3 484 
dead center 5 484 
drag link mechanism 5 485 
equivahml linkage 5 484 
inversion of >ink,*igc 5 481 
isosceles linkage 5 486 
Oldham's amplitig 5 487 
(lantogtaph 9 537 
parallel crank linkage 
5 485 

quick letuiti luechaiiiMn 
5 486 

itcotcli yoke 5 486 
slulei-ci jnk mcdMtnsin 
5 485; 12 379 
sliding pair and linkage 
5 485 

sliding slot linkage 5 IHIt 
slow motion linkage 5 485 
universal joint 5 487: 

14 2(H>-207 

1‘our-culor tonji'Cture 6 254-255 
Four-diinensional coiitinunin 
12 557 559 

Four-footed buircTlIy 7 464 
Fourchitc 7 389-390 
Foiirdrinicr machine 
I 4 289; 9 540 
I Fourier, J. 3 384 
I Founvr-licsuKd stMies 2 180 
I Fourier- Bessel tiansforiii 2 180 
I Fourici heat rquaiiun 3 384. 

I 4 128 

hniiioi icgendie senes 12 195 
Fourier scries and iniegials 
5 487-490*: 12 193 
periodic motion 10 IS 
waveform, nonsinusoidal 
14 435-436 

Foui ier-Stieli ji* (ransfonu 
5 489 

Fourier traasforra 7 165. 403; 
11 167 

Fournier, G. 8 154 


Foumterechinus 4 359 
Fourth-degree bum 2 373 
Fourth dimension 5 490 
Fouta Jallon Mountains 1 109 
Fovea t»ntra!is 5 162-171; 

14 336 

I Foveal vision 14 336 
Fowl leukosis 7 482 
Fowl plague 8 383; 14 S28a 
Fowl tick 7 298 
Fowl typhoid 13 179 
Fowler. R. 10 153 
Fowler, W. A. 4 553 
Fowler Norliciin foiraiila 5 255 
Fowler plot 10 153 
Fowleritc 11 554 
Fox. C. 5.2113 
Fox. D. L. 4 362 
Fox, F. E. 12 514 
Fox. II. M. 10 464 
Fox Island 1 523 
Fox 5 490 
Fox mad^ot 8 680 
Fox squirrel 13 31 
Foxglove 2 185; 4 191 
Fraction 1 238. 240 
Fractional crystallisation 3 601 
in magm.'itir differentia- 
tion 10 51-52 
silicate phase ciiiiilibria 
12 314 

Fraclional distillation 4 249; 

11 119 

Fractional (\V<*yI lorin) 
formula 7 165 
Fractionating column 5 491- 
492 

see uiso I>i:»tillation 
Fractionation processes 
3 518-519; 12 185 
Fratturc: briiticncss 2 341 
cast iron 2 .540 
metal 8 267-269 
Fr.ictuTe (lock) see Failure 
(rock) 

Fiusiine cUMV.igc schist 12 62 
1 -t.uluiing pKKess (oil and 
K.IS wells) 9 290 
Fradirin 1 476 
Fraeiikel, (i. IS 403 
Fragnria rhiloensts IS 171 
Frngaria elatiar 12 229 
Fregaria virginiam 13 171 
Fragillaria 8 106 
Fragipan 12 439 
Fr.igmentation (reproduction) 
II 448 

Fragmentation bomb 1 536 
Fragmentation process 8 484* 
486 

I Frambesia 14 597-598 
I Frame of reterence 5 492-493 
I accelerated (noniuertial) 

frames 5 492 

j astronomical frames 5 493 

I Galilean frames 4 498 


Frame of refooice-ran,, 
Galilean traiaiomiallon, 
6 IS 

inertial frames 5 402 
Invariance 13 362 
Loientzian 12 55? 
Newtonian frames 5 492 
relative motion li 426^21 
relativistic eiccm>- 
I dynamics U 428 
relativity II 433-434 
rmating frames 5 492 
space-time 12 556-559 
Francis hydraulic turbine 
10 591 

Francium 4 .504. 545; 5 49.1 
Franck. J. 5 493; 8 55.5 
Franck'Condon prmdple 
5 493-494*; 8 554-5.55: 18 157 
I'rancke coupling 3 526 
Franc»lm 9 587 
FrancolUc 1 489 
Franconian age 2 425-427 
Frank, F. C. 3 .586 
Frank. 1. 2 653 
Frankcl. S. 5 287 
Frankland. E. G 391 
Franklin, n(‘ii|.iniin 4 tj.1, tti!: 
Franklin. E. G 1 40. 14 2i) 
Franklin Mountains 9 158 
Franklin's gull 6 206 
Fratiklinielia ftssca 9 603 
Franklmtella irtttfi 13 015, i)2i< 
Frankliiiift* .5 494*: 1^612 
spinel group 12 617 
Fran(|uil 6 595 
Frametia 3 190 
hransrria chamiwoiiiy 4 y*! 
Franz Josef Land (anliqicLigo' 
1 523 

Fraser Plateau 9 1.57 
Frary metal 2 95 
Frasrh. H. 13 255 
Frasch proress 13 ^5 
Fraser 6r 5 277 
Fraser River 9 162 
Frasiiian Stage 4 87 
Fratercula arctica II 91 
Fratereula comiculato II 91 
Fraunholcr. J. 1 615 
Fraunhofer corona 14 618-619 
Fraunhofer diffriution 4 13> 
139 

Fraunhofer lines 6 9. 13 267 
Fraxmiu 3 188; 10 380 
Fraxinus amencana 1 576 
Fraxinus exceluor 1 576 
Fraxinus nigra 1 576 
Fraxinus omus I 576 
Fraxinus pennsylvaniia I 576 
Frazer Plateau 9 159 
Fredericetta suUana 10 201: 

13 75 

FrederiedUdae If 201 
Fredholm, I. 10 40 
Free-cutting braw 3 470 
Free diving 12 89, 370-871 



* 499-501 

yj^^ectron theory of metals 
19 553 

aliov structures 1 26S-264 
( 3 P„(jurtivity theory 5 500 
dfiiMi' o* ® 499-500 
e^fc^tl^c mass 5 499 
electncal conductivity of 
metals 5 500-501 
eletirmut specific heat 
5 500 

^ilMiUOii principle 5 197 
I-cmn energy 5 499 

thciriial conductivity 

5 3B9-390 

wave vector 5 499-501 
rreccoeig) 5 494-4%*: 

11 553 

eU*c>n>inotivc force (cells) 
4 499 


]>jriul molal quantities 
5 199 

ihrrimxlvnamics (rhemi- 
cal) 19 575 
IriY itulutlpy 5 494 
[ifrf.iIl5 4‘J6*. n 435 
I’cvMll lorrr (nceaiiogiapliy) 
R 145 

‘ict lidil i.icotisiul 1 3'Hh 

7 )%• 

!• I h‘ l(i uuMii 1 


(t*-,- (phtNifs) 

It; 9 119 

lu, Mil! iiTfin itidc) in 

It pK'ssiiie 

13 hi'* 

in i.tkes 13 530 
III th< (Ktiiii 19 09.5 
of cartli 13 538 
lee piston rngiuc 14 ^52 
I'tr r.uliral 5 490-'iy« 
aniio\id.nii 1 479-480 

III )iioU)^\ 1 1 216 

utalvsis addition poly* 
iiieii/.ilnin 10 179-iKO 
claiii leaciioii, chemical 
3 0, 7 110 

rombuslUm 3 306-307 
(U'toctinii and estimation 
5 497-498 

E9R. spectroscopy deter- 
mination 4 514 515 
l»«jphenylcihane fi 495 
li'dioxyl 14 987 
inhibitor (chemical^ 

7 no-ni 

CM’cliaiiisms 5 498 
mR inic reaction iticdian- 
isin 9 400 

;il.oto<hcmistry 10 137- 
Ji.S 

production 5 497 

crystal deCccls 
3 581 

f'tcboard 12 269, 274 
tied 12 255 


Fmdom, degree of (mechan- 
io> set Degree of freedom 
(mcdianics) 

Freedom, d^rees of 5 55 
Freeman, G. L. 8 607 
Freeman. M. 11 80 
Freeways 14 19 
Freeze drying 4 288 
Freeze-evaporatiun prorc-Mi: 
■aline water reclamation 
12 13 

Freezing drizzle 10 574 
Freezing point 8 216; 8 557 
Fic^/ing rain 10 574 
Fref^ata mflgni/irftif 5 536 
Fn.7;attdac 5 536 
Frci lest 12 972 
Freilieigite 13 529 
Freight car II 327 
Freighter see Ship, merchant 
Ireja barley 5 189 
Fictutac 7 156-472 
Frencli. C. S. 10 185, 18H. 190 
Ficiich, T. M. 12 501 
Ficncli alpine goat 6 227 
Irench combing wool 
14 54H-549 
French curve 7 216 
j Frcmdi bom 8 566 
French vinegar pincers M 325 
Fniichfng: lohacro 13 5G3 
Ftcmkl-llimiSHik, E. 10 85 
Fiend c-ipialiotiH 6 151 
Frenkel ilefcn 1 5H.9. 12 180 
Frenuliitn (I.cpidoptera) 

7 459-473 

Fieiiuliim liugmie 4 165 
Fien/(4, J, 8 254 
1 1 eon 2 151!, .5 501*: 6 .550: 

II 415 

Frequency (wave inuiion) 

5 501 

.ingular I 4(K) 
audio 1 664 f)65 
electrical incasurcmcnlH 
5 503-511 
fundHinentai 5 .761 
harmonic motion 6 941 
infrasonu (Mihsonicy 
12 506 

sundards of 4 459*469; 

5 504; 8 157 

Fretpicnry changtT: induction 
generator 1 284 
Frequdicy control, automatic 
1 6755 

Fiequcncy converts: hexodc 
6 436 

motor generator set 8 617 
radio receiver 1 1 258 
Frequency counter 5 591 503*. 
508 

frequency measurement 
5 508 509 

scaling circuit 12 49 
as tachometer 13 384-385 
Frequency curve 2 225 


Frequency distonioii 4 256 
Frequency-diversity reception 
13 423 

Frequency divider S 503; 12 49 
Frcquency-division multi- 
plexing 1 352; 14 60 
Frequency (unction (statistics) 
18 67 

Frequency measurement 
5 503-511 
audio frequencies 
5 505-509 

Cainpbeirs bridge 5 508 
cathode-ra> osciiloscoties 
5 508; 9 431 

direct-comparison methods 
5 508 

frequency counter 5 501- 
503. 508 

harmonics 6 339-340 
Lissajous figures 5 508; 

7 542 

minowave tre<iuenrles 
5 509-511 

primaiy slaiubird 5 504 
radio itcqiirndes 5 509 
secondary standard 5 504 
spt-cirum analvvcr 12 593 
siaiidauh of time and 
frcijuaicy 5 504 
standing ivaie deietlor 
13 36 

station WWV 5 .504 
tiansfer OHiUator mcilUKls 
5 510 

by wavelength measure- 
ment 5 510: 14 439 
VVidi Ctc(|uency bridge 
.5 50R 

Frequency meter 5 505-511 
audio 5 505-509 
beat- note detector 5 .5% 
deOcdioii 5 505 
'liaff-coinparisoti methods 
5 508 

elcctmdyiiauimueier 5 506 
helerudync riidcrs 5 .510 
moving-coil 5 506 
moving-iron .5 .506-507 
mutual induaance 5 5% 
radiometer b 505 
riTfl 5 505 
lesonant 5 505 

Frequency modulation 5 511- 
514*: 8 527 
angle 1 405 
Armstrong ciicuit 
10 1U4-105 

bandwidth requirements 
2 93 

detectors 5 513-520 
• FM radio 5 520-521; 11 242 
microwaves 8 414 
modulators 5 513-515 
noise advantage 5 512 
noise-bandwidth relation 
5 512 


Fraudlaiilsm 159 

Frequency modulation--cont. 
side-frequencies 5 511 
spectrum 5 511 
zee lUio Phase modulation 
Frequency-modulation 
broadcasting II 250 
Frequency-modulation detector 
5 515-520 

discriminator 4 285; 5 516 
ratio detector 3 517-519 
Frequoicy-modulation radio 

5 520-521 

broadcasting 5 531; 

11 247-251 
receivers 11 258 
! transmitter 11 263. 265 
Frequency modulator 5 514- 
515 

Frequency inultipUcr 5 515 
Frequency imlvgon 2 225 
F'requcncy icsponse: amplifier 
I 917-946. 66.7; 14 3.76 
RC-eoupled amplifier 
14 356-357 

Faxiucncy-shift tranniiNsion 
II 242; 13 423 
F'rc()Uenry standard 4 459- 
460; 5 504*; 8 157 
Frcciucncy table (statistics) 
Fiequcncy thcoiy of hearing 

6 9.7fn 9515 

Fievh-water biocyclc 3 326 
Fresh water crab 4 93. 34 
Fiesh-watci drum 12 249 
Fresh-water eiXMysiem 4 404; 

5 521-531* 
biota 5 526-529 
dicmisiry 5 529-532 
lenitic ecosvstem 5 522- 
592 

lenitic habitat 5 521 
limnology 7 519 
lotic ecusysictii .7 532-534 
lotic habitat 5 521 
Fresh-water habitat 5 521 
Fresh-water mussel 5 100 
Fresh-water iiearls 9 606 
Fresh-waier shrimp 12 307 
Frcsh-watcT supply (at sea) 

3 182 

Fresnel. A. J. 4 132; 6 521-522; 

7 504; 9 363 

Fresnel 4 132-133, 137-139* 
Fresnel hiprUin 7 185-186 
Fresnel cjoctScieni 7 187-188 
Fiesnel diffraction 8 3R1 
see oho Diffraction 
Fresnel double mirror 7 185 
Fresnel reflection law 11 391 
Fresnel rhomb 10 451-452 
Fresnd zono 4 137-138 
Freud. Sigmund 1 112. 328, 552; 

4 583; S 549; 6 600; 8 802; 

9 553; 10 32; 11 74, 80 

Freudenstetn, F. 8 196 
Freudianism 3 584-535 
amnesia 1 328 



154 


Fmin^ndi boflMnn 


Frmdlanlam^cont 
premise* 5 594 
psychoanalysis 5 595 
tl^ty 5 5M 

FrcuDdlich Uotherm I 59. 80 
Friction 9 595-596 

bearing, aniifriction 2 11^ 
bnfce 2 917-918 
dutch 9 224 
Coulomb (dry) 5 595 
drive 11 619620 
dectri&cacioD by 4 599 
fluid (viscous) 5 596 
layer see Boundary layer 
. lubricant 7 602 
rigid-body dynamics II 57l> 
skin see Skin friction 
viscosity 14 952-334 
Friction sawing 12 42 
Friedel. J. 1 269 
Friedel-Crafti reaction 5 525. 
596; 19 254 
acetophenone I 96 
add anhydride I 44 
add halide 1 44 -45 
acylation 5 536 
alkylation 5 536 
coiidctisjliun ic.iciion 

3 376 

ketone 7 939 
quinone 11 194 
Friedtknder’s bacillus see 
Klebsiella pneumoniae 
FriedUnder method 11 192 
Friedllinder pneumonia 7 619 
Friedman, H. 13 272 
Friedman test 3 192-^2 
Friedmann, G. A. 3 509 
Friedmann luiivenc 3 509-510 
Friedreidt'i ataxia 9 69 
Friedrich, W. 5 592; 14 567 
Frieteia hatti 18 485 
Fries rearrangement: ketone 
7 339 

Fries' rule 1 54B 
Frigate 12 265-266 
Frigate bird 5 5S6-S37 
Frigidortxxrptnr 12 180 
Frigorie 19 666 
Frigorigraph 12 161 
Frigorimeter 12 181 
Frigoi Is* Mare 8 593 
Fringe (optics) 5 537 
diffraction fringes 

4 132139 

Interference fringes 

7 184-189 

interferometry 7 190-194 
Fri^ worm 10 451 
FringiUidae 3 554; 5 273; 

7 316c; 12 562 
Fringing reef 5 537 
Frink. 0.7 411 
Frit S 597*; 8 285 
Frit china 10 546 
Frit porcelain 10 546 
Fritmaria 7 406 


FriUBary 2 981 
Pri/zlc fowl 10 416 
Fmbcnlom. G. 7 412 
Prochiidi's syndrome 10 ^2 
Friig 5 537-538; 14 136 
Prt^ve disease (soybean) 

12 534 

Froghopper 6 471; IS 7 
Frc^mouih 2 448 
Frome* Lake 1 672 
Fromm. £. II 74* 80 
Frond 1 510; 5 261; 12 343 
Front (mctcorolt^) 5 598- 
540*: 8 326-929 
air mass 1 146; 8 926-329 
barucHnic field 2 102 
frontal waves 5 536 
frontogenesis 5 539; 

8 329-991 
polar front 5 599 
wind field 14 494 
Front-end loader 3 416 
Front Range 9 156 
Frontal analysis 3 98; 6 47 
Ftont.'il bone 12 373 
Frontal lobe 9 57 
Frontal oigan 3 566; II 558 
Frontal .storms 13 162 
Frontt^cnesis 5 599-540: 

8 329-991 
Frontonia 11 55 
Froome, K. D. 7 502 
Froriep's ganglluii 9 63 
Frost 5 540 
dew 4 90 

growing M.'ason 6 285 
Frost action 5 540-541 
cirque 3 144 
pcrmalnnt 10 2Z 
soil michanics 12 455 
Frost gravimeter 13 516 
Frost point 4 90 
Frost protet'tion 14 457 
Frothing agcois: flotation 5 314 
Froude. William 12 278; 14 2-3 
Froude's law of comparison 
12 280 

Fronde number 5 541*; 

12 279-280 

dynamic similarity 4 312 
model theory 8 526 
ship propulsion 12 279-280 
Frti/en precipitation 6 317 
Frudil. R. 6 255 
D-Ffuctopyranose see Fractosc 
FructoM; 2 451. 459; 5 541 
dextran 4 91 
dicuty laibohydraies 
2 159 

glucose 6 217 
gum 6 297 
moiuwacchariile 6 576 
plant metabolism 10 352 
plant translocation 
(organic solutes) 10 380 
si^r 19 297 
beta-D-Fructose 2 456 


I D Fructose see FructoK 
I Fructose diphosphate 10 971 
Fructose- 1, 0-diphosphate 2 16 
.38. 55. 459; 5 23; 8 562: 

10 970 

D Frurtosc-l*6-dipho8phatc 
Fructose-1 ,6-diphosphate 
Fructose-I-phosphate 10 952 
Fnictosc-6-phosphate 2 16. 98 
459; 6 219; 8 582; 10 370 
D-Frnctme-fi-phmphatc see 
Fructose-6-pho8phate 
beta-D-Fnicroside 2 4.56 
Fruit (botany) 5 .541-544 
abscission 5 545 
anatomy 5 .542-545 
endocarp 5 545 
exocarp 5 .544 
mcsocarp 5 544-545 
pericar|) 5 543-544 
plant oigam 10 968-309 
vascular system 5 .545 
Fruit (fassil) see Fos.sii seeds 
and fruits 

Fruit (tree) I .5 545-.546 
apple 1 499-494 
apricot 1 494-495 
avocado I 696 
banana 2 90 
cherry 3 55 
citrus .5 545-546 
date 4 17 
fig 5 25? 

grapefniit 6 2.52-2.53 
kimiquat 7 374 
lemon 7 450 
lime 7 .514 , 
mandarin 4 86 
nectarine 9 27-28 
olive 9 317 
orange 9 370-371 
peach 9 601-602 
fiear 9 605-606 
plum 10 419-420 
subtropical fruits 5 546 
tangerine 13 989 
temperate-zone fruits 5 545 
tropical fndts 5 546 
Fruit (tree) diseases 
5 546-548 
cherry 3 55 
citnis 5 546-547 
temperate-zone fruits 5 546 
FtuU anatomy 5 .542-545 
Fruit bat 2 109 
Fruit hud 2 361 
Fruit-eating bat 8 63 
Fruit fly see l>rosophila 
melanogaster 
Fruit growing (small) 

5 548-549 
blackberry 2 254 
blueberry 2 271 
cranberry 3 535 
currant 8 625-626 
gooseberry 6 297 
meloii 8 214 


Fruit growing 

pineapple Ig jjj 
I rult prodacu: canning s 
dehydration 5 408 
iTceilng 5 408 
glacrcd 5 400 

jaiiu,JdHei.andpnM„o 

S 408 

juice, 8 408-409 
puree, 5 409 
I'riiit wall S 543 
Fruiting body: Myxobjctcralo 
« 686 

Friutrated reOectlon 7 l82-i8S 
Frustration 5 549 
aggrenion I 112 
Freudian concept 5 549 
fnatratlon-ex Unction 

concept 6 549 
Intermittent reloforcenjoK 

5 549 

Frustum 3 395; II 107 
FS smoke 12 82 
FSH see FoUide-stlmiilating 
hormone 
Fuadin 12 64 
Fuailcs 10 89 
Fuchsia 9 408 

Fuchsin altlchvdc test I 230 
Fuckel, L. 5 562 
Fuenidan gum 6 297 
liuoM* 3 

I. Fucose (giini) 2 1.51 6 2^7 
Fn(o\.uiihin 2 .528 
f(inix.iiitliol 10 186 

6 2<)7; 8 106. 107 
Fuel 5 .549-550 

additives 1 178 
aircraft see Aircraft fuel 
boron 2 304 
chemical 3 29 
coke 3 272 
cotnhtution 3 306 
cost 10 558 
diesel see Diesel fuel 
distillate see Distillate fuH 
flame 5 299 
furnace 5 575 
gas turbine 6 66 
gasoline 6 68-71 
liquefied petroleum gas 

7 540 

metal -base see Mcul-h*w 

fuel 

methane 8 399 
nuclear see Nuclear furi» 
octane number 9 27.1 
propellant 11 6*10 
solar energy 12 468 
Furi-air mixture: aircraft 
engine 1 178 
furnace 6 575 
internal combustion engt®* 

2 477 

Fud cell 5 S50-S.52 

high-temperature 5 552 
Fud cladding 11 954 



Cud consumption, ipedfic lee 
Srtofic fuel consumption 
Fud * W2'553 

foal gaiific'Atlon 3 837 
(»king (pctfrfeum refin- 
ing) 3 272 

jHtrolcum products 10 72 
Fud '•upplcmcnts 

r, '01 r.r. 

(ucl ® 355-556; 

7 »C<1 

F«d oiJ 5 556-557*; 10 72 


(jiitillcd 5 557 
\ ucl pump 5 557 
fuel leproccssing see Nudcar 


furls 

fuel sV'tein 5 557-556 
f,i(!Hti> 'I 50. 558*. 13 575 
fugitive dye < 297 
Fi^iiive emulsifiers: paint 
9 493 

F**gur state 6 600 
Fuldum (Roiifera) If 6S4 
1 iilgoioidi’a 6 470 
/iij' o 14 487 

Fiilgwr ffliiVa 14 487 
t'utidi ivnerirana 3 462 
lull wjte antenna 1 451 
full h.im; rectifier 11 584 
hill ftaic Millugc doubler 
M KiO 3»»7 

I util ring t(UK‘''8 3 470 
luliii'-. (Mith •! 162: 5 55H 550* 


Functional diagram 12 61-62 
Functional group: organic 
analysis 9 399 

Functional group isomerism 
7 278 

Functions: complex variable 
S 338-339 

i«al variable II 372 
Fundamental frequency 
9 561*: 8 525 
Fimdamentai mode oC 
vibration 5 561 
Fundamental particle see 
Elementary particle 
Fundic gland 4 160 
.Fundufus 3 102; 7 345; 11 478 
Fu/ididu> majaUi 3 G49 
Fumifdur rimj/tr 8 574 
Fundus 4 159 

Fungi 5 561 562*; 7 494; 8 348. 
356 

amphotcridn B 1 341 
antibiotic pioducers 
1 4G6-4G7 
AstXHuywics 1 574 
Basidiomycetn 2 107 
cittic :uid Icrtiienlalion 
3 146 

Dematiaceac 4 52 
Di!t(X’U4iCCiie 4 234 
crituiiiogeiioiis 7 122< 
Erysiphalcs 5 66 
nuaiMitic 2 10 


I iiiMMi 10 637 
Ii.!i!iiii..lr 5 5Vt 
detonator 4 84 
fulminate of iiietcury 8 228 
lul'iiuiK .Hid 5 550 
fiilioii, Kobeit 8 119 
fulvous tiei' duck 4 290 
l .5 559 560 

.intilmtiic 5 5.->')-560 
aiiiuniciobial activils 5 559 
liHiiuila 5 559 
tlivi.t|H:ut>c use .5 559 
*‘»\ltity 5 559 
liiHiai.ise 5 23 

r>nnaii( :icul 1 316, 589: 2 31. 
t:. fi6. 475: 5 23, 500 
Krehs cyde 7 570 
nitrogen exertMion 9 113 
iniiiarin 11 615 
luuiarole 14 351 

geologic thcrmometiy 
6 J27 

Punuryl acetoacetic add 8 258 
Funijiil i 5 Hci,lic add S « 
^'Fuiiiar\lan;loacetic atid 

ns 

FumiB.iiif S 560 

TOil uetiliniiion 12 464 
Fati,iri„ 5 06 

Funa.ia Ivvgromftricn 5 561 
5 501*: 8 635 

f“iiciion (calcute) 2 401-402 
Function gcnetaiion, analog 
I 376-SSS 


Kuiiiyuut 5 105 
F.urotialcs 5 123 
Liibbardla fu]ihu\oi 
10 343 

insect pathogens 7 122r 
122d 

1 eptostioiii.u.iie.ie 7 176 
Moiiiliaccae 8 56*' 
iiiushnKmi 8 660 
M>riaiigiales 8 t)82 
pathogen 9 593 
Phycomyccles 10 198 
rust (iniciobiology) 11 654 
soil microbiology 12 459 
soil mictiMiigauistiis 
12 461-462 

Sphaerioidaccac 12 604 
Sphaeropsidales 12 606 
S})orohoIomya‘tales 13 10 
StiltKllaccai: 13 MO 
Tuberculariatcac 14 128 
Uretlinalot 14 217 
wood-attacking 14 557-538 
yeast 14 599 
Zythiaceae 14 GSt) 

Fungi Imficrfccti 5 561. 562- 
563*; 7 I22d. 495, 8 678; 

14 528 

Cryptocotxales 3 578 
Melancoiiiales 8 212 
Moniliales 8 570 
Myceila Sterilia 8 676 
mycology, medical 8 678 
Sphaeropsidales 12 606 


fUMfhim mytpn wim t. vwIMnd u m \9B 


Fungi Imperfecti-eont. 
spore group dassification 
5 5G2 

I Ftmgifl S 255. 474 
Fungia actiniformis pofauensts 
12 77 

Fungus sTMfarM 12 77 
Fungicidal test 2 197 
Fungicide see Fungistat and 
fungicide 

Fungld corals 12 11 
Fiinglida 12 78 
Fungistat and fungicide 
1 123. 475; 5 563 '164 
agricultural fungiddes 
5 563-564 

application methods 5 564 
chcniollicrapcuLuits 5 563 
clienu>l1iciapy in man 
5 563 

cheny 3 55 
fiiinigatit 5 560 
inorganic fiingiiides 5 563 
organic fungicide 5 563 
plant disease amtrol 
10 315 

ramie 1 1 335 
seed ircatniciits and soil 
treatments 5 564 
soil Mcrilizaiion 12 464 
Fungivoridae 4 212 
Fuiigi/onc see Amphotericin B 
Fungus ant 6 581 
Fungus ganli’ns 7 287 
Fungus gnat 4 212 
Fungus r(x>t rot I 4!)5 
Fungus weevil 3 278 
Ftinieulina quadrangutaris 

9 622 

Fiiiiiriiliis 5 332; 12 144 
Funkenstcin, D. H. 4 585 
Fiiim, R. 4 486 
Fur processing see l.eathcr 
ind fur processing 
Fur seal 12 122 
Furacin 5 565 

see also Nltrofuraronc 
Fiirad.mtiii see NitiofMr.inioin 
Ftiul 5 565 
2-Fiiialde[ivde 5 565 
rtiramarnne 1 466 
V u.iK 2 455. 5 501-565*: 9 107 
Fut'i/aii I 703 
Fiiiarolidone I 404-468 
Furbearer 14 490 
Furea 7 459-473 
Furdlia larva 5 108 
Fuicula 3 289-290: 12 358 
Furfural 1231:6 565-566*: 

10 113 

Fill turaldeliydc S 565 
Turlong 8 188 
Furnace* gas 5 570: 6 5K 
glass 6 2(W-207 
heating 2 629-630; 3 316- 
317 

oiMO-hearth 13 95 


Furnace— ctml. 
solar 12 470 

see also Electric fumaoe: 

Oil furnace 

Furnace (pimurizcd blast) 

5 566 

Furnace (steam generatii^f) 

5 566-573 

oil and gas 5 570: 9 303 
pulverized coal 5 568 
s^am temperature contrd 
IS S3 

stoker 5 568; IS 147 
superiicater 18 302 
Furnace brazing 2 522 
Furnace amstniction 5 573-577 
chimney 3 61-62 
gaa .5 570; 6 58 
kiln 7 345-347 
see also Elearlc furnace; 
Furnace (steam generat- 
ing); Oil furnace 
I'uniace process: carbon black 
2 465 

Furnariidae 9 589 
Fill ole 5 565 

F uroxone see Furazolidone 

Furrow of His 9 44 

Fill unde 1 466-467: 2 2, 477; 

IS 38 

Fury Strait 9 160 
Fusain 3 228. 232-233 
Fatatia 1 234; S 265; 10 317 
Fusanal head blight 14 482 
Fumiium: dover diteascs 3 222 
oKtmui diseases 3 254 
com diseases 3 483 
in ci>tton siioilagc 13 542 
diseiises of oinamental 
lu’rlis 9 4085 
flax diseases 5 298 
Irish |K>tato diseases 10 584 
millet 8 440 
peanut diseases 9 603 
ramie diseases 11 335 
in soil 12 461 
sorghum diseases 12 508 
strawberry discasi's IS 171- 
172 

^'uliercularlm^cae 14 128 
Ftemrium bulbtgeftum 1 341 
Fusarium conglutinans 14 128 
Fwarium Uni 14 128 
Fnsariiim oxysporum 9 827; 

14 128 

Fusarium oxysporum (. 

ronglutinans 2 SHS 
Fusarium oxysporum f. cubetw 
1 I: 2 90 

Fusarium oxysporum t niveum 

8 215 

Fusarium oxysporum L pisi 

9 GOO 

Fusarium oxysporum f. 

Iracfietp/iflum 8 529: 12 535 
Fusarium oxysporum t 
vaHnfecium 8 518 



1S« 


FuMirfum oxytperum Rnf 


Fuwrium oxysporum tini 5 296 
Ftuarium rosmm 14 481 
FufOfittm soUni 7 S28: 8 214; 
12 S48; 18 29 

Fusarium soUmi f. pui 9 600 
Fusarium vasinfectum 14 128 
FmCr dectric 8 323: 4 423: 

5 B77-679* 

Fuse, explmive 4 84: 3 579* 
see also Fu/e 
Fused-ciec I toiler ballory 
19 589 

Fused flame-spray tiiecal 
outing 8 283-284 
Fused junction diode 7 316<1 


Fuiiol-junction tninsisu>r 7 318 
Fused-salt electrolysis 

4 466, 496 

Fuscd-salt phase equilibria 

5 579-586 
Fused silica 6 206 
Fuselage 5 586-591 
Fusible aUoy 1 259 
Fusiform badlli 14 324 
Fusimotoncuioni 10 528 
Fushiite 3 232 

FuHxtKi (melting) 1 593; 8 215: 

12 485 i 

Fusion, nuclear 5 591-593: 

13 589-590 

critical temperatures 3 393 | 


Fusion, nuclear<-conl. 
cross sections 5 392 
fusitm reactor 5 59i'595 
hydrogen bomb 6 348 
nuclear power 5 591-595: 

9 193-194 

plasma physio 10 385 
proton-proton chain 1 1 47 
reaction rales 5 593 
thcnnonuclcar reaction 
13 389-590 

Fusion bomb see Atomic bomb 
Fusion casting 2 649 
Fusion (mint 8 215 
Fusion rcaciot 5 591-595*: 

10 232-235 


I Fusobacterium 2 45 
I tusobacteHum /unfarme 2 71 
M J24 

Fusulina 5 431 
Fulsulinidae 5 595 
Fiue: base-detonating (BDl 
1 540 

impact 1 530. 540 
point-detonating (vn) 

1 540 

point-initiating lia«. 

detonating (PlBD) 1 5 ® 
proximity 1 556, 540 
time 1 556, 540 
see aUo Fuse 
Fyn (FOnen) 5 116 



1 Gravity 
G-aclin 8 642 

g factor* electron apin 4 517 
quantum electtodynimia 
11 150 

solution 12 480 
spertroaoopic splitting fac- 
torOSO? 

^ jilnautr 12 539 
Cabbio 6 1-2*; 7 16; 8 346; 
|1M6, II 590 

edi^ite modification 4 384 
CabriH's syntheses I 44, 306 
Guru* 3 569 
Gjibdac 6 2 

Oadiloimcs 3 254; 6 2*; 9 442 
8 680 

(tjiiulin, J. 6 2; 14 606 

8 296. 29&i; 11 342 
4 545; 6 2 

electron configuration 
4 504 

i-xtracfive metallurgy 8 277 
lunt/ation potential 4 504 
]ui.imagnrtism 9 549 
(»,idDliniiiin acetate 4 525 
^c:4u^f{|//a^f(lr3 255 
Giiiifii rmurocephaltts 9 254 
dto fuorhutt 3 254; 6 2 
R 351 

(•ijlhya te/rdgeno62 
'•.ilftopxail catfish 3 649 
G^stann, \ . A. 12 540 
blocks 6 3 

f'jjpj prosure 10 580-582 
'■'aRes 6 5-5 

comparator 3 328-330 
gage blocks 6 8 
indicating gage 6 5 
plug gage 6 4 
Kceiving gage 6 5 
ring gages 6 4 
KTCw-thKad gage 6 4 
snap gage 6 4 

taper pipe thread gage 6 4 
tooling deviret IS 970 
<^ag(e. A. P. Ig lai 
'iaidukov. N. IS 67 
<'>a>lthal.Alp«of5U7 
Gam 6 5 

iraniiilor 14 $7 

Cam control, automatic I 6764- 
Kiif; IS 471 
®»Wner. Lake 1 672 
Cal rina 14 328a 
'^aUctan S 609 


Galactic dide 1 807; 6 11-12* 
Galactic clusten IS 49-50 
GalacUc coordinates 1 607*; 
6IM2* 

Galactic corona 3 502; 11 245 
Galactic disk radiation 11 245 
Galactic equator I 607; 6 11-12 
GalacUc halo 3 502: 11 245 
Galactic latitude 1 607 
Galactic longitude 1 607 
Galactic nebula see Galaxy* ex- 
I temal 

Galactic nova 13 303 
Galactic radiaUon 11 209 
Galactin 11 477 
Galacto-WaldenaK 8 262 
Galactokinase 6 106 
Galactotnannan 8 92 
4-0-beta'D-Galactopyran(»yl' 
D-giucose see Lactose 7 382 
Galactose 2 454; 6 5*. 106, 223 
gum 6 297 

monosaccharide 8 578 
uridine dlphcuphogiuGOie 
(UDPC) 14 219 
D-Galactose: niannan 8 92 
see also Galactom 
aipha-D-Galactose-l-phospham 
65 

Galactose- 1 -phosphate-uridyl 
transferase 6 106 
Galactme phosphotransferase 
8 262 

Galactosemia 8 262 
galactose 6 5 
gene action 6 106 
human genetics 6 51 1 
mental deficiency 8 226 
metabolic disorders 8 258 
beta-Calactosidaae 2 461 
Galactosyl-glyoerfd lipid 6 223 
Galacturonan 9 609 
Galacturooic acid 8 621 
derivatives 2 19 

D-Calacturonic acid 2 451-452; 

6 297; 9 609 
Galago 10589 
Galasuinnoheptose 8 578 
Galapagos Islands 9 263; 12 530 
Galapagos penguin 12 607 
Galathea 1 491 
Galatheathuria 4 40 
Galatheidea 4 31 
Galaxea /aiciettiaWs 12 77 
Galaxy, the 8 10-12 
Galaxy, extemat 6 5<9 

AodiiMBeda Nebula 1 899 


Galaxy, external-eonl. 
oosmogony 3 505-506 
cosmology 8 509-510 
dlipUcal 0 6-9 
expanding universe 0 9 
spiral 6 6-9 
GalbuHdac 10213 
Gale,F..F 2 51 
Galena 4 587; 6 12-13; 8 277; 

19 255 

lead, isotopic compositiot' 
7 428-429 
lead ore 7 425 
Galcoidea 12 157 
Galeopithecus 4 67 
Galeritidae 6 463 
Caleropygidae 9 214 
Galilean frame of reference 

5 493 

dock paradox 3 206-207 
space-Ume 12 557 
Galilean satellites 7 324 
Galilean telescope 7 452: 

19 448* 

: Galilean transformation 5 ^2; 

6 IS*; 11 434 

Galileo (Galilei) 2 579; 7 324. 
8 194; 9 362; 11 427; 12 74, 
IS 448, 687 

Galileo’s law of inatia 9 91 
Gaitum 10 490 
Gall (ink) 7 112 
Call. F.J.1489 
G«ll midge 4 212 
G»U mite 14 115 
Gall wasp 6 574 
Gallatin Range 9 157 
Gallbladder S 651: 4 153; 5 204; 
6 13-17*; 7 551 
absence 0 18-14 
and livo' 7 561 
microscopic structure 0 15 
I microvillus 0 15 

I Gallbladder, comparative phys 
iologyOlS 

Gallbladder, embryology 0 IS- 
IS 

Gallbladder disorders 0 17-18 
cholecystitis 0 17 
I gallstones 0 17, 20 

€alle,J. 6.940 
Gofferfa melhneUa 7 468, 472 
Galley 14 171 
GaUU<20 

GiUiCBCld2475;«IO*; II 890 
991; 14527 


GalUfbrmes 1 694; 6 IS* 
grouse 0285 
guinea hen 6291-292 
paru'idge 9 588 
peacock 9 602 
pheasant 10 109-110 
prairie chidren 10 569-504 
ptarmigan 11 85 
quail 11 196 
turkey 14 lOS 
CalUnago galiinago 9 9 
GaUinula chloropus 0 18 
GallinuleO 16-]9*.2B6; Tl 326 
Goil(orwna2£70; 1165 
GaUioNfff/a ferruginea 2 28, 570 
GallipoU Peninsula 5 116 
Gallium 4 545; 6 19-^ 
electron configuration 
4504 

extractive metaHuigy 0 277 
ioniiatlon pomntial 4 504 
occurrenoe and extractien 
019-20 

organomeullic compounds 
9 403 

properUes 0 20 
uses 6 19 

Gallocyanine 4 304 
Gallon 8 188 

Imperial 8 188 
U.S. 1 188 
Gallounnin 18 991 
Gallstones 6 IS, 17, 20* 

GoUtu domestieus 9 452; 11 52? 
Gallus gallus 3 56; 0 18 
Galois, £.6 283; 11826 
Galois group: group thewy 
6 283 

Galois theory of equations 5 47 
Gallon, Sir Frands 5 97; 0 506 
Galumnidae 12 90 
Galvanic cell 4 498 
Galvanic cmrrosion 8 488-489: 
4279 

Galvanic currenU 4 424 
Galvanic skin reflex 11 998 
Galvanizing • 21; 8 279-280; 
14612 

GalvanomagneUc effects 0 21 
Galvanometer 0 21*24 
bamsUc0 28 
coulomb sensitivity 0 23 
damping 6 22 
D'Anonval galvanometer 
621 

driving torque 0 22 


13$ Oamblr cofichin tonn/n 


Galvsmometer-^cont. 
iodicaiing m«anf 6 23 
J2ght*beam galvanometer 
6 21 

medianicail oscillation 6 22 
mirror 6 23 

moving-magnet fixed-coil 
623 

portable 6 23 
restoring force 6 22 
sensitivity 5 21 
transient response 6 21 
Gambit catechin tannin 13 391 
Gambttsia 4 386; 7 345 
Gambusia af finis 6 299 
Game animals 14 490 
Came theory 6 24-30 

see also IJnear program 
roing; Operations re* 
Karcii 

Gametangia 3 107 
Gamrrangiuiii 3 401 
Gamete IS 373 

Gametogencsis 4 567. 6 31-32* 
Ganiciophore 2 381; K 631 
Gametophyte 3 96. 8 631. 

I4I<K) 

Gamma (geoniagneliMn) 6 146 
Gamma-acid 9 3 
Gamma cell 9 532 
Gamma Gruds 3 569 
Gamma cletectois 6 34 3.5 
Gamma function 6 32-33 
Bessel functions 2 179 
beta function 6 33 
<»mbinatioi» and iiriinii 
taiioiia 3 305 
differential equation 
4127 

integration 7 171 
psi fuuttioii 6 32 33 
Gainm.i globulin 1 4(iK. 

6 33-34- 
aiitibodics 6 33 
antibody-smiigen complex 
633 

anitlxKly res|Hmsc 6 33-34 
antibody sf>ccificiiy 6 34 
ciassiftcdtion 6 33 
deficiency 1 110 
in german measles 6 1 75 
giobulin6 215 
immunity aspect 7 34 
lactation 7 377 378 
in measles 8 1R8 
mechanism of antibody 
synthesis 6 34 
mumps S 632 
structure 6 54 

Gamma radiation see Gamma 
rays 

Gamma ray (oiuuers 6 34-35 
Gamma rays 6 34-35; 9 197 
absorption by snow 10 576 
capture gamma rays 
9201 


Gamma rays-^cont. 

contrasted with x-rays 

9 197 

crystal counters S 580 
detection of nuclear explo- 
sions 9 183-184 
energy measurement 6 35 
gamma detectors 6 34-33 
geo])hysical prospecting 

10 58; 11 23-24 
interaction with matter 

6 34 

low-level counting 7 594- 

59.7 

mineral pros|)ccting 11 23- 
24 

Mii-ssbauer eifed 8 MM)- 
6(K}6 

nuelcai radiation (luology) 
9 1*17198 

iiiicleat siMiCiia 9 2025 
pail production (electron- 
position) 9 495 
rudialion (7lology 11 222 
ladiation dainagt* finaiii 
mate materials) 11 223- 
225 

ladiation sliteldiiig 11 238- 
210 

radl«>active fallout II 266 
2G8 

radioactivity II 2H(i 289 
lesoUjiia* .ibstMphoii X MM) 
sterili/.i(ioii 1.3 135 
suivey 10 58; 11 23-24 
well lugging 14 471 472 
Gainnu-sulliit 1.3 250 
(•.inimuiid.ie 6 36 
(iainniaridea 1 339, 2 4 17. 6 35 
37*. ,586 
li.ihi(s 6 37 

internal stiiiriuics 6 36 
moipiiology 6 36 
lepiodiKlion 6 37 
sysicmaliis 6 37 
Gumruarus 3 .563 
GAnimantt rbn>reuxi 6 37 
Ganimarr/s iasttattis 12 307 
GaincMlcine 10 507 
Cdmo{>etaly 5 327 
Gamuw, G. 4 552 .5.53: 5 592: 

11 282; 12162 
Gamowcuivc fusion 5 .592 
Gamow-'l'cltei selection lules 
12162 

Gampsonycbidae I 396 
Gampxonvchus 1.4 367 
Gampson\'t filer /imbriVitifs I 3*16 
Gang saw 13 152 
Gangcs-Brahmapuiiu Rivet 
1580 

Ganglion 6 37-38* 
facial 9 47 

glossopharyngeal 9 47 
nervous system 9 47, 49, 51. 
63 


( Gangiion-ctm/. 

statoaooustic 9 47 
trigeminal 9 47 
vagus 9 47 

Ganglioneuroma 1 73 74 
Ganglionic cell 1 74 
Ganglioside 6 223-224 
Gangrene 6 37-38 
<lry 4 23 
moist 4 23-24 
thermolherapy 13 596 
Gangrene, gas 4 23; 6 38* 
antitoxin 1 487; 2 217 
Gangueft441;9 376. 38K 
Gang\hnema pulrhrum 13 6 
Ganister: refractory 1 1 400 
Gannet 6 .38.19 
Gnnodei ma 3 254. 265 
Ganoid fish 6 39 
Ganoid saile (/oologv) 12 48 
Cans, K 12 53 
Gantry cianeG462 
Ciaiiit chan 6 18 .19. 10 61-1 
(•anti >iep Itoims plan 14 379 
CainiiiHlc? 324, 12 32 
Gai 6 10-. 12 175 
Gaiamond. Claude 14 171 
Gatattd rifle 1 537 
('•<mla, Gakeof .5 115 
(•.irden flea liop|K*r C 405 
(.aideit ul the (.(mU. (xilor.ulo 
0 156 

Gaideniiig 14 2H6 
(•aidiiiol 13 538 
Gardnei, island of 9 481 
(Itirj^uphia wlani 6 405, 400 
(■urgrjpfori tUiae $ 405 
(•argoylism 8 226 
Gaiigiie 3 186 192 
(;ailU 6 39'; 9 326; 1261.1 
(iailic oil 5 71 
Garner. W. W. 10 175 
Gaiiin 1 400; 6 V) 10 

.ibi.isive I 10 I 

tcriiiiiagiU'lH g.iiiuis 
5 21H 

frnites 5 219 220 
gem 6 98 

giaiidite sciu*s 6 39 
index inmeial 7 56 
]>viahpilc sene') 6 30 
(.arnienie 6 10 
(•aiotiiie Rivet 5 12t 
(iarpike 12 48 
C'.arrud, A. F 6 498, 507 
(iairy uals 5 183 
Garrya elhptua 12 1 15 
(Uitei .snake 6 10*; 12 .189 
Gas 6 40-43 

absorption bv 1 1 4 
Avogadro’s law I G97 
boiling |)ointa 1 105 
Rolt/manii statistics 2 278- 
281 

cohesion 3 268 
compressibility 5 340 


' Gai-fon/. 

cormpemding states, pf,v 
cii>leof642.43 
critical constant 3 55o 
crude oil fraction lo Co 
diffusion in 4 142 146- 
7 294 

electrical conduction in 
4 449-452 

electron diffraciiim m 
^ 507-509 
energy of 1 13 
equations of state 6 4) 42 
flow measurement 5 315. 
321 

fluid-flow 5 321-326*. 338 
340* 

fluid statics 5 338 
fugacily 5 5.58 
heat capacity 6 363 
heat conduction in 3 3gr 
384 

iiiei t see Inert gases 
iii.sulaiiiig pro|H‘i(i€s of 

7 162-163 

inlei planetary 7 222 
iiilcisiellar 7 221 
kinetic lliwuy 7 350 155 
liquefaction of 7 .515 5t0 
lumineMehce in 7 6! I 6I2 
moist iire-nmtent inethiiils 

8 531 .515 

molar volume 8 .516 517 
nonc'tjiiilibiiuni theoiv 
11 64 65 

notiidral, (heois of 13 63 
61 

perfect 5 123 
propagation of sound >n 
12513 514 
pro{K*iiies 5 340 
leal 2 12ti. .5 321. 14 <2K/- 
statieiing hv 12 52 
thermal conductivity 1 181- 
389 

thermal expansion 1.1 51" 
550 

Van der Waals equation 
14 268 

velocity of sound in (table 
12 513 

volc.inic 14 353 
Gas, fuel see Fuel gas 
Gas, mine, black damp 8 402 
contaminants, kinds of 
8 492 

delecting devices 8 502 
diseases and health 8 .503 
explosions 8 500-501 
methane 8 492 
Gas, natural see Natural gas 
Gas, viscosity of 7 354-35.5: 

14 332 

Gas absorption operations 6 1^ 
45 

humidification 6 515 
stripping IS 185-186 



(knlnpMki ISV 
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..Iwotplio'' operationi 


-r'lflf 


also Distillation; Dry- 


ing 

GjiAa^MttdT&etvthmtvy 

II IW> 

(.js jDJlvsis 6 45-47 
(.a( r*I' pclrolnim rescrvoii 
lOT'i 

f.j( rhiomalogtaphy 3 9.1-94; 

B i: 

l«t»(lirniiMry 2 2(K) 
tleiaiing and measuring 
roni{N>nents 6 4H 
srpaiatioti (chemical ami 
phvsiral) 12 186 
(,j% onii|*i‘*-‘ss<>i 15 306-507 
(,js icmtli'n'Ulc well 9 2B3 
j,j< (oti'.i.iiit 6 4*1*; 13 549 
(„>'-«KtU'd iraciot 9 195 
(.,iN»{«unt<‘i 7 595 

ca|M(ilor 2 44G 
(.ix «lis<hj»gc \fe Elc'clncal 
i.itidiutioii ID gases 
(.isilixthaige iamp see I'npor 

laH'r 7 1006 

(.j\ disd.aigc tube Wf Cas tiifw 
<.>'(liin<ng (tnelhml) 2 297 
(•H'>bnittii(s6 19 5H 
.inmstiL 6 51 

iMddMiamirs 1 R8-K9 
(•milnistini! ssave6.56 
iciMsctsation <‘({it.ilions 
I. .0 

loiitinuiiv eqiiaiiini 6 50 
(otiiiol volume 6 49 
Daiitkohler nitnil>cr 6 57 
4'ijl).iiu Htnv 6 5‘1 51 
■luiirnMoiilcss patanietcrs 
0 51 

• tin gv equation 6 51 
«'4{iiatmn of state 6 .51 
) tming e(|ii:ilion 6 54 
latino flow 6. 54 
ttdiv of fluids .5 321 -326 
ll«m with friction 6.54 
Bolt ixiramoieis 6 50 
nuul-flow |iiiiiciples 5 333- 
14(1 

dnid Mow pioperticB 5 345 
(iiodainental reiuliotis 
6 49-51 

iiicompii'ssiblc Hei noulli 
•‘qiiaUon 6 51 
•'•'•lUnipK How 7 271 
Mach wave 6 55 
•noinnuum equation 
6 50-51 

Miofietl gaws 15 293-294 
i^aylcigh equations 6 53 
Hayleigh Dow $53 
K'algas effects 6 57 
Hope 6 49 
'hock wave $ 55 


Gas dynamics-^nt. 

BUgnation temperature 
I $ 52-53 

Buperaerodynamics IS 29S- 
294 

total pressure 6 53 
variable area flow' 6 56 
wave phenomena 6 .55 
Gas electrode 4 472 
Gas evolution 12 1R5 
Gas explosion 5 153 
Gas field and gas well 6 58 
<«as field and oil devciopmetu 
9 279-282 

Gas flow iee Flow of fluids 
Gas flow measurement tec Flow 
measurement 
(>ds hit iiace 5 570, 6 5R 
Gas kmematiis 6 58 
(ias kiia'tics6 58 
Gas laws: Boyle’s law 2 313 
Chiulej.' law 3 11 
Dalton’s law 4 3 
thermodyiinmir ]>riiiciplcs 
13 567 

Gas lift (peiiuleuiii engineer 
mg) 9 285 


Gas liquid chr<iinatography 


i 6 47-18 

I Gas-ii(|i<id cquitibrunii 5 55 56 
, Gas liibiitatnl btating 2 122 
! (>.is iii.uhiiieii (irofcss fuel gas 

I Mipplcmouts 5 .555 

Gas mantle 2 655 

iiicaiulescenie 7 50 
thoiiiim 13 610 
WcKbath mantle 12 588 
I C:as mask 3 16, 6 58 60* 

I (.jii mechaiiKs 6 60 
! C>as nietei' 13 1 
i Gas oil' coking H 272 
I nude oil li action 10 (Hi 

I }>c(roli'um pKxlutls 10 72 

fuel oil $ .557 

Gas Oil st'paralion 10 58 59 
(•as phototube 10 192 195 
Gas prcssuie srr Piessure 
(iaMcliigciaior 7 537*, 11 117 
i Gas- solid chioinatogtaphs 6 47 
Gas solid filler 5 271 
('.as stnliili/ed arc 8 282 
Gas thfi moiiietci (low lem|iera 
title) 7 600 

Gas theiinomctiv (lowirmrK'i- 
atuie) 7 .598 599 
Gas tube $60-63 

cold-cathode 3 274-275*: 

6 60-61 

excitation .5 136-117 
grid glow tube 6 61 
hot cathode $ 61-62 
ignition 7 20-22 
mcicury-vapor rectifier 
8 235-238 
noise 6 62 
oscillations $ 62 
phanotron $61 


Gm tubc-eont. 

^tigon 6 61 
surges 6 62 
switching IS 359 
thyTutron 13 6I9'621 
Tungar 661 
volt-ampere cliaiacicri\lici 


I Gup6 (peninsula) 1 145 
\ Gaspergou 12 249 
Gussner, G. H 18)5 
Gasteromycetes S 469 
Gejierophffus4 218: 11 511 
Goiteropliiitti haemorrhoiiUUii 
8 680 


6 60 ! 
voltage regulator 14 367- ! 

368 

Cas-tulie boiler 5 282 

Gas-lube noise gcnciator 1 382; 

9130* 

Gai tmbiiie 6 63-68*, 14 1 IH 
aiiciatt6 67; 14 148 
j ash erosion 6 67 

I .mtoinotive 14 152 154 

• Bray ton cycle 2 320-321 

I combined steam and gas 

j ]>lanis 6 68 

comiuistioti chambeis 6 65 
roinpressoi s 6 (> > 
uioling $ 6b 
( ydc'S 6 63 b4 
j dm In* fail 4 292 

I eledrii generation 668 

! fuels 6 66 


Gastfrophilw inertnis S 680 
Gnsterop/iifus tiKesh’nalfs 6 6; 

8 680 

GasKrophilm nasatis 4 216; 

8 680 

Gailetop/ifius pecorum 8 680 
Gaslcrostcidae IS 140 
I Gastcnwtcifnrtncs $ 71*: 9 442 
! sea hors* 12 92 

I stickleback IS 140 

ClasleroHens atulealus 12 39$: 
13 140 

Gastciostome 4 148-150 
Gusteiu}ititdiic6 574 
GasloiniUiidae4 104 
Gaslialia 12 49, 35.5 
(•nstric gland * 160 
juicc 9 628 

Gasiiir mill 3 565: 4 26; 5 102. 
200 206 


I gas |>ipelinc tiansmissioii 

i 6(i7 

' govei iioi 6 239 

heal cuhaiigiTs 6 66 
' mai»neh(i7 

peifoiinatKectiletia 10 'i9l 
! idilroad 14 152 

j rain effect 6 6.5 

I si(x*l industrs 6 67 

I iiubine u'hi'cls 6 66 

I ICC also riiibinc ptopnl 

■ SIOli 

i ('.as Wai (game theoiy) 6 29 
' Gas w.nfare see Ghemical w.U- 
I fate 

j Gas welding 14 168 
I (. ‘ well tec Oil and gas wells 
(t s V r.iv tulM' 14 587 :i88 
; Gaseous cMti.sion meihiKl 8 557 
> Gaseous nebula .see Nebula. 
! gaseous 

■ Gasket 6 68 

I Gniornm 13 .167 
I (iatotaTi.\ kreitii I 596 
j G..- M.ne 6 ItH 71*. 9 279, 10 72 
1 additives 6 7(1 71 

j aniiknixk agt'iils I 474 175 

aviation gasoline 6 69-70 
binning velocity 2 375 
coking 3 272 
cracking 1 532-535 
ciiide oil fiaclioii 10 66 
ethylene dibroinidc 2 343 
heal of combustion 8 290 
isomeriration 7 281-282 
motor gasoline $ 69 
octane number 9 273 
oxidation stability 6 70 
tetraethyllead 13 529 
Gasoline fractions 10 55 


Gasiiic imuiii 4 IGO 
Gastric pit 4 160 
Cdsliic ultci 12 501: 14 179 
Gasinti 4 167, 593: 5 mi 
G.is(niis6 73: 13 149 
i Gavitodcimis 3 256 
G(»(rodc\ 10 412 
Gastioenteritls 7 95 
\ aiiile infectious 14 327 

I epidemic viral 14 327 

' Gastroenteriiis, paratyphoid see 
I Paratyphoid gastroenteritis 
I Gasliointestinal tra't671-72 
laduitioti injiiiy (biology) 

' 11227 

Gasirninleslinat Ir.tct disorders 
3 28H: 6 72 74* 
ap|)endicilis6 79 
cardiospasm 6 7.1 
colitis 6 73 
gastrins 6 73 

peptic ulcer 1 256; 6 72-75; 
9628 

regional enteritis 6 73 
Gastrulith 3 566; 6 74* 
Gasirninv/otUidac 3 649 
Gastrophilidae 4 212; 8 680 
GastrcqKMla 6 74-75*; 8 559, 560 
abalonc 12 3 
Aspidohranchia 1 59 
borer 2 294 
conch 3 361 
ecology $ 75 

economic importance 6 74- 
75 

fossils 6 75-77 
limpet 7 519 

Neogasiropoda 0 34-35 ' 
Opisthobranchia $ 74; 

8 559; 9 345 
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G«ftropoda<-^ofi^ 
ojrtter drill 9 477 
Pectinibranchia 9 609 
periwinkle 10 21 
Prosobranchia € 74; 8 559; 
11 18-29 

Pulmonata 6 74; 8 559; II 
OS 

Gastropoda foinils 6 75 77 
Caatnocoiw 9 348 
Gastrotheca 12 10 
Gastrotiicha 1 573: 6 77-780*; 

9 29 

GucruU S 255-261. 4 577; 

6 I74 I 75: 7 229 
Gastrulaiioii 2 257: 6 78-79* 
emboiy 6 79 
embryology 4 568 
epibuly 6 79 
germ layers 6 174-175 
process 6 78 79 
Gates and Roller diagram 
12 950 

Gate circuit 6 80 

colnddeno: amplifier 
3 269-270 

auubinationnl ciicuit 
18 344 345 

swiuhing gale 6 HO. IS .143 
transmission gate 6 HO 
Cate valve 14 260 
Gates. M. 8 598 
Gates gyratory crusher S 5.57 
Gatling mechanism 1 534 
Gattcrman-Koch synthesis 
1291 

(iallennan reaction 4 106, 9 106 
Gauctie conformation 3 307 
Caurher’s discaw 8 261 
Gauge invariance (theoretical 
physics) IS 362 
GauUn). 1.. 4 454 
Gauss, K. F. 2 582, 653; 4 2.56. 

6 146, 152, 155; 8 64; 9 225. 

10 631: 12611 
Gauss 6 80*. 146 
Gau.M-Coda//i equations 6 152 
Gauss' divergence Ihcutt’iii see 

Gauss* theorem 
Gauss' error law 10 632 
Gauss' forward- interpolation 
formula 7 218 

Gauss' hypergfometric cqun- 
Uon4]27 

Gauss' mean value theorem 

7 401 

Gauss Seidel method 9 227 
Caiiss* theorem 2 414; 6 80-Hl*, 
268; 7 171 

Gauss' transformation foimula 
integral transform 7 165 
Gaussian curvature 6 152. 161 
Gauttian distribution see Not- 
mal distribution 
Gaussian Image point 9 365-366 
GauttlannoiieSIU 


[ Gaussian optics 3 91; 9 364-3W 
Gaussian lystcm of unitt 4 4M- 
461 

Gavia 7 583 
Gallia immer 6 81 
Gavial 3 551 -553 
Oavialidac 3 552 
GavittUs gangetk us 3 552 
Caviidac 6 81; 7 583 
Gaviiformes 1 694; 6 81: 7 5H3 
Gay-l.usaac, J. L. 2 299; 3 11; 

5 215; 13 ,567 
(;ay-l-u^c tower 13 261 
Gay-I.imar's law see Charles' 
law 

Gayelia 12 6,5 
Carelle I 568 
Garin, G L. IS 641 
GCA see Ground-controlled 
approach system (GC^A) 
Gdynia, Gulf of 5 114 | 

Gear 6 81 86 
backlash 6 82 
bevel 6 84 
crossed helical 6 83 
function 1 379 
helical 6 8.1 
hypoid 6 85 
noi'ic coniiui 9 124-125 
noncirnilar 6 8.1 
rack and pinion 6 83 
spiral Ircvel 6 85 
splines 13 9 
spur 6 83 

surface durability 6 89 
UTth 6 81 82 
tooth siiength 6 89 
worm 6 86 
/ciol bevel 6 85 
Gear cutting 6 87-88*. 8 6 
broaching 6 88 
generating 6 67 
grinding 6 88 
hubbing 6 87 
milling 6 88 
shaping 6 87 
shaving 6 88 
Geai drive 6 88 

hai inotiic siK-ed t hanger 
6 34,1.144 

Gear loading 6 88 89 
Gear train 6 89-91 
cpicyciicCQl 
iriciion II 619 
noise control 9 124-125 
ordinary 6 90 
planetary 10 272-274 
reverted 6 90 

in servomechanisms 12 1K12 
train value 6 90 
Gecarcinidac 4 34 
Gecarcinus ki/erti/is4 33 
Gecko 6 91; 7 474: IS 22 
Gedinnian .Stage 4 87 
Gedritc I 336 
Gee9l5.20 
Gcgciucbein 14 619 


‘ Gehlenite8214 
Gchman Torsion Apparatus 
11638 

Geiger, H. 1 268; 3 3.55; II 282 
Geiger-Briggs rule 1 268 
Geiger counter 6 91-99; 16 161 
Geiger- Muller counter 1 590; 

3 497: 6 91-93; 7 252 
Geigcr-Nuttall rule II 282 
Geiger tube 6 35 
Geiger's rule (alpha rays) I 268 
Geigy 444 6 423 
Geisslcr, H. 12 588 
Geiwier tube 12 588-589 
Gekkonidae6 9I; 1323-24 
Gel 6 93 

in biological systems 2 610 
coagulation 3 228 
pectin 9 608-609 
GeUilocoridae 6 401 
Gelatin 5 376; 6 93-94* 

amino add, composition 
6 94 

characteristics 6 94 
coacervation 3 227 
glue 6 219 

manufacturing pr»ci*ss 6 93 
uses 6 94 

Gelatin lUpiefaciion bacteria 
28 

Gelatin transfer process (photo- 
oipying) 10 145 
Gelatini/ation 13 51 
Gelding 6 488-492 
GvU'chiidae 7 464 
Griidfum 6 297; U .554 
Griis 6 581 

CcII-Maim. M. 5 587; 8 247 
Gell-Mann- Nishijima scheme 
13 363 

Celling agent 7 605 
Gem 6 95-09 

adulatcscencc 6 96 
agate I 111 

amber I 299-SflO*; 6 98 
amethyst 1 302*; 6 99 
asteriiim 6 96; 1 1656 
beauty 695 
beryl 2 170*; 6 98 
brilliancy 6 95 
brilhant-ctit t.ia‘ts 6 102 
chaloyancy 6 96 
cbrysoberyl 3 116*; 6 98 
cleavages 169.695 
coral 3 474; 6 98 
corundum 3 494-495* 
diamond 4 97-100*; 6 98 
synthetic 4 lOI 
dichroism 6 96 
dispersion 6 95 
durability 695 
emerald 4 581, 582 
synthetic 6 101 
icldspar5206-2H*;69fl 
fra«ure 6 95 
garnet 6 39-40*, 98 


Gem-oonr. 

gem materials 698 
hardness 6 95 
hematite 6 98 
identification 6 97-98, i(|[. 
jaded 98; 7 301* 
lapis lazuli 6 99; 7 42S* 
malachite 6 99 
occurrence 6 96 
onyx 9 330 
opal 6 99: 9 332* 
pearl 6 99; 9 606-607* 
peridot 6 99; 9 817 
play of color 6 96 
pleoclirolsm 6 96 
precious stones 6 96 
t}uarU699: 11 182* 
refractive indices 6 95, 97 
ruby 6 98; II 649 
synthetic 6 101 
rutile (synthetic) 6 10! 
sapphire 6 98; 1226* 
synthetic 6 100-101 

selective absorption 6 91 
semiprecious stones 6 96 
sperific gravity 6 98 
spinel 6 99; 12617-618 
spodumenc 6 99; 13 9 10 
syntlielic gem inaliTizK 
6 97. ID0-I02 
topar 6 99, IS 676-677 
tourmaline 6 99. 13 65.' 
693* 

liichroismC 96 
Uirqtiois 6 99; 14 I6'1 
zircon 699; 14615* 

Gem, manufactured 6 *i0 101 
diamond 4 101 
dyeing 6 100 
emerald 6 101 
flame fusion process b lO-”' 
101 

heat treatment 6 100 
identification of synibctw 
crystals 6 101 
imitation gems 6 101 
radiation 6 100 
ruby 6 101 
rutile 6 101 
sapphire 6 100-101 

synelictic gems 6 100 
treated gems 6 99-100 
verncuil process 6 100 101 
Gem cutting 6 101-103 
cabochon cut 6 103 
coramcrdal eutlingd 102 
cutting styles 6103 
facet grinding 6 102 
hfdibyist cutting 6 102 
poliriilng 6 102 
rough gem material 6 103 
step-cut facett 6 103 
Gem mounting 6 103-104 
metals used 6 103 
popular alloys 6 108 
seat 6 103*104 
setting 6 103 
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bright sundard 8 449 
Sn.S4)24l3;6104* 

Ocmi»t 1 *2 540 
4 12 540 

0<miMocyic9 68 

0cinni<* J * 4f»0 

OcmiH »*"*•' * ^ 

10 513:11 449; IS 10 

GrtiK'log' 0 104 

^.,.iiivl'.H,k 1 443 

(,emsio|»e697 

or-JHm/iwfl IS 104 

(.riu 2 20. 4 262:3155:0 104', 

ir* 

i;it4c 1 250 
lutlt'!!**! 2 21 

ilnmnoMimc theory oC he 
icditv S 114 
f’ciif’ .tction 6 104 
H.nth \3cinbcrg formula 

O-itH 

iiiiiidf Itsni 0 223 
nint.itiou S 070 

lilfirtiropi^m 10 110 

injuiy (biology) 

II 225 

4 s (Iciriiniiutioii 12 228 

i ‘IK .Minni 6 101-1 13 

III ilnc'lopiiieni I) in-113 
'^1 nr anil t'ti\ iiunmcnt 


Generator, electrlc^ont. 
armature 1 544 
copper loM 8 472 
core loss S 479-480 
direct-current 4 223-225 
dynamometer test 4 314 
induced ullage 6 1 IS 
motor-generator set 8 617 
paralleled prime movers 
6 242 

protection 4 434 
synchronizing 4 434 
theory 6 113 
turbc^nerauirs 6 114 
voltage regulation 14 361 
362 

windings 14 504-506 
Generator, electrostatic set 
Klectrostatic gciK^rator 
Generator, thermoelectric 
13 584 

Generator, Van de Graaff see 
Van dr Graaff generator 
Genetic code 4 579 
Genetic drift 6 505 
Genctir maps II 376-377 
Genetic recombinaticm 1 459 
Genetics 4 262: 6 115* 
bacteria 2 20-22 
baeterial liansduction 
14 I8-I8n 

basis for vertiali/aliun 


6110 

dosage 6 107 

^t-nc iiucrauioii 6 108-110 
i" lies as iinils of action 
b 105 

iM'iweeii alleles 

h 107 lOK 
Ii'ili.il gene 7 478 
{-li(noiv|>ic ericcts of gene 
iimt.il ion 6 105 ' 

)>nniar\ gene action 6 105 
|*seiuloaUeles 11 61-62 
M'S deteriiiinatioii 12 228 
x‘x-iiitbienred iiihciiiame 
I2 2S2 

'-inr-ionscrsion II 379 
lx Ml- flow (human) 6 505 
fuijuciKicx 10 511-512 
l'ri»*iii sil>hono^ttmarum 
10 377 

I’l'Mcr/d Catalogue of Trigono- 
•••(ini Stellar rnrallaxes 
•»5r, 

I cfiral dementia 1 494 

Ml paiesiviee Paresis, gen- 
ii. il 

*'‘"^raliT«I coordinates S 415; 

® 385* 

‘’'rai.liml force, 7 38S-58'* 
'''■'"'■■"‘v iiuclcua S SSI. S5S 
^fneraior (canonical tiansibr. 
maimn) 2 437-489 
‘“Wratm.clectrice 113-114 
Klernating-curKnt I 282- 

284 


14 SOS 

hiorhemlcal tee Biochem- 
icul genetics 
blood groii|Mi 2 266-268 
breeding (animal) 2 327 
bimiing (plant) 2 327 
cell division 2602 
chrommome 3 106 
chromosome aberration 
3 113 

colchicine 3 273 
cultuie, tissue 3 619 
cytoplasmic inheritantx 

3 G59-G61 

deoxyribonucleic acid 

4 66-665 
eugenics 5 97 
evolution oi^anic 5 130 
experiment 5 143 
expressivity, gene 5 155 
gene 6 104 

hetercMis 6 430 
instinctive behavior 7 146 
mciosis 8 2Q9-21 1 
mcndelisni 8 222-224 
molecular biophysics 8 544 
mutagenic agent 2 20 
phenoropies 10 110 
pleiotropism 10 416 
polyploidy 19 488-490 
recombination, genetic 

11 375-380 

sex determination 12 227 
sex-influenced inheritance 

12 2S8 


Genetics-*-eont. 

lex-Unked inheritance 
12233 

spectaiion 12 567 
transformation, bacterial 
14 21-22 
virus in 14 330 
Genetics, bacterial see Bacterial 
genetin 

Genetics, human see Human 
Spnetics 

Genetio. populatitm see Popu- 
lation genetics 
Cenetron 6 550 
Gonetron HL 6 329 
Geneva (leman) Lake 5 115 
Genic balance concept 12 229 
Geniculate bodv 9 58 
Geniculate ganglion 9 69 
Genie missile 1 536 
Geniotiyidac 6 598 
Genital ridge II 462-463 
Genitnurinaty infeclions 4 54 
Genitourinary system 14 234 
Genome 3 107 
Genotype 1 256, 6 104-1 IS 
Genotypic selective values 
10 509-510 

Genova, Gulf of 5 1 14 
Gentian violet 1 463 

lagodohiaua 12 146 
Griitianaceac 6 1 15 
Geiitianales 4 1080; 6 115; 

10 346 
ash I 576 
lauwolfia II 347 
.Strophanthtis IS 195 
btryc linos IS 207 
Crentiobiosc 2 452 
Gcnuina 6 586 
Genus 2 10, 13 404 

formation of 2 10-11 
Gi.ibotanital siirveysO MB 
Giocentric latitude 6 122 
Gixiccntrir parallax 9 545 
Geochehne 3 22 
Geochemical cvcie atmosphere 
1630 

bioipherr 2 243-244 
lithosphere 7 551 -552 
Gc^- 'omical evolution' Kartli'x 
atmosphere I 630-631 
hydrosphere 6 567 568 
lithosphere 7 550-551 
origin of Karth 4 330, 340 
Geochemical exploration 6 170 
Geochemical processes 6 565-568 
Geochemical prospecting 6 115- 
118 

analytical techniques 6 118 
biogeodieinical sun’cys 
6117-118 

dispersion aureoles 6 116 
dispenion fans 6 117 
diipenion pattnn 6 115 
dispersion trains S 1 17 


Geodiemical prospecting 
—font. 

Held program 6 118 
geobotanical surveys S IIB 
geochemical anomalies 
6U5-116 

indicator plant species 
6118 

leakage halos 6 1 16 
metallogenettc provinces 
6116 

migration and mobility 
6110 

mineral pnMpecting 11 24 
normal xbundanot (back- 
ground) 6 1 15 
primary dispersion 
I^UernsO 116 
residual dispenion halos 
6 117 

saline dispersion halos 
6117 

vrondary dispersion 
patterns 6 1 16-1 17 
sediment surveys 6 117 
sril surveys 6 117 . 
survey techniques 6 117 
traa* elements in plants 
6 117-118 

vegetation surveys 6 117* 
118 

vestigial disjiersion halos 
6117 

water surveys 6 117 
Geochemical well logging 
14 472 

Geochemistry 3 503: 4 346; 

6 118119* 

of atmosphere 1 629-631 
of biosphere 2 239-244 
cosmic-ray-prodttted 
nuclides II 2f^-27l 
earth, age of 4 330-331 
element abundances 4 546- 
549 

element distribution 4 549- 

552 

geochemical prospecting 
6115-US 

geologic thermometry, iso- 
topic €130 135 
geologic thermometry. 

nonisotopic 6 126-130 
high-pressute phenomena 
6 441-446 

of hydrmiphere 6 565-568 , 
of lead isotopes 7 427 -431 
of lithosphere 7 546-553 
nwteorite 8 309-316 
of ore deposits 9 383-388 
palcoccology, ^x)chemical 
aspects 9 516-518 
radiocarbon dating 11 291 • 
297 

rock, age determination 
11591-364 
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Geochemliitry-^ont. 

of filicate lyitems 12 312- 
317 

of lulfide systcmt IS 246- 
251 

tektite IS 420-421 
terrestrial nuclear reactiom 
IS 521-522 

set also Cosmochcmistry; 
Paleobiochemistry 
Geochronologv 6 119, 171 
Gcochronomeiry 6 1 19 
G§e€oceyx S 612 
OeocQityx valifornianm 11 5H9 
GeoCorisac 6 408-410 
Geocoiiniogony 6171 
Geode 6 119*; 12134 
Geodesics 6 152 

geodesic motion, law of 
11 436-437 
relativity 11437 
Rtemanniaa apace 2 406 
GcodC3y6n9-124*. 170 
arc-mcasuring method 
6 120121 

asitogcodctic points 5 121 
astionomic piohietn 6 120 
Rexsel elli|>soid 6 120 
Claikcclli|iS(Ji(] 6 120 
coordinate systems 6 122 
curvatiia’ of cai lh*s surfasi 
6 122 

dyuainical cllipticily 6 123 
earth's dimensions 6 120 
cai til's moments of incitia ! 
6 122-123 

gcoceiitiic la til ode 6 122 
geuiieiic prohirm fi 120 
giH^taphir Lititiide 6 122 
geographic location 6 122 
Hayford ellipMikl 6 120 
Iiitcrnalioiial ellipsoid 
6120 

Kiassowski clli|)soid 6 120 
I riplace points 6 121 
|>ole v.iri,ilioii and a/imulh 
obM'n’ations 6 125 
leduced laliliideO 122 
refereno; ellipsoid 6 120 
tides 6 123-121 
ttiatigiilalion 6 121-122 
variation ot latitude 6 123 
Geodetic coiitiol sursevs 13 326 
angle measiiicincnt 13 327 
azimuth 1 702 
horizontal control 13 326 
tiiangulatioii 13 326 
GeiNleiic giavimeteis 13 517 
Geodia 3 88 
GnKlimetcr 1 650 
Geoclectiidty see Irrrestrial 
electricity 
Geoflora 9 506-507 
Get^aphic Inlitiide 6 122 
Geographic pole 9 164; 12 531 I 
Geographic tpeciation 12 568 I 


Gd^raphical cycle 5 357 
Ger)graphy. animal 2 205-206 
Geography, mathematical 
6 124-120 

Antarctic Circle 1 437 
axial iiMlinatlon 6 125 
axial patallehsm 6 125 
earth-time relations 6 126 
ellipticity of earth's orbit 
6 125 

Imiar-teneslrial lelations 
6126 

pIutR* of tlie ecliptic 6 125 
revolution 6 124-125 
rotation 6 124-125 
seusons 6 125-126 
sideteal month 6 126 
synr>dic immth 6 126 
Geography, physical 6 126 
.fee also niogi*ography, 
Clitnatologs'. Camiincnt. 
Eartli resource pattenis: 
iamdfoi ms, Pak'ogeog- 
raphy; Plant geography 
Ctcohydrology 6 276 
Gcoid 4 324, 6 119; 13 518 519 
1 Geologic mapping 5 175-177; 

6 112 143; 1125 
C«eologir therntnmeiry, isotopii 
methods 6 130 135 
cx|)erimental piocediiic 
6 131 

first isotope tliermoineter 
6131 

|>aleote iii) m*i a l m es in the 
ocean 6 132 

IMeistoieiie climate 6 133 
piiiuiples 6 130 
(emfK'ialiiie m rock sys 
terns 6 1 32 1 34 
Cirologir thetiiiomeirv. mmiso 
topic inefliuds 6 126-130 
I)oiehole.s6 127 
irysiallogiaphy 6 129 
diHoiii{M)Silion tem{x*ra- 
tiiics of miiicials 6 127- 
128 

eneigv sotiires 4 602 
eutectic <iy>talli/,ilioii 
6 12H 

cxsolulioii iniiieial pairs 
6 128 

fossil a^tnblages 6 129 
fiimaiolesG 127 
hot spnngsd 127 
liydiotheiinal ex|)erimeius 
6 128 

index mineral 7 56 
Ia\a6127 

liquid inclusions 6 129 
melting points of minerals 
6 127 

mctamicli/ation 6 129 
mind 6 127 

properties dissipated by 
heating 6 129 
radiation rolors € 129 


Geolc^ic thermometry, 
nonisotopic methods—conf. 
silicate phase equilibria 

12 316 

solid solutions pairs 6 128 
sulfide phase equilibria 

13 250-251 

thermoluminescence 6 129 
transformation tempera- 
ture's of minerals 6 127 
wells 6 127 

Gcolf^ical oceanography see 
Marine geolci^ 

Geological thermometers 7 56 
Geological time scale 6 135- 
137M4I-142 

dcvclopiiient of quantita- 
tive KdleS 135 
new lime scale 6 136 
orogeiiiccvc*iils 6 135 
prinriples6 135 136 
Geologv 4 17, 346: 6 137 143* 
aiilicliiK* I 460 
daring methiKls 4 17 
diastrophiMn 4 102 103 
eai thquake 4 352-354 
eumoinic 6 1 40 
eiosiun C 139 1 10 
fossils 5 473 176*: 6 I II 142 
man 5 476 170 
gC'CHliioiionieliv 6 119 
gixfiogic Cfdumii 6 142 
liistoiic.iI6 140 112 
isotofx* dilution techniques 
7 293-204 

mass wastin^R I6fi-I67 
iniciopah-oinology g 3565- 
358 

mineialugy 6 137-139: 

H 403 467* 
mineo-aU 8 441-144 
oiogeiiy 9 400 -111 
paleiiboiany 9 4W-507 
coal 3 239 211 
seeds and fi tuts 5 479-480 
s|HMes an«l pollen 9 525 
527 

pahxiceology 9 512-516 
liakxigrogiaphy 9 518-520 
|).il<xig(‘ologv 9 520 
paleotitologv 6 141; 9 520 
522* 

nn< lopaleontoiogv 
8 356 35K 

palymilogy 9 525-527 
petiography 10 52 51 
petrology 6 137-139, 10 83- 
88 * 

stiuctuial IS 205 
physical 6 137 140 
ladiocarboii dating II 291- 
297 

loi-k It 589-591 
age determination 
11591-594 
igneous? 10-18 


Geology— rcmi. 

magnetism 11 594-597 
mechanics 11 597-599 
metamorphic 8 296a 3oi 

sedimentary I2 129.135 
scale of time 6 I 85-137* 
141 

sedimentation 6 140, 

12 135.I52* 
marine 8 132-147 
stratigraphy 6 HI, 13 m 
170 

nomenclature 13 t6H igi, 
use of aerial plKitoguptM 
182 

volcano IS 34B-351 
warping, earth entst 
14 585-38G 
weatitering proo'sses 
6 139-140; 7 551-552: 

14 458 460 

see also Earth; Engiiieenin' 
gcxilogy: (ieonioi pholoKs . 
Marine geology; Purn 
leiim geulogv. Stiuctui.il 
geology 

Geologv, eiiginei'ritig w F.ii(>< 
neering gco]«>gy 
Gi'ornagiietic di|H)1e 3 I08. 

1 1 5<Ki 597 
losniK rays .3 "iKi 
(peoniagnetir iiistiiiiiuMit«- 
(piHnnagiuiisni 
(kximagiu’lic pole 6 111 
(iconiagnetic leveisals p.do' 
tiiagtietism 1 1 596 
(Geomagnetic Slot m 1608. 

6 143*. I3 2H.5-287 
tosiiiic I.IVS 3 500 
eleciiojet 4 479 
icrording 14 281 
CeomagiM'tif vaii.ilions, tun 
sient 6 143 144 
Geom.ignetism6 141 150 
aeromngnetic suivesuiK 
1 93-91 

ac'ronomy 1 99 
Antarctic magm’tic 
patterns 1 -142 
centered dipole field 6 H* 
developments 6 150 
declinometer 4 36, 6 U9 
deep interior magnetic 
field 4 341 
dip angle 4 33B 
dip circle 6 149 
dip inductor 6 149 150 
dipole axis 6 148 
dynamo theory 4 341 
earth inductor 6 149-1-50 
earth inductor compass 
6 149-150 

etxentric dipole field 6 H** 
field intensity measure- 
ment 14 279-281 

flux gate magneiomcier 
6150 
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g^gntUsro-ffln*. 

ponugnelic axis 1 148 
fffomaf(nctic dcmenu 

6 MB 

measurc- 
inrnts 6 149-150 
imliiionietcr 6 149-150; 

7 55 

imtiiclic*” inclinometer 
6 !-|M-150 
intrn‘‘>ty patterns 6 H6- 
M8 


Geometry, differential 6 ISO- 
152 

fiber bundle 5 253-254 
surfaces 6 151-152 
Geometry, euclidean 6 152- 
155*: 11 S 

Geometry, noneuclidcan 6 155 
161 

Geometry, projective see Pro 
jective geometry 
Geometry, Ricmaniiian 6 161- 
164 


i8(K;linir lines 6 H4 
isTKlvnaniic lines 6 146 
}s()(;ttmclincs6 144 

lines 6 HB 

.s<i|H)i)C lines 6 148-149 
lu.iemiH declination 6 144- 
116 

iii.titnetir c(|uator 6 J44 
iiiai>ii4iu inclination 6 141 
ni.i)*nenc ineiidians 6 144 
116 

iiijgnelic |Kiies6 144 
iu.igitctic storms 6 143 
liiM'iietK MiiVft** b 149-150 
iii.isnriic stirwNS (aero 
uMgneiu) 1 tin 91 
iiiat>ni'toiiu’lei 4 36. 6 149; 

«(.;t Wl*. I4*.;H| 

Hi.i.ii geoiuaKiK’tic field 
li 144-145 

[iioion magnetomciei 6 150 
Kicni (onceplsG 150 
..•I* line 1)01 in- ins(iunieni> 
6 150 

M'uitai iitugtielic vniiation 
fi I IK- 1 19 
*]M« 12 5305 
’>|)lieiii.il li.iitnoinc 
aiiabsis 6 f4H 
(4iu'Siiial electricity 


Geomorphic cycle 6 164-165 
Geomorphology 6 126, 164-165* 
coastal 3 2125 244 
dc‘(K)sitiunal landforins 
6165 

erosional landfurms 6 165 
karst cycle concept 7 311 
inalmity stage 6 151 
old staged 164 
|)enrplain 6 164 
process 6 164 
stiucturc 6 164 
validity 6 164 
youth stni,T6 l(i1 
Geoiriyiilac 11 515 
(;eoirivi 5iirADiMiv 6 237 
C.eon 3 75 

G>oMewrr/ei 6 479, 11 550 
f'loophiloinoi plia .1 61 
GcHiphotie 12 1 19 

geophsMtal c\]»loi,iii(m 
6 lOH 

uell logging 14 172 
<ieopfi\sicnI expUualion 6 165 
170 

aeioniagiu'llc siirvcving 
I 93-91 

Autaictica 1 442 
cailogtaphic icchii<qtie 
6 156 


Geophysics 4 546; 6 I70-17S* 
acronomy 1 96-99 
atmosplicric electricity 
1 635-656 

atmospheric studies 6171 
atmospheric tides 13 639 
earth 4 524-330 
earth defotmatmns 4 357- 
33ft 

caith heal flow 4 331-331 
earth interior 4 338-341 
earth tides 4 346-351 
eaith vibrations 4 337-338 
gcocliionology 6 119. 171 
geocosmogoiiy 6 171 
geodesy 6 119 124, 170 
gi*oelectridty 6 171: 15 506 
511 

geomagnetism 6 144-150, 
171 

geophvHiial studies 6 171 
gcxiplivstcal techniques 
6 171 

gc'otlirimoinetry 6 126-135, 
170 

lndroIogy6556 557 
hydiosplieiu simlies 6 171 
inir.i and mteritisciplinnrv 
as|iccts 6 173 
meu'oiologv 8 323-339 
ntincial ))ros|K‘<(ing II 21 
o((anogupliy9 261 271 
oveihtpping fields 6 171 
planning ohseivations 
6 172 

phitologv 6 170 
loiket, meteorological 
8 320-321 

lockct asftoiiomy 11 600 
Mteilite and rocket tools 
6 172 

satellilrs. meteoiological 


11505 511 

'aiioincler II 279-281 
('iitiiii iiic angle 1 401 

probabilities 10 62H 
9<i>iik’1iic piogicssions 10 516 
<»«)tnclnc vries 12 189 
C'siinetric solid see Solid (geo 


rli*cirical 6 I6H 
gfxiclieniicnl 6 170 
giavity 6 165-166 
magnetic 6 166 167 
ladioactivity eNploiation 
5170 

reflection tethniqiie 6 169- 


HSi- 8 321-123 
sferics 12 217 23H 
M-isinolog\ 6 |70, I2 M9 
I57 

soiai planetaiy as|K‘<ts 
6172 

Sfiecialiml planning butlies 


mettir) 

<*ti.miiijcal albedo \rr MtM.xlo 
■optics) 

f»«)nieirical chemical siriic- 
lures 3 35-38, 3.1I-.136 
l•^■onu•t^ital crystallography 

1 t'mi 608 

I'nimefrical election optics 

4 .11 

(wmirirUal isomerism 7 278- 
280 

^'fmiotilcal optia see Optics. 
R^meuical 

f'*comciridac 2 437; 7 464 
^’f'lmetry 7 96, 410-411 

ulso Analytic ^metry 
U.metry, descriptive 4 68-74 


170 

refraction technique 6 168- 
169 

seismic apparatus 12 14ft 
seismic exploration 6 lOft- 
170; 12 156 157 
see also Piospccting, min 
eral 

Geophysical research 6 171-173 
Antarctica stations ] 442 
eaith 4 324-330 
earth deformations and vi- 
brations 4 357 
high-pres.surc plienomena 
6 441-446 
icc island 7 4 
ionosphere 7 254*255 
I’exai Towers IS 551 


6 172 

lechnnat liieraiuie6 171 
•Mtono|tlivhits 6 (70, 

II 113 420 

U'liesiiial electricity 
13 50(1-511 

leiiesttiai force fields 
13 511 

tcrrestri.ll gravitation 
13 513-521 

leirestnal magnetism \ee 
(’Comagnelism 
I tides 13 632-640 

j volcanology 14 351 355 

I fee also Karth (origin of), 

I Geophysical research 
Geophysics, asttonomical see 
I Astronomical getqihysia 


Geopotential meter 1 157 
George, Uke 1 109, 672 
Georgia 15 530 
Georgia Strait 9 262 
Georgiaccae IS 550 
Ceoryssidae 3 278 
GeotiiururS 553 
(>eostienrcs4 346: 6 157 
Geostrophic current 12 102 
(i^trophic wind 2 102: 6 175* 
CetMynclinal cycle concept 
12142 

Gfosyiidinc 6 173*174; 9 410 
Alpine (I'cihys) IS 408 
aiko^'b in 1 535 
auiogc4Mynclim>K 6 174 
black shale deposits 2 253 
Devonian 4 86 
eugeosyiiclincs 6 173 
cxogeosyncliiies 6 174 
Jiitassic 7 325-326 
keraiophyre nnks lit 10 51- 
52 

j leptogeosyndini s 6 173 

' oi iho^sym lines 6 175 

xedimentdtion in 12 142 
spiluc riKks in 10 51-52; 
12 615 

subgi aywackes in 13 209 
MicrcsMon of lock tyfies 
12 142 

IVthys 13 409 
Uialian (Pciiiiian) 10 27 
/ciigogeosynclim's 6 174 
Geolaxis 13 403 

Geothi'rmal gradient 4 332; 
10 88 

(ieuihcimal metamorphism 
ft 103 

Grofhermat power development 
I 072-673 

(ieotherroal well logging 14 472 
Ocotliermoinctty 6 170 
(ifotria uu\lralis 9 531 
GeotiiV/ium 8 567 
Ceotttrhum candidutn 8 568 
Gcotiopism 10364*36.5 
Gephyiea I 131 
Fxhiurida 4 377 
Gerade state 12 161 
Ifeianidles 4 1086; 6 174*; 

10 146 

cassava 2 538 
castor bean 2 345 
coca 3 248 
rubber tree 1 1 647 
lung trcT 14 137 
Geraniol5 71; 13 496 
Geranium 3 188 
trmtf-Gcranylacctone 13 20 
Gerardiidae 14 618 
Gerhardlitc 9 102 
Geriatrics 6 182 
Gerlach.W.8542 
Germ 6 174 
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Cermbyencm-175 
tllancoiA J 255 
amnion 1 528 
digestive iiystem 4 151 
ectoderm 9 174 
endoderm 9 174 
epiblaU6 174 
fate 9 175 

gastrulation 9 78 79 
liypobiaitO 174 
nu»ob!ast 6 174 
mesorirrmfi 174 
origin 6 174 
specificity 6 175 
German cockroach 9 41G 
German measles 2 550; 6 175- 
17«*; 7 194: 15 492 
German roach 9 251 
German silver 12 .151 
Germane 6 177 
Germanic fa<ie» U 81 
GermanUe6 19 

Germaiitiim 5 402, 4 545; 6 170- 
178 

alloys 6 177 

analytical clirmistry 6 177- 
178 

argyroditr I 551 
compounds 6 177; 12 519 
election runflguiatioii 
4 504 

ioiii/atioii (Miteniial 4 504 
occurrence 6 170 
organometalhc com|x>unds 
9402-405 

photoronduclivily 10 141- 
142 

pToperUcs 6 170 177 
uses 6 177 

Grtinaniuni clioile 6 178; 

7 5I6d: 12 174 
Kf also Diode, semlron- 
diiclor 

Geimaniuro transistor sre 
'fransistor 

Cerinanii. A. F. D 1 40 
Germano-tvpe folding 7 526 
Germcr, I. 5 555 
Gcrmcr.T. H. 11 154 
GcrmfriH: vertebrate 6 178 182 
appartUH 6 178-lHO 
bacteria 2 8 

ch.ua(tviistics of 6 IHO-lKl 
experimental biologv and 
medicine 6 181 
obtaining specimens 
6 180 

testing for amtaminalion 
6180 

uses of germfrtr appaiatus 
6181 

(;ermiddal lamp 14 187 
GcTmidtlc 1 482 
Germinal veaidc 7 226 
Germination, seed 10 555-5.16; 
12 146146& 


rCetxjntohgySISZ 
I aging populations 6 182 
geriatrics 9 182 
senescence 9 182 
Ocrould,J.7473 
Gerrhosauridae IS 24 
Gcrridac6401; 14 404 
Gernsem: 14 404 
Gersdorfriic994 
Gervon 4 41 
Gesticr. K. 1 422 
Gesneriaccae 14 132 
Gestalt psychologists 10 6 
Gestation period 6 182-183*; 

IS 24, 26 

Getter: incandescent lamp 7 .52 
vacuum tubes 14 244*245 
Gcuther. A. 5 87 
C^evacolor 10 167 
Cevaeri Gevacopy 10 IGO 
j Geyser 6 185*; 14 351 
j Geyseriic 12 517 

sre also Siliceous sinter 
I CFR 14 250 251 
Ghatti 6 297 
Ghats I 580 
Ghee 2 379 

Ghiorso, A. 2 168, 417, 3 624; 

7 421: 8 222; 14 66 
<>hnsi crab 4 14 

Ghost image, optical 9 185-184 
Ghost image, television 13 458 
Ghost motli 7 464 
ChiidacllG15 
Giacobini-Zinner comet 8 307 
GiarubinUls 8 S06-50? 

Giant arborvitae I 500 
(liant bamboo 2 89 
Giant Caster 3 346 
Giant cell lumoi 12 369 
Giant cells II 219 
Giant clam 3 152 
(iiant ear shell 1 2 
Giant hornet 6 582 
Giant lapanese crab 4 24 
Giant molecule 3 24, 26 
see aUo Polymer 
Giant salamander 3 578 
Giant silkworm 7 464 
(iiant Springs in Montana 

1318 

Giant squid 2 644; 13 50 
Giant star 6 184*: IS 59-44 
Giant sunfish 13 291 
Giant toad 12 10 
Giant water bug 6 401 
Ciardm 5 559: 8 16*J 
Oiardio fnlestinafii 10 474 
Ciauque, W. F. 7 599 
Gtbberfila 3 265 
Cihbrretla fufihuroi 9 184; 

10 545; 11 565 
Oibbfrella zeae 2 99: 3 485 
GibbcrelUc add I 10b: 6 184 
, Gibberdlin 6 184 185; 10 340. 
! S42‘343 


CibbadUn-eeii/. 

agrfculluni icieace (pbuit) 

I 125 

elects on plants fi I8S 
endocrine mechanismi 
4 591 

in higher plants 9 184-185 
plant growth 19 330 
plant hormones 10 340, 
342-343 

Gibbous moon 10 100 

Gibbs, J. 9 436 

Gibbs, J.D 4 454 

Gibbs, J. Willatd 2 202, 410: 

4 297: 5 55, 565, 579; 19 655; 

12 512; IS 60 
Gibbs, W. 3 586 
Gibbs cell 3 70 
Gibbs-Duhem equation 1 60: 

5 495; 12 488 
Gibbs equation 1 81 

Gibbs free energy 5 494; 9 354 
Gibbs function 6 185 
Gibbs-Hclmholtx equation 
5 51: 13 576* 

electromotive for<« (cells) 

4 500 

thermochemistry IS 559 
Gibbs phase lulc 5 579-580; 

10 633; 13 569: 14111 
Gibbs-Poynting equation: equi- 
librium. chemical 5 52 
Gibbsite2 11S.3 166 
alumina 1 297 
in laterite 7 406d 
Cibrrriia xrar 3 484 
Gibraltar Peniniftla 5 116 
Gibson, A. 13 353 
Gibson,]. J. 106 
Gibson. Q. H. 2 221 
Gid tapeworm 3 264. 645 
Gide, Andrd 1 5.52 
Gier and Dunkle instrument 
11215 

Giesfl, F. 0.11325 
GifFron. H 10 186 
Gigantism 6 597; 10 252: IS 493 
Gigantocypris 4 39 
Gigautopithecus 10 590 
Ciganturid 3 223 
Giganturotdea 4 40 
Gigartina steUata 6 297 
Gignoux, Maurice 10419 
Gila monster 6 18.5*; 7 564: 

13 24 

Gilbert 6 185 

Gilbert, C. K. 4 102; 7 375; 
IS 173 

Gilbert, W. 4 453, 462; 8 49 
Gilbert-type drita 4 48 
Gilbreth, Frank B. 6 495 
Gilbreth. Lillian M. 6 495 
Gilbreth basic elements 8 345 
Gilchrist. J. C. 8 608 
GilU26:818B; 11507 
Amphibia 11 517 
branchial II 514 


r GiU-^cont. 

cydoatone J1 515 
development 11 5IS-5ia 
dipnoian 11 516 
ectoderm and endodera 
11518 

clasmobranch 11 514 
Holocephali 11 5J5 
primitive chordaies n 51J 
teleoitome 11 516 
viscera] arches 11 513 
Gill (anatomy) 6 166 

see also Respiratmy syfiem 
I Gill-arch theory 8 646 
Gill gland 5 105 
Gill slit 4 152 

Gilsonitc 1 590-591, 6 186-187*, 
9 305 

composition 6 166 
distillation 6 186 
japanning 7 302 
properties 6 186 
refiningO 186 
seconds 6 186 
selects 6 186 
u.ses6 186 

Gill: hog 6 460, 13 340 
Gin (cotton) 5 248 
Gin (distilled spirits) 4 255. 2'Vi 
Ginger 6 187*: 12 76.611 
Giiigerin6 187 
Gingko kce <»inkg<i 
Ginglymodi see Scnii<Auti- 
formes 

Ginkgo 6 187-188; 9 501. 506 
living fossils 7 .564 
Ginkgo btloba 6 187, 12 229. 
13 121 

Ginkgoales S 4006: 6 187 IHH 
300; 10 321,546; 13 121 
paleobotany 9 503 
Ginseng 6 188; 14 100 
Ginzburg. V. I,. 13 2!t*) 
Gtnzburg-l.andau equations 
13 299 300 
Giovanelli, R. IS 281 
Girtf//a camelopardab^ 6 188 
Giraffe 1 567; 6 182, 188 
Giraffidac 1 569; 6 188 
Girder, plate 6 188-190 
cover plates 6 189 
stiffeners 6 189 
webs and flanges 6 189 
Cirdler process 5 555 
Cirefla nigricans 14 78 
Girty, G. H. 10 23 
Girtytpira 9 609 
GlrvaneUa6i90*;9504 
G1 s14r.T. 4S73 
Cisinonditc 14611 
Gitterregelung 12 62 
Giusgului (Cyeigyo) Moun- 
UinsSllO 
Given. Ivan A. 0 452 
Givctlan Stage 4 07 
Glieh limestone 8 856d 
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dipSB'' •?“'“**** 
r^inir mechanlsmi 
d.g*Stion 5 200-206 

Gm.rdsl»adl2258 

(,„««! stone 6 74 

OUcial acetic add 130 
Glacial drift 6 194 
driiniHn 4 276 
Dwylca tilUce 10 26 
fdter 5 70 
VaWt 7 529 
moraine 8 597 
till 13 641 

^arvpd clay 14 282 
GUcial Epoch 6 190-195 
i^ntarctic ice sheet 6 192 
(.40108 oC climatic fluctua- 
tion 6 195 

changes of drainage 6 193 
chronolr^ 6 194 
romparable cventi in Eu- 
rope 6 194 

distribution of gladers 
619M92 

rrologic changnt 6 194 
ofktt on earth's crust 6 192 
'•volution of organisms 

6191 

fxtinciiun of organisms 
6194 

lliirtuation of dimate 6 191 
glaiial drift 6 194 
glacial map 6 191 
glariji time imiti 6 194 
f'lccnland icc 6 192 
iitii'rgUcul time uniti 
6 191 

I Aurentide ice sheet 6 192 
polygonal relict forms 
10 472 

postglacial vegetation and 
climate 10 525 
precipitation 6 190 
•Vandinavian ice slieet 

6192 

'<4 Im'l changes 6 192-193 
stratigraphy 6 194 
temperature 6 190 
<<l«ul plucking 5 277 
(■Ucial varvm 14 282 
('•laiialcd irrrane 6 198-198 
cirques 144 
drpoiittonal features 6 195 
distinguishing characteris 
tics 6 195-196 
drainage fnitures 6 19G 
erosion features 6 196 
finger Lakes 5 275 
fiord 5 277 

marks glaciation 6 195 
Matterhorn 8 184-185 
moraine 8 597 
observational difficulties 
6196 

Idaiiu 10261-263 


iGlacUited terrane-cont. 


prlndpalgladated areas 
0196-198 
Ada 0198 
Europe 6 198 
North America 6 196 
topographic features 0 196 
valley features 0 196 
see ala* Hill and mountain 
terrain 

Glaciation 6 200 
Permian 10 26 
GUder 0198-205 
ablation 6 201 
accumulation 6 201 
alpine-type gladers € 201 
Bergsehrund 6 201 
Block-Scbollen movement 
6 202 

drque gladers 6 200 
crevasse 6 201 
cryo«miie holes 6 201 
^ladatlon 6 200 
erosion 6 202 
How deformation 6 202 
geophysical types 6 200 
Greenland 1 524 
ice Held (Eisstromnetz) 7 5 
internal movement 6 201- 
202 

Juneau ice Held € ^1 
maieriaU of 6 200 
morphological categoiiei 
6 200 

moulln 6 201 
mountain-type glaciers 
6 200 

movement 6 201-202 
n4v4 line 6 201 
New Zealand I 673 
plastic creep 6 202 
plateau-type gladers 6 200 
plucking 6 202 
polar glaciers 6 200 
recent and current Huctua 
tion 6 205 
regime 6 201 
sastrugi 6 201 
streaming 6 202 
subpolar-type 6 200 
subtemperate-type 6 201 
temperate-type 6 200 
transportation of sediment 
6 202; 12156 
valley gladen 6 200 
velocity profiles 6 202 
see also Terrestrial frozen 
water 

Glider National Park 9 157 
Glader snow line 12 392 
Gladmnarine sedimmfit 12 156, 
138 

CladioluB 9 407. 408. 408d 
Gladiolus thrips 19 628 
Gladiolus yellows 9 4086 
Gladstone-Dale law; earth (heal 
Bow) 4 593 


|GlaiicebTowncoal75I9 i 

Glance pitdi 1 590-591 ) 

Gland 6203-205 ' 

adnous 5 43: 6 205-204 
acinus 6 204 
alveolus 6 204 
anal 12 GOd 
antennal 4 28 

apocrine 5 43. 6 203: 13 534 
branched tubular 5 43 
bulbourethral 5 529-550 
cardlac4 150,157, 160 
astoreiim 12 6(kl 
cellular 6 203 
ceruminous 13 534 
compound 6 204 
compound tubular 6 204 
courtship 12 60d 
Cowpei's 3 529-530 
crop 4 156 
cytocrine 5 45 
cytogciioiis 6 201, ^4 
devcto|>mcnt 6 205-204 
duodenal 4 150 
ectiine 13 334 
endorriiic 4 150, 588-589*: 
6 203 

esoplugeal 4 157 
cxocnnc 4 150. 5 41 
6 203 

femoral 12 OOrf 
fun(lic4 irK) 
gastric 4 160 
granului 6 204 
hfdonic 12 60d 
lioloeriiie 5 43: 6 !^3 
inlcstinal 4 150 
latiinul 7 376 
maxillary 4 28 
Meilmmian 12 123 
merocrine 5 41-45.’ 6 203 
13 334 

mixed 5 43; 6 205 
mucous 6 204 
multicellular 5 43; 6 205 
musk 12 

nonccllular 6 25)5 
parotid 4 164 
preen 12 60d 
prepiitul 12 G0<i 
pyloric 4 160 
secretions 6 204 
serous 6 204 
simple 5 43 

simple blanched tubular 
6203 

simple coiled 5 43 
simple tubular 6 204 
skin 6 !ffl4 
sublingual 4 164 
submaxillary 4 164 
sweat 19 334 
tarsal 12 123 
tubular 5 43; 6 203 204 
tubular-acinous 5 43 
Tyson's 12 60d 
unicellular 5 48; 0 203 


Gland-^cont. 

uropygial 12 60d; 14 235 
vulval 12 60d 
wax IS 354 

Gland of Bartholin 11 470 
Glanders 2 550-952; 6 205-206; 

15 179; 14 628 
Glands of Brunner 4 150 
Glands of Moll IS 354 
Glands of Von Ebner 19 668 
GlanduUc vesttbularcs minores 
11474 

Glandular lick fever 14 195 
Gians 11 472 
Gians penis 11 475 
Glumian A\>8 5 117 
Glaser, D. A. 8 248a 
Glaser, R. W. 7 I22rt 
(ilais, colored 9 355 
Glass, optical 6 208; 9 350a-95S 
Glaiu and glass products 6 206- 
209 

basaltic 2 105 
dearie iniuladon 7 158 
hcat-tieatment 6 207 
natural 14 347-348 
p)Opcrties6 209 ' 
quartz 9 349 
ladiation damage 11 223 
safety glass 12 2*5 
sUined glass IS 39 
structure of 6 206 
tliertn.il conductivity of 
9 390-391 

v*>locity of sound in 12 516 
volcanic 14 S47'S48 
(•lass hh<wing 2 270; 6 207- 
208 

elwiriKU* 6 2tH) 210*, 

551 

: Glass fibers I 399; 6 208, 374 
Glass filtering cmcibie 6 262 
Glass foam 6 574 
Glass-furnace regenerator 6 575 
Glass-metal 8 285 
Glass plates, photographic 
10 156 

Glass-|N)int 10 4766 
Glass ptoducis 6 206-208 
glass sands 12 22 
gazing 6 212 
kilns 7 545 347 
melting 6 20C-lk}7 
Glass sands 12 22 
Glass sponge 13 10 
Glasscr's disease 8 679 
Glautier salt 12 412; 15 254 
Glaucnnia6210-211 

eye disorders 5 171-172 
keratitis? 336 

(Uauroma ftyriformis 7 I22f 
Ctaucomys 18 31 
Glauconite 6 21 1 -212 
in green sands 12 22 
mineralogic term 6 211 
morphdogic term 6 211 
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GUiUcoaite^coni. 
origin 6 212 
rock age determination 
11593 

structure 6 211 
Glauraphane 1 336; 6 212* 
index mineral 7 56 
Glaueophane Khisti> 4 334 
Glaze 10 512 

Glazed frent 5 540; 10 57-1 
Glazing 6 212 

day produur, architecturul 
3 167-168 
frit 3 537 

leather and fur prrKxssiiig 
7 447 

pottery 10 546 
Gkrasun.H. A. 10 377 
Gleason. 1. S. 3 30 
Gleason, M. N. 10 437 
Gleditsitt triaranthos 7 573 
Glciehenin 13 116 
Glcitdcnin, L. K. II 5 
Glenn. J, If, 12 540 
Glem Falls di.iinond 12 321 
Glia 9 68 

Glia wW 9 43. 41: II 537 
ciystal stiucturc 3 590 
Glide path indiralor 6 212-213 
Glide dope 7 143: 9 20 
Glide trajeiuny 6 5926 
Glider 6 213 
Gliding night 6 213 
Gliding ratio: sailplane 12 5 
Glint noise: radar 8 516 
Glioblastoma 9 3^ 

Gliocladiiim 5 123 
Glioma 9 320 
Glto5ii968r>9 
Gliotoxin I 403; 7 03 
Clobar 12 533 
Globar lamp 12 5H3 
Clohe, teircsliial 6 213 215 
l)yinaxioti6 215 
faintnis globes 6 214 215 
JrosalM‘Uioii62l5 
sizes and inoiiuliiigs 6 214 
uses 6 213-214 
Globe daisy 14 132 
Globe valve 14 200, 201 
Glohtfiftina 3 7; 5 431. 435, 
8136; 12 28 

Gfobigeriria buUoidrs 11 52 
Ctohigfrina bnnpftta 5 43t 
Clobigerina oo/e8 13.5-136 
carbonate sctliincnis 12 139 
cocoiliths in 3 249 
l.a I.una Uinesione 9 515 
Tertiary marls 5 431 
Gtobigerinoides 8 130 
Globin 6 410 
CtoboiHtalia $ 435. 8 130 
Gtoboratalh menardti 5 434 
Globoildc6 223 
Giobotrunr^na 5 431, 435 
Ghbotruncam area 5 434 


. Globular dusters see Star 
dusters 

Clobiilariaccae 14 132 
Globule. Interstellar 7 220 
(Uobulin 1 46<}: 2 203; 6 215*; 
12 565 

blood chemistry 3 197 
protein 11 39 
serum 12 198 
t}cia-Globulin 1 257 
I gamma-Globulin 2 205 
j Globus pallidus 12 597 
GlfHJiidiuni5 100;8G70 
Gloeocystis 1 235 
(itomdrs 7 476 
G/oeodes pomigena 7 470 
Olaeoifwridietta 8 212 
Cloeoiporidtella nbis 8 212 
Ghempinmm 8 212 
Gloeoipotium conecN/iirum 
8 212 

G/»eo5/>orium frwtigermm 
8 212 

Gloei}\p(>riutn nervitequum 

8 212 

Ghrotarniutti I 235 
(iheohithia 3 6.37 
t;/»weref6j 8 212 
Giomeretla ringulala 2 385; j 

8 212:10 309 j 

Glomfrella gasn'pii 3 513-514 
Ghmerella Undemutltianitm 
8 212 

Glomerular filtration laie 
14 230-231 

(•lomeiulonephiUis 6 .591; 

7 343; 9 40 

Gloms'rulosdeiosis 7 342 341 
Glomerulus 5 140, 7 340 342 j 

Glomus aoiticiint 1 488 
Glomus carotictim 1 488, 2 531 
(ilomtis jugiilare 1 488 
Glory-hnbng 8 481 
GfiMiifml2 377; 14121 
Glossinidae4 212 
Ctiomp/iorifa II 556 
Glttniphotna tomplanata II 557 
Glossiphoiiiidar II .550 
Glossitis 8 019; II .501 
Glossophaiytigeal ganglion 9 47 
(tlossophaiyngsMl nerve 13 399 
aanial 3 538. 9 557 
embi yology 9 47 
Ghswpterh 5 INC. 9 505 
GloKSOptfrti nora 10 20 
Glossy piints 10 10.5 
dost firing 10 512 
Glottal cotisonaiii 10 121 
Gtotlidia I 663; 2 315 
Glottis 12 594 
Glover tower 13 201 
Clow curve 13 5CL5-586 
Glow discharge 4 452: 6 213- 
217* 

contrasted to arc discharge 
I 500-501 
gas tube 0 60 


Glow disdiarge-euu/. 
neon ^nw lamp 9 37 
n^ions of dischatge 6 215- 
216 

shock wave display 12 299 
striaiions IS 185 
Glow lamp 6 00-61 

see also Neon glow lamp 
Glow-tube voltage regulator 
14 362 

Glowworm 2 131; 5 282 
Gloxinia 14 152 
Glucagon 4 153; 6 -180, 9 629 
endocrine mechanisms 
4 591 
liver 7 561 
pancreas 9 531,553 
Glncal 11 107 
Gliieaii 14 600 
Glucinium see Beryllium 
Glucocerebroside 6 223 
Glucocorticoids see Adrenal 
gland: Hormone, adrenal 
eoricx 

Glucofuranoside 6 219 
Giuioheptosc 8 578, 579 
Glucokinusc 2 15 
Gliicunuinnaii 8 92 
Ciluconalactonc 4 207 
GliHoiu-ogeiirsis 4 595, 6 4K3 
(.imoiiic add I 32. 6 217*. 

8 580 I 

D-Gliiconic acid sir (Uiironu ! 
acid 

alpha-D-GluD)pytanoM‘ 2 455, 

14 218 

n (.liiropviaiiosg tee Glucose* 
alpha D-Gluropyranose-I* 
phosphate 6 218 
(•liuopMaiiosule 6 219 ^ 

beta-D-GlucopManoside 2 458 
nlpha-I>-Ghicopvi iinosyl-beta - 
D-lructoCuianosidc .tee 
SUCTOSC 

4-0-lH'ta-l) Gliicopyranosyl- 
I)-gIucose .tee Cellobtose 
Glnrosamine 6 223; 8 .583; 

12 505 

0-Glucosainine 7 329 
GIULUse2 1.>1. 451. 6 217-218 
in acetobacter suboxydans 
fc'i mentation 1 32 
amylaw I 300 
in bacterial alcoholic 
fermentation 2 38 
barterial roenzyme 2 12 
Itactciial entynie 2 15 
in blood chemistry 3 197- 
198 

in 2.1 hiitaiiediol frrmcn 
tatioii 2 377 

carbohydrate metabolism 
2458, 461 
catabolism I 314 
diphosphopyridine 
nucleotide 4 207 


Glucose— eonf. 
gIucoside62l9 
glycolysis 16370 
maltase 881 
metabolism 6 218 
monosaccharide 8 578 
plant translocation lo 
polymer 4 92 
reactions 6 217 
starch 13 51 
sucrose hydrolysis 5 54 i 
synthesis 8 264 
transferases 5 24 
alpha-D-Gluane 2 456 
bcta-l)-Gluc(MC 2 456. 625 
D-Glucose see Glucose 
I>(-f )-Ctuo»e see Gliicoie 
(Mucosc carboxylic acid 8 580 
Glucose cyanohydrin 8 580 
Glucose diethyl raeicapuig^S' 
(iluonse-l.O-diphosphate 2 V, 
14 

Cf I iicose oxidase 5 27 28 
Glucose-!-ph(»phatc 2 17; 5 24. 
6218* 

N Glucose I phi>spti.H(‘ 16 ti] 
GIucoh* 0 phtispluitr 2 15. ri<i 
4«(): 5 24: 0 21K-2I9V itn?! 
14 110 

.itphn D-C^ltU'ttv-l 
6 5, 222, 8 582 

alplia-D-Gliicose pemu^iretaio 
K 581 • 

tH*i.i T) Glucose pcni.M(ri.)t( 

8 581 

Ghuosr phemlliMlu/otu 
8 579 

•ilph.i Glucostid.iM* 2 461 
(rlucoside 6 219 
Gtmt)suna3 1<)2 2t)2 
Gliirovanilliii 6 224 
(•liKuionic at id 2 451-152. 

6 22.1. 522; 10 4‘H. 12 565 
gum 6 297 
laimdicr 7 302-303 
l)-(<>u<inouic adtl wr 
ronic acid 
(•luturontde 2 186 
G1UC6 219*, 14,544-515 
GUieck, F. T. 1 401 
(^lucik, S 1 401 
Glugra anomala 8 403 
Gtugrn cysts 8 403 
Giugea herlwigi 8 4<13 
Glume 5 334 
(•hiiamatc 1 317 
Ghilamic acid 1 195. 212. 

52fl; 6 210 220*. 458; 7 I64- 
10 380; 12 504; 14 17 
amino acids 1 308 319 
biosynthesis 6 220 
chelate 3 19 
in histone 9 217 
Krebs cycle 7 370 
nionosodiiim glutamate 
6583 

nitrogen excretion • ^ 



GakbdimMl 


1«7 


(Jiuuolt icld-eont. 


plant 


mctaboUim 10 S57 


protamines 9 217 

vmialJcliydc 11 5 

iviothntln li 177 


I f.luuiuic acid 9 92 
ClHttinic dchydroRcnase 9 112 
Ciutjmic wmiaiilchyde I 316 

(,lutaininc6220 

amino acids 1 JOS-SIl) 


biosjjithed^ 6 220 

plant metabolism 10 357 


(►|iiiar.Mnnlc I 303 
Giutaraie 5 74 
r..iil.inr.'cid2 175;7C3K 
(iliiMlltionc 3 650. 10 283 
(iiuitlin 6 220 


protein 11 39 
r.uaeiliimide 14 16 
Ghtera 10 461 

r.li(Ci.itcleh>de 13 126, 10 191 
(.hcci.ild(*hydc phosphate 2 10, 


l<>i) 


i.|v((idkU4i>dc 3 phosphate 
■i 17. 'IS, 214. 459. 5 23. 
H 5H2. 10 350 


(fhtctK add 10 191 
<<'\(dMiar 10 lOl 
(.ivandrf»220 
(.Ix(cMn6 220 
v>h(ciiti sweet w.itei 6 221 

MmuoI 2 19, 12. .3 75. 5 !8«. 
6l’29 22l. 11 16 


riMliisdial pioductK»n by 
s<as( 14 691 

iH iKKiiriiural 10 43.46 
resins 10 466 

|X)Mn<lro\v aliohol 10 473 
<>iu(to|iliuspha(ides 10 132 
h l.lweioM* 2 153. 455; 8 57H 
17 (th(et<ildch)de 
n • r <ih(ei(is(‘ 2 454 
• l*Ku-Urtr 2 155 

l-olc<i 2 palmitn-S 
str.iiale 5 188 
t-ls.njl iiinittatc 5 75 
6iu,n iinide iiiK)iidr 2 60 
I 4.30 


6 221-222 


ammo acids 1 308-319 
6.i(icMal fermctiUtioii of 
nitro);cn comjKiunds 2 45 
(lilotophyll biosynthesis 


3 78-80 


as a component of insulin 
7 164 

inftc.ttinc3 540 
Ml histone 9 217 
plant metabolism 10 S.57 
m protamines 9 217 
■^line family 1 318 
rnax 12 533 
®lyciiit inllate 5 28'. 

Clycocholic add 2 185- 7 531 
'^lywgtu 2 19: 6 222 223: 9 33: 
»49I 


ClTcogen-cont. 

amylase effett on 1 S65; 
4164 

in carbohydrate 
metabolism 2 458 
cell inclusions, 
noncytoplasmic 2 604 
in cell metabolism 2 60( 

cell protoplast 2 6M I 

Cyannphyla 8 637 I 

digt'stive system 4 154. 161 
dtst'ases due to hormones 
4 235 

from (|;lii<»se6 217.2l8 
in liver 7 561 

molecular structure € 222 
properties 6 222 
synthesis 6 222; 8 262 
Glycogcnesis 6 222: 8 226 
Glycogenolysis 4 59.5, 5 41 
Glycol 6 223 

antifn*c/e solutions I 472 
ethylene j*l\col 5 93 
]M>lvcilivleiie givcul 10 470 
poivli)di»\y alcohol 10 17.3 
printing ink s*ehides 7 113 
Glynil ethers 10 4.3 
Gly(olipid6 22.3*, 7 52*1 

Cly<oli|iO]>i oleins* inet.iholie 
disotdc'is 8 261 
ClycoIIic acid I 475, 7 38(1 
Glycolysis 2 38. 4 (>91 

carbohydi.ue meialKilisin 
2 459 169 

plant rc^oi.iiioii 10 370 
Glycoprotein ( vanophvia 
S 637 

Glycosidase .5 22 
I Glycoside 6 223-22 1 
gliicoside 6 219 
oligosuciiiatide 9 tl5 
(ilvcimdase 2 469 
Gly(OMiii.i7 163, 9 534 
Glycyliilanitie 9 629 
G/vr>’p/ingid dnmrsliru\ 12 29 
Glvcynhetic acid 14 112 
Glytvrrhtia f^hhtn 7 49.5 
(iUmlin 2 Hoptadeisl 2 
imida/ohne acetate 
Glyox.'il 1 230 
Glyoxalinc 1 702: 7 31 
Glyoxvlic acid 2 36, 6 221 
cytit 2 32-33 
Glvpluicyphid.ic 13 485 
Ghptmtdarf 10 202 
Glyptocrinina 4 369 
Glypiodont4 411 
GlyptosphamlfS 1 210 
(;M counter 6 91-9.3 
Gmelmite 14 611 
GMK: nickel base alloy 9 !)6 
Gnat4211:5 362 
Gnat bug (Hcmiptcra) 6 401 
Gnathia 7 283 
Gnathia antarctita 6 225 
Gnatfiid ralvn 6 225 
Gnathiidea 6 225 


Cnathobdellat 1 5Sl 
I Cnathochilarium 1 565; 4 209 
Gnatliodontidac 9 406 
Cnothonemtis roT/ipresnrostris 
4-128 

GnalhopfMusia 4 40. 8 683 
Ciutliosoma 1 24. 559, 7 298 
(inathostoma hi\f»dum 13 6 
Gmi//i»sfornM tpinigrrutri IS 5 
Gnathosu»iii.ita I U2. 420, 

4 360. 372fl. 6 226*: 14 308 
Pisces 6 226 
Tetra|KKla 6 226 
GnaihoNtoiiiata {hcbiiKHlermata 
fossils) 4 37 1 
Gneiss 6 226 

compiessive strength 4 613 
01 Lhogneiss 6 226 
paragiieiss 6 226 
primary gneiss 6 22C 
Giictales 3 49l)l>, .5 32. 6 226*. 

390. 10 321, 316, 13 121 
(.MetiiMf 6 226; 8 21(1, 13 121 

Gnonitntin 8 212 


Golay pncumai\ctad\ometer 
1 11318 

Gold. F.. IS 171 
Gold, T. 3 510 
('.old 4 545; 6 230-233 

analytical methods 6 231 
aiouiy for 1 593 
chemical piojicrtieii 6 230 
(om{>ouiuls 6 230-232 
crystal stiucture S 599 
evanidation 6 232-233 
elcHtion configuration 
4 5M 

extractive mctallutgy 8 277 
full 6 232 

icmi/ation imteniial 4 504 
jewcliy 6 231-232 
karat system of fineness 
6105 

metal 6 230 
melailuigy 6 232-233 
ii.iti\esiale9 4 
nuclcdi demity9 203 
uccutience 6 230 


I dnumoniM vfnrta 8 212 
I (.luniiunie a/tmutlia! pic.jeclion 
' 8 97,9 16 

I (.iiiniiunic rh.iit6 267 
I Giitiniunie piujection* crystal- 
' lography 3 602 603*. 606- 
i (lO? 

' (piidiTmciwhenin oftrrf udrltn 

: 7 


I plating 4 531 

] leflecllvily 8 510 

1 ’'■siHlivity II 497. 

thermal eondiutivity 3 389- 
399 

uses 6 239 

velociiv of Muind in 12 516 
Gold .illuysb 231-232 
I t<old hiincled junction diode 


i (.nosiidu .3 277 
i Gnu I 4 13, 6 226-227* 

I t.o.il biriMiig 10 39-37 
, Gixil I 567 , 6 227 229 *. 12 219 
I milk goals 6 227 
i.iiig<‘ goals K 227 
j (:4Ml, inocint.un I 5fi8 
! (•o.il moth 7 161 
I Goal piodiiction 6 227 229 
I G«Mtskin 7 1 16 
' Goalsiickn 2 4 18 
! i.iihi lleseil 1 586 587 
t> 4 »hiaiheiiid.ic 4 I*m. 

^ Cnhiathrtium 4 I9() 
j (jobiesondae 6 229 
I G4>hieso(i.'o>ni(*s 6 229*. 9412 
' GohifKiiK uuitandmui 6 229 
(•ohiola^u 7 3K.3 
I >•< Met cell 4 159 
I (.< (tiivaii River I 5H0 
; (.cHlel, K. 8 177 
! GtxUiev, I hoiiias 12 231 
I Goilschmidt c'cjuaiion estcnli- 
I cation .5 76 

I Goethe I 552 

I G(H'(hilc6 229 
I in jas|KT 7 302 

i m lateiite 7 406d 

with limonite 7 5*9 
; (.01(0) 6 229 2H9*. 1.5 62.5 62(i 
iff alw F.xophihalinic goi- 
I ler 

I Golay cell 7 103 


j 7 3!6(/ 

1 Gold «4t*clrrHlc 10 455 
I Gold filleil jewelry S 149 
;Gold filled plate 5 232 
iCold loll 9 85 
I (.old leaf 6 239, 2.32 
! Gold leaf e1c« itoscope 4 535 
I Gold iiK lalliirgy 6 232-233 
I Gold sol 6 2.^0 
'Goldactc, K 9 435 
I (.oldlM-atci’s skin hygioincter 
I H 317 

'GohtiM-igei. Nf. r. 12 54 


jiJolclen lUll 14 104 
j Golden beryl 2 170 
j ('.olden bumn algae .1 1 1 7. 1 19 
Golden cuiw'ii woini 10 461 
(loUlen eagle 4 317 
Golden larch 7 4(Vt 
(.olden plover 5 9; 7 345 
Golden i.ttio6 154 
j (ioldnii shimn 12 255 
i (;4)ldrinch 2 435; ,5 273 
lGuldlishC23.3 
; Goldovsky, E Kf 3 129 
; Goldschmidt, H. 2 171 
i (.oldschmidt, R. B. 8 675; 

I 12 229 

j (Goldschmidt, V. M. 5 579; 

I 8 296, 298 

■ Goldschmidt process $ 104 
Goldschmidt radius 7 61 
Goldschmidt reMtion 7 54 
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GoMiteIn, K. MSS; IS 177 
Golditein, L. 6 304 
Golgi, C.<234 
Golgi complex 2 587; 4 579 
Golgi component S 658; 6 233- 
235* 

Colgi'Mxzzoni's corpuKle 3 633 
Golgi tendon II 402 
Golgi tendon organ 7 350 
Gomberg, M. 6 435 
Gomberg'Bftchmann reaction 
4 107 

Gomontia 14 160a 
Gomphidae 0 275 
Gomphosla IS 674 
Gomphotherium 10 636 
p-Gon: polytopes 10 492 ! 

Gonactinia 1 52-54 
Gonad 4 598; 6 235 
agenesis II 465 
development 11 462-463 
dysgenesis 11 465 
endocrine gland 4 588 
hermaphroditism 11 465 
hormone, adrnohypophy- 
seal 6 480 

organogenesis 11 464 
ovary 9 451-455 
radiation injury (biology) 
11227 

sex reversal II 465 
testis 13 524-52? 

Turner’s syndrome II 465 
Gonadal abnormalities 1 1 465 
Gonadal agenesis 1 1 465 
Gonadal dysf^iiosis 11 465 
Gonadotropic hormone 6 480- 
481:142? 

Gonadotropin 6 479; 11 475: 

13 526 

Gonangium 9 242 
Gondwaiialaiid 13 407 

Antarctica as part of 1 440 
Gofif^rosira 14 180a 
GoniaOSl 
Gontadidac 10 461 
Goniastrea 1276 
Goniatites 4 87 
Permian 10 27 
GonUulax II 131 
Goniorirfaris parasol 4 373 
Goniometer 3 602; 14 578 
Goniortfmus 3 255; 7 305; 14 10 
Gottiophotis 3 553 
Goniozuj 6 581 
G(miuml 235;2li0l;l4 375 
Gono«>cral vuUovagintlis 
6 256: 14 256 
Gonococci 2 3: 7 33; 9 29 
Gmodactylus 13 1 M 
Gonopod 4 26, ^9 
Goiiopodium 8 472 
Gonorrhea 1 466 467, 554; 4 54; 
6 235-236*; 13 245 
diagnosis 6 236 
epidemiology 0 236 


Gonorrhea->coni. 

incubation period 6 236 
therapy 6 236 
venereal disease 14 295 
Gonotheca 9 242 
Gunotooid 2 356 
Gonyaufax 2 221-222: 8 169 
Cenyaulax rataneUa 11 54 
Gonyaulax polyedra 1 699; 

2 220 

Cemyoitomuffi semen 3 77; 5 99; 
8170 

Gooch crucible 6 262 
Goodall, M. 12 538a 
Goodeidae 10 253 
(loodeniaceae 2 432 
Goodenough, G, A. 7 198 
Goodrich, E. 5 138 
Goodyear, C. 11 636 
Choose 1 436: 6 236-237 
Goose, scmipalmated 1 436 
Gome barnacle 2 101; 3 563 
Gomeberry 5 548-549: 6 237 
Gooseberry worm 10 461 
Gopiter 6 237 
Gopher snake 2 570 
Gopher turtle 14 165 
Gophering 8 481 
Gopherus 14 166 
GophfTus a^asshi 14 166 
Gopherus berlandieri 14 166 
Gopherus potyphemus 14 I<)6 
Gnppert-Mayer. M. 7 247 
Gorezynski, W. 8 424 
Gordiidae 6 237 
Cnrdioidca 6 237 232: 9 33 
Gordtonus viotaceui 6 237 
I Gordius 5 238, 318 
: Gordon, J. P. 1 650: 7 502 
Gordon, M. 12 229 
Gordon. S. A. 10 341 
Gordon River 1 671. 672 
Gordy, W. 4 520 
Gorgonacea 3 255; 6 238 
AnthoToa I 455 
Hulaxonia623H 
Scleraxonia 6 238 
sea fan 12 92 
Gorgonia 3 255 
Corgonia flabellum 12 92 
Gorgonin 12 92 
Gorgcmoccphalidac 4 371. 

10 197 

Gorgonocephaltts 9 344 
Gargonocephalus chitemis 
0 343 

Gor|p>n7oia cheese 3 13 
Gorilla 6 238-239 
Gorilla gorith 6 239 
Goner, C. J. 13 29N 
Gortner, R. A. IS 174 
Gossan 0 381 

goethite 6 229 
mineral prospecting 1 1 20 
Gossypium 3 511; 5 246 
Goasypium arboreum 3 $18 


Gossypium barbadense 3 513 
Gossypium herbaceum 8 513 
Gofiypium hirsutum 3 512 
Gossypoie see Raffinoie 
Cothlandian 18 169 
Gotland 5 116 
Com, R. A. 2 172 
Gotuchalk, C, 9 439 
Goudsmtt, $. A. 1 655; 4 516 
Goudy. Frederic W. H171 
Goura 3 302 

Gout 1 554; 4 236; 6 239*; 

7 315:8 258; 13677 
Gouy. G. 4 480 
Gouy balance method IS 332 
Gouy (h>uble layer 8 347 
Gouy ia^r 4 479 
Governor 6 239-243 

aircraft propeller 6 239 
bailhead 6 239-240 
dashpot 6 240 
diesel 6 239 
flywheel 6 241 
hydraulic amplification 
6 240 

maritmengine 8 111 112 
paralleled prime movers 
6 242 

response 6 240 
servomechanisms 12 202 
speed rontrol 6 239-243 
steam tmbine IS 88 
(k)vindjcT 10 186 
Gowers, W. R. 6 512 
(iPI 6 281 

GR-S synthetic rubber 11 639: 

14 207 

Graafian follicle d 235 
oogenesis 9 33 1 
ovum 9 458 

reproductive system II 474 
Grab bucket 6 243 
Graben 6 243-244 
rift valley II 570 
Grarifan'a 7 457 
Crarilaria Itrhenoiiles } 110 
Cracilariid 7 464 
Gracilariidac 7 464 
Crackle 6 244*. 254 
Graded bedding 10 566, 12 134 
Gradient, hydraulic 6 526 
Gradient of a Kalar 2 413; 

6 244* 

: Gradient wind 6 244*; 14 494 
Grading- airSeld I 216 
Gracbr, C. 1 457 
Graebc-Ullmaiin leactloit 2 449 
Graeffe's method 5 47 
Giaf sea gravimeter 13 514 
Graf Zeppelin 1 217-218 
(iraft polymei 10 478 
Grafting’ embryology, experi- 
mental 4 570 

reproduction, plant II 452 
Grafting of plants 6 245 
budding 2 561 
plant growth 10 383 


Graham-Cole test 6 IS-iy 
Graham-Palmer Peninsula 
1440 

Grahamella 11 567 
Grahamite 1 590-591 
Graian Alps 5 117 
Grain (weight) 8 188; 14 16| 
Grain alcohol see F.thvl alarf«i 
Crain boundaries (meuiluret. 
6 245 

Grain crops 6 245-246 
barley 2 98-101 
budewheat 2 360 
in the United States 6 246 
Grain drier 1 115 
Grain mite 12 29 
Grain refining 6 378 
Grain sorghum: cultivation 
12507 

description 12 506 
harvesting 12507 
hybrids 12507 
origin 12 506 
planting 12 507 
sorghum 12 506 
varieties 12 507 
Grain structure (irvsulli^ 
raphy) 3 580, 6 2ir>; 8 2'l.t 
Grain weevil 2 131 
GraiiicrsaU 12 17 
Guinincss* phut<»giaphir n)4 
tenals 10 157 

Grains, init'isU'llai 7 222 

Gram 6 246* i 8 1 88 
Gram-equivalent wciglil 3 361 
6 217* 

Gram-inolrcular weight 6 247 
Avogadro niinibci 1 657 
rona-nlratioii scales 3 361 
molar volume 8 536 ');i7 
moluiular weight 8 556 
Gram negative bacteria 6 216 
Gram-negative diplococri 
6 247 

Gram-imsitivc bacteria 6 215 
Glam’s stain 6 246 247 
hneteria 2 6 
mechanism 6 246 
in taxonomy of bartrria 
210 

technique 6 216 
variations 6 246 
Gramicidin I 464 
Gramicidin S 14 177 
as a peptide 9 620 
(haminaics 3 481; 6 217*: 

10 346 
bamboo 2 89 
citioncila 3 147 
Cxperareae 6 247 
Gfamineat 6 247 
Gramme 7 63 
Cramineae 6 247; 10 468 
Grammagrass 5 183 
Gran Paradiso 5 119 
Gran Sabana 12 526 
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Cali Bahama Iiland 14 473 


]S62 

CMnd Canyon 9 161 

Grind Canyon Serici 10 567 
Grand Casse 5 119 
Grand Coulee Dam 14 399 
Grand fra 5 27S 
Grand Hogback 9 156 
Grand mil 5 40 
Grand potential IS 62 
Grandiie scries 6 39 

Crandiy's corpuscle 12 180 
Granger btrdsfoot trefoil 
icgunu 5 183 
Crjnii, R. 8 205 

Graniu 6 247-249* I 7 16; 8 346; 
10 86, 11 590-591 
alkali granites 6 248 
calc-alkali granites 6 248 
commercial term 6 248 
(ompiessive strength 4 613 
diiiiensiun stone IS 151 
geologic time scale 6 135 
gianodiorite 6 248 
heat production in 4 332 
isotopic comp<Mition 7 430* 


4S1 


nitncralogy 6 248 
neutron flux in 13 522 
iKCurrenoe 6 248 
origin 6 249 

orn.rincn(al stone 13 152 
pi'trograpliic province 
10 51 

{•lirnoiryst in 10 III 
rccom|iosc<l granite 1 533 
Mlirate magma origin 
12 317 


Miimd velocity in 12 516 
>iructuic6 248 
texiuiT 6 248 
(•lanitr moss 8 633 
(raamte porphyry 10 521 
CiJimi/ation 6 249-250 
aureole, contact 1 669 
(•ranohUsiic rock fabric 8 2965 
(•ranodiontc ) 669: 6 250*; 

' 16. 8 346: 10 86 
petrographic province 
10 51 

t^ranophyre 10 86 
f'laiHipliyric texture 7 12 13 
C'ant Range formations 10 26 
Coaiitw IS ,360 
^T«n(ia4omprc«a9 562 
Ci.uuiKlac IS 360 
Crjniwiltc formatimi 14 84 
iTaniiUt chloioplasts 10 188 
Ci-miUr gland 6 204 
‘■fanulation (sun) IS 268 
Craniilite 6 250 

fraaituloblast 6 896-598 

Granulocyte: radiation injury 
(biology) U 227 


Cnnulocytic leukemia: dinical 
pathlogy S 192-202 
Granuloma 2 171 
Granuloma Inguinale 4 54; 

0 250-251; IS 179 
diagnosis 6 250 
isolation 6 250 
taxonomy 2 552 
transmission 6 250 
Granulomatosis infaniisepiica 
7 542a 

Granulomatous encephalitis 
9 70 

Granulosa cell tumor 11 480 
Granuloses 7 I22e 
Grape culture 6 251 -252 
control of diseases 6 252 
cultivation 6 251 
diseases 6 251 
kinds 6 251 
production 6 251 
uses 6 251 
value 6 251 
Grafie fcin 9 342 
Grafie It^f folder 7 472 
Grape sugar set Glucose 
Grape phylloxera 6 475 
Crapefriiil 6 252 253 
Graph theory 6 253 256, 8 172 
Ora|>hcchon storage tube 
13 161 

Graphic arts ser Printing 
Graphic mctluHls 6 256 
curve fitting 3 629 631 
extrafxilation 5 158 159 
interpolation 7 216 219 
Gtaphic recording instruments 
see Recording instruments, 
graphic 

Graphic scale (map) 8 96 
Graphical analysis 4 68 74 
(tiaphical uMudinate systems 
see Coordinate systems, 
graphical 

Graphioil interpolation 7 216 
Graphics, engineering <ee Rngi- 
ncciing graphics 
Craphiilaorae 6 600 
Grapbiolaccac 14 236 
Graphite 6 256-258 
black lead 6 250 
carbon 2 462 
lubricant 7 604. 10 475 
in meteorites 8 312 
occurrence 6 256 
plumbago 6 256 
propertin 6 256 
as reactor moderator 
II 355 

refractory 11 410 
structure of 12 476 
synthetic graphite 6 256- 
257 

uses 6 257 

Graphite bronic bearings 1 258 
Graphitization S 489; 6 379 
Craphiddng furnace 6 257 


CrapAium 7 470 
Graphium utmi IS 140 
Graphognathus leucoloma 
14 460 

Grappa 4 254 
Gra{niddc 4 34 
Graptemys 14 166 
Craptemys geographica S 23, 

5 31; 14 167 
Graptolite shales 2 253, 

12 328 

Giaptolitliina 6 258-259. 399 
Craptoloidca 6 258, 259 
Crapto/oa $ 258 
Grashof iiumbet 3 442 
Glass 4 3; 5 185. 12 506 
Cornado side-oats 
gramma 5 183 
Kssex timothy 5 183 
Greenar inieniiedtatc 
whcaigrass 5 183 
laitar orchard-grass 5 183 
red top II 389 
, Vinal Russian wildiye 

5 183 

Whitman Ircardlcss 
whealguss 5 183 
Glass, Beimiida 2 168 169 
Crass Clops 6 259-^1 

Bermuda glass 2 168-169 
Iduqt* ass 2 272 
bluestem grass 2 272 
dist-ase contiol measures 

6 2rfl 

dise.iscs of 6 261 
disrrihiiiuiii 6 260 
fescue 5 24 1 
growth characteristics 
6 200 

kinds of pathogens 6 201 
strmtiire 6 260 
timothv 13 640-647 
Glass loot hct'tle 3 276 
Grass spider 1 498 
(.oasserie 7 469 
Grasshopper 6 261 
Grasshopper sparrow 12 562 
Giassland 10 56,3; 14 289 

dimax omimunity 3 182- 
189 

low-lat'iude distribution 
14 288rl 289 

mid-latitude distribution 
14 289 

steppe 13 125 

Grassland climax formations 
3 190 

Grassmann. II. G. 2 410 
Giating, diffraction see Dif- 
fraction grating 
Grating spectrr^raph 4 140 
Grating spectrometer 4 140 
Grating spectroscope 4 140 
Grave’s disease 6 229; 13 627 
Gravel 6 261-262*; 11 590 
Graver 10 603. 610 
Cravigrada 4 411 


CravinMter 0 166 

asutic-balance IS 515*516 
Frost 19 516 
geodetic 19 517 
Graf sea 13 514 
Gulf underwater IS 515 
Haalck gas piessure IS 515 
Hartley IS 515 
Hoyt Gulf 13,515 
LaCiMite-Roniberg IS 516 
LaCMtesea IS 515 
Magnolia 15 516 
Nprgaard 13 515, 516 
North American IS 516 
sea 13 514-515 
spring balance IS 515 
stable IS 515 
undei water IS 514-515 
unstable IS 515-516 
Gravimetric analysis 6 262- 
263*: 10 573 

Graving dock 4 281-282* 
Gravitation 6 263-266 
antigravity 1 474 
I celestial mechanics 2 579- 

I 583 

I Fiiis(cinshift4 417 

I Citoiciirs law 11 436 437 

I exterior ballistics 2 79-82 

I free fall 5 496 

I gravitational and inertia] 

I mass 6 265 

gravitational constant 
6 264 

gravitational }X>teiidal en> 
ergy 4 600-601; 6 264- 
265* 

giaviton 6 266 
gravity 6 264-266 
mass 8 162 

Newton’s law 6 263-265 
orbital motion 9 371-372 
possible nature of 6 265 
potentials (mathematics) 

I 10 537-558 

I proof of inverse-square law 

, 2186 

I quantum field tlieory 

j 11 151 

j relativity 11 4.35-438 

tencstnal 13 513-521 
velocity of propagation 
6 265-266 
see aUo Gravity 

Gravitational binding energy 
see Binding enctgy, gravita- 
tional 

I Gravitational contraction: eoi- 
I mngimy 3 504 

Gravitational field 6 266 
binary stars 2 189 
graviton 6 266 
quantum Held theory 
11151 

Gravitatitmal mass 6 ^5*; 

11 435 

Gravitational potential 19 540 
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GravHollMal p*ImiHpI tMrgy 


GnvIuUonal potential energy 

• 264-265 

Gravitational radiation • 266 
Gnviutional red ihift see Ein- 
ttein shift 

Gravitational tiiding (geology) 

• 413 

Gravitational systems of units 
14 205 

Gravitational waves 6 266; 
11437* 

Graviton 4 542a. 6 266* 

Gravity 6 264, 266 

acceleration of I 27: IS 513 1 
artificial 1 474 
formulas I3SI6-5I7 
studies of earth 13 513 
see also Gravitation 
Gravity balance 2 74 
Gravity chute 3 448 
Gravity concentration: ore 
dressing 9 389 
Gravity conveyor 3 447'448 
Gravity dam 4 4 
Gravity-drainage rccoveiy: 
|H'iroleiim vngiiux'iiiig 

10 59, 79 

Gravity fault 5 193 194 
Gravity measuiemeiit IS 513- 
515 

nihorcanir siriirtutc 13 2?l 
tcclonophysics IS 414 
see also Guviinctei 
Giavity pendulum see Pendu- 
lum 

Gravity seiches 13 635 
Gravity separation 12 186 
Gravity settling 3 155 
Gravity siiivcys: geophysical cx 
ptoration6 165-166 
mineral piospccting 11 23 
petroleum pros|)eciing 

11 27 

Gravity tiicory IS 510 517 
Gravity-tide obscivaiions 4 34A 
350 

Gravity tolerance 1 6% 

Gravity vaiiometei 13 515 
Gravure processes 10 603 604 
Gray 6 266 
Gray. G. 6 420 
Cray,]. A. 3 353-354; 0197 
Gray birch 2 247 
Gray blowfly 8 680 
Cray body 6 266*; 6 273 
Gray-breasted parakeet 11 69 
Ciay-brown Podzolic soils 
12 436 

Cray fox 5 490 
Gray irmi 2 540 
Gray mold 9 4085; 13 172 
Gray parrot 9 567 
Gray squirrel IS 31 
Gray tin 12 167 
see o/xo Tin 
Gray wolf 14 522 
Crayback Mountain 1 523 


Graylag goose 1 438 
Grayling S 223 
Craywacke 6 266-267 
flysch 12 142 
graded bedding 6 267; 

10 566 

mineral comjHisition 6 266 
origin 6 ^7 

penecontemporanvous de- 
formation 6 267 
structure 6 267 

Crease: lithium stearate 7 543. 

605-606 

Gicai iinU'ater 1 442 
Great auk 1 667; 3 9 
(rreai Australian Bight 1 670; 

9 271 

Great Barrier Reef 8 90 
Great Basin 0 610; 9 160 
(;rcat Bear 14 235 
Great Bear lake 9 H4, 152 
Great blue heron 6 426 
Great Britain 5 116 
Gicat circle: polai triangle 
10 445 

sphere 12 607 

Great circle, terrestrial 6 267- 
258 

(ireat llividing Range 1 670 
Cleat golden digger wasp 6 5H2 
Great homed owl 9 460 
(^reat Ice Age w (ilacial Kpocti 
Great KarriKi I 108 
Great l.akc, Tasmania 1 672 
(iieal Uikes. tliiiu* vegetation 
4 293 

evolution of 6 193 
Gi«it l^kes Region 9 154 
Gieat Lakes-St. ].awicncc Sea 
way 9 154 

Great Nebula II 246 
Great Plains Province 9 155 
Great Salt ].ake 7 387:9160 
C>rcal Slave l^ke 9 152 
Great Smoky Mountatns9 147 
Great soil groups see Soil (great 
soil groups) 

Gteat Valley fNcwer Appala 
chians) 9 145 

Great Valley of ('~ilifoinia 9 162 
Gicat white shaik 12 243 
Great white sturgeon 13 207 
Greater Antilles* West Indies 
14 474-475 

Greater omentum 4 154 
Greatest coitiimm divisor 5 46 
Grebe 6 268*; 10 429 
Gieeficllidae 4 79 
Green, H. S.7 54I; 13 65 
Green abalonc 1 2 
Cieen algae 3 80 
Green gland S 565; 5 105 
Green molding sand 2 542 
Green Mountains 9 145 
Green pearl 1 3 


Green pigmenu 10 224 
Gieeo River formation 1 447; 

9 478 

Green River oil shale 9 307 
Green sands 6 212; 12 22 
Green snake 6 268 
Green stink bug 6 405 
Green sulfur bacteria 2 8 
Green tea IS 405 
Green turtle 3 22; 14 166 
Grecnar inlci mediate 
wheatgrass 3 183 
Greenbottlc fly 8 680 
Greenhead 4 290 
Greenhouse effect, terrestrial 
6 269 

Greenhouse ihrips 13 626 
Grrcnhou!« whitefly 6 474 
Greenkorn, R. A 6 42 
Greenland I 523-524; 7 4 
Greenland Sea 5 1 14; 9 271 
Grccnlcl 14 328/1 
Grecnockitc 2 3H6, 6 269 
Green’s formula 7 171 
Giern's theorem 6 80. 268 
Creenschist 11 591 
Gicciistcin. ). I.- 6 11, 7 221 
(iieenstonc 5 39 
(;t<niwirh C.ivil 1 iiiie 13 642 
643 

Greenwich hour angle 2 584 
(>reciiwich mean tunc 7 5H1: 

13 642 613 

Giccnwich meridian 3 457; 

6 122. 7 209 
Oregariua 11 56 
(irei^artna rigida 5 100 
(»regarinc IS 1 1 ^ 

Grt'garinida 6 269*, 7 122/: 

II 52. 1.3 11 

F.ugregaiinida 5 100, 6 269: 
11 52 

SchizQgregariiiicla 6 269: 

1152, 12 65 
’I'plos|K)ridca 13 485 
Gregor, W. IS 654 
Gix'gorian calcmlar 2 415-416; 
4 329 

Gregorian telescope 13 451 
Grcgoiy. J. T. 7 8 
Grt*gorV'Newton interpolation 
Cormiiia 5 158 
Greig.J.W 13 249 
Greisen 6 269 
Grenade* hand 1 540 
launeher 1 537-538 
rifie t 540 
Grenadier 6 2 
Grevillea robusta 11 31 
Giibblc5 291;7 283; 12 533 
Grid, polar navigational 

10 442 

Grid bias 2 183 
Grid camera 10 160 
j Grid current 4 256 
I triode 14 108-109 
' Grid detector I 358 


Grid-dip meter 14 440 
Grid-dip osdllator 14 440 
Grid-glow tube 061 
Grid-leak bias 2 184 
Grid-leak detector 1 358 
Grid modulators 1 355-357 

Grid-rectification metei 14 ^ 
Grid variation 10 442 
Griess, P. 4 105 
Griffith. F. 7 390; 14 21 
Griffith theory 8 274 
Griffith%ia 11 556 
Griggs. D. 9 412; II 598; 13 417 
Crignard reaction 6 269-271 
condensation reaction 3376 
ketone 7 339 
nitriles 106 
Crignard reagent 9 4(K1 
aldehyde 1 231 
alkane 1 249 
barium compounds 2 95 
beryllium compouniU2 172 
calcium compounds 2 399 
ruction with silicon I'om 
jKMinds 12 322-324 
strontium alkyls IS 195 
Grijala River 9 163 
Grimaldi, F. M.93B2 
Grfmmfa apMorpa 6 271 
Grimmialcs 6 27I*. 8 613 
Gunfirlia 3 190 
Giiiidiiig 6 271-273*, 8 6 7, 

12 3'il • 

emery 4 582 
gear rutting 6 88 
grinding Huids 6 272 
giinding iiiatcn.ils 6 272 
grinding wheels 6 272 
lionmg6477 
lapping 7 404 
polishing 10 4*57 
Grinding machines 6 272 271 
Grinding mill 6 273-274 
biihrstone mill 2 362 
hammer mill 6 274 
pebble mill 9 607 
iing-rolIer mill 6 274 
roll mill 11616 
(umblmg mill 6 274; 14 13'i 
Grinding sand 12 22 
Grinding wheel 1 9-10 
diamond 4 101: € 100 
Griphodnn II 128 
Grihcin 1 476; 7 268 
Oriscofiilvin I 475; 5 563: 6 274 
275 

antiminobial activity 6 274 
dose 6 275 
Penirillium 6 274 
pharmacology 6 27.5 
production 6 274 
solubility 6 274 
structure 6 274 
Griseolutein 1 476 
Griseomycin 1 476 
Grissom, V. I. 12 540 



CTit. diamond $ 100 
gfji chawl***' 12 221 
Crivalion 10 442 

Gri*/>> ® *** 

.j^^pUninaSllB 

Croat. J 4 453 
Grofft * ‘‘*’*' ^229 
CrotUlcin.G. W. II 239 
Omg Tcfuclory II 410-411 
CrotH .rnipiKcring) 6 275; 

II MO 

foa^uJ eiigiiiccring S 242fl 
2125 

(.roniii 12 28 

C.uoii-' cdfH IS 209 
(,jos Morn I 528 

6 275*: 12 562 
V. II 30 
(,ioksfr|«>cknrr 5 119 
i.iossmann’s reagent 9 9.5 
('.toss's IriiVomia 10 487 
(..osstiUrile 4 3R8: 6 S9. 40 
(.iitssvcnedigcr 5 119 

9.3 608 

diagram 4 601 
(.iniind tnoiion rom|H)nents 
12147, 1.54 

|i.i) M(lc‘ dis)ilaii‘iiietit 
12148 

|.ft(»niaMs fu>/rn 1021 
•t(i1\};on.il 10 171 472 
strains tii 12 I4K 
(riiMinit ( Drill olled-a|>pi each 
Msieni \j 6 278 
\rt‘ ulsn rrriiMoii approarh 
ladat (PAR) 

Cr'iuml Im-oiIc 3 276 
Cr.'iiiid hug 6 101 
t.ioiiiid r(hix‘s, ladar 11 210 
i-'Dtiiid tiftci vcliicU' 1 197 
(•iiiund emitter atnplilicr 
I r,o 

’•iDiiiid hemlock 14 605 
taoiiiid hog M .541 
^•nminl inversion 19 488 
himmd magnetic survey II 21- 

a . 

•'rmiiMl moraine 8 597 
hiound position induator 
'C1’I)6 2«1 

radiosictivits surveys: 
mineral prospecting II 28- 
24 

^-iDuiul toiler 3 47,8 
s)oih44ll 

f'loimd spt-cd (aircraft) I 220 
s<ptirirl IS 81 
('I'rniid squirrel Ilea 12 345 
*■^ 01111(1 stale 6 275276 

substance (cytoplasm) 

*t 658 

f'Urtind &up|x>i I equipment 
* -<19; 8515 

^touiid tissue (Parenchyma) 

9 56.1 

^^foiind water 6 276-278 


Ground water— coni, 
anastatic water 6 276 
aquifer 1 496; 6 276 
argic water 6 276 
artesian systems 1 553: 

6 277-278 
in caves 2 571 
chemical quality 6 278 
connate water 6 277 
effective porosity 6 277 
cicccroosinotic dewatering 
4 526 

forces ointrolling move- 
ment 6 277 
infiltration 6 277 
juvenile water 6 277 
karst topography 7 333 
kicmastic water 6 276 
meteoric water 6 277 
movement 10 21 
ofienitigH in rocks 6 276 
permeability 6 276 277 
plerotic water 6 276 
|>ormir> 6 276 
primary water 6 277 
relation to springs 13 18 
rcpleiiishiuent of 6 277 
rliivic water 6 276 
soul a* 016 277 
s)teclfic retetitiun 6 277 
s|x‘fifie YieUi 6 277 
stibteitanean water 6 276 
in ihcimal spiings 13 .550 
tr,rnsmissibilit\ 6 277 
vadost* watci 6 276 
water supply engineering 
14 404 

water table 6 277-278 
wells 6 276 

rone of s«rtiii.ition 6 276 
Ground-Water Lateriie soils 
12 4.38 

Ormind-Waier Pwl/ols 12 410 
Ground wires (lightning pio 
tmion) 4 443 
Grounded-base aiiipliRcr 
1 349: 14 .359 
Gioundcd base lonneition 
I ;i4'»: M .39-40 
Grounded collector atnplifici 
14 358 359 

Croumled-coilectoi connec tion 
1 150, 14 39 

Groundcd-emittei coniu'ciinn 
I 150; 14 30 

Grounded grid amplifier 14 359 
rasrode amplifier 2 537 
Groumled-plale amplilicr srr 
Cathode fol1ow<*r 
Grounding, circti leal 6 278 
279 

coefficient of grounding 
4 442 

electric power systems 
4 442 

three-phase circuiU 4 442 


Grounding, eleetnmic equip- 
ment 6 279-281 
bonding 6 280 
apacitance to ground 
6 279 

floating equipment 6 279 
ground-lead impedance 
6 280 

noi.se pick-up 6 279 
(groundsel bush 4 2925 
Groundwood process 14 529 
Groundwood pulp 9 .539 
Group: periodic table 10 IS 
Group dynamics (psychology) 

6 2.5.5 

Group ilieory 6 282-285“; 8 172 
Group velocity 6 285*. 7 50) 
.502, 14 439 
Grouse 6 18, 285 
Grout 6 285 

Grouiitrg’ tunnels 14 142 
Grove, I) C.6 274 
Groves, G. 4 351 
Growing season 6 2H5 -2H6 
GTowu-)iiii<lion dimie 7 IlGri 
Giown-juiuiioii iiamisior 

7 318-319 

Growth* emhrsologv 4 .577-578 
Giowth, barlerial .\re Bacterial 
growth 

(•rowth. human I 460 
(iiowtli hormone 4 592: 6 480. 
10 250 251, 13 622 
omUNiiiu' mc'rh.tntsiir 
4 592. 594 
h>|M)phis 6 480, 5% 
plant 10 340 342 
Growth ficriodicity (plant) 

10 337 

fhowih Kgulatioii, animal 
2 607 

Growth rcgulaioi, plant I 12.5 
Growth ies|H>nse <uive 2 193, 
10 97 

Growth ring' iieo 14 524 
Growth stimulaloi (hwHl) 5 577 
(ttubenmann, IJ 8 299 
Giiienbrrg, F. 12177 
f^riiidac ^ 5.35. 6 286 
GiuifoiinM 1 691: 6 2H6 
emit 3 462 
L;allinule 6 18 19 
tail 11 327 
Grumusols 12 117 
Giunlrerg-Munago. Nf 9 214 
(.•’uneis<*n. K 13 549 
r:riinerite 1 ,569. 3 f'23 
Grus 3 412, 414* 

Grut am^rifanuf 3 530. 12 572 
Griif mnadensis 3 535 
GryIHdae5 547;9 4l8 
Grv//obfttffa 9 416 
Crylloblatta rampodet/ormir 
9416 

Crylloblattidac 9416 
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Gryllotalpa bexadacfyfa 9 416, 
417 

Gryllotalpidae 9 418 
Grvifur assimifii S 547 
Gryphaea 7 327 
Grypbtu 2 31.5 
Guadalquivir River 5 121 
Gua«lalupian Seria 10 24 
Guadtana River 5 121 
iiuaincum roulteri 7 514 
Guatacum guatemalense 7 514 
Guiiiarum officinale 7 514 
Guaiarum aanctum 7 514 
Guan 6 18 

Guanidine 1 529; 11113 
Guanidine aluminum sulfate 
hcxah)i.rate5 225 
Guanine 2 105: 9 209 

in lombinatiou m pyrini- 
dine II 115 

in deoxyribonucleic acid 

4 66 

excretion 5 137-143 
in plant mctabolis'a 10 359 
Guano, tipwclhng region 
14 2Uhi 

Gnanophoie 3 99 
integument 7 174 
ticiiralctcst9 78 
(hianosinc diphosphate 2 51* 
Guanosliiecriphosphalr 2 51 
Guanylicatid: nucleic acid 
9 209 

Guar gum 6 297 
Gtiaraii 8 92 
Cuaia5 38 

Guard cell 5 38; IS 114 
leaf anatomy 7 436-441 
Guard hairs 7 447 
Guard ring capacitoi 2 440* 
441 

Guardian of the Pole 14 235 
(Tiiamieri bodies 12 383 
fiuatemala 9 164 
Guava 6 286 

Gua>ulc2 432:.5 183;6 28ri 
Gudden. B. 4 482 
(*uddcn-Pohl edert 4 482 
Giidcrnaisrh, J. 13 622 
fhicrin proirss 12 250 
(•urrtisey 2 565 
Guernsey Reservoir 14 399 
Guiana Highlands 12 526-527 
Guianian Shield 10 .567 
Guidance, airaaft landing 
, 10 .577-578 

i Guidance systems 6 2^-287 
autopilot 1 689 
beam rider system 6 287 
command guidance 6 286 
homing system 6 28? 
inertia) guidantt 6 287; 

7 91-92* 

missile 6 287, 8 512. 515- 
517* 

self-contained 6 287 
Guide fossils S 406; 8 358: 9 448 
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Gatded miMik 6 2S7-291*; 

1 510*511 

MDuitic homing lystein 
6 291 

acouadc torpedo 1 48 
air*tO'iir 1 536 
airto-surface 1 537 
anny armament 1 541 
autopilot I 689 
beam rider ayitem 6 290 
dieck-out equipment 6 291 | 
command guidance tystem 
6 280 

Corporal 1 541 
environment 6 291 
guidance aystemi 6 266-287 
homing guidance system 
6290 

hyperbolic guidance system 
6 289 

hypersonic flight 6 5925 
inertial guidance system 
6 286: 7 01-92 
infrared homing system 
6290 

Increase 1 541 
on naval ahi{>s 12 263 -266 
naval torpedoes 1 543 
Nike-A)ax I 541 
Nikc-Hercules 1 541 
ntnei^ne 9 167-168 
optical htiming system 
6 291 

radar homing system 6 200 
radio-inertial guidance 
6 289 

Rrgulus 1 1 543 
rrliabnily6201 
rocket engines 1 1 GOO 
Sergeant 1 541 
Sidewinder I 542a-542b 
.S{>arrow I 5425 
stellar-inertial guidance 
6 280 

TaUn 1 5425; 12 263-264 
I'artar 1 542b; 12 263-265 
terrain recognition system 
6 280 

terrestrial field guidance 
systems 6 289 

Terrier 1 S42b; 12 263-266 
test firings 6 201 
wire command 6 290 
see also Missile guidance 
systems 

Guided missile ships 12 263-266 
Cuignardta bidwetUi 6 251 
Guilford. J, P. 10 33 
Guillemot 3 9 

Guillotine; shipbuilding 12 291 
Gulnand. P. 1.. 9 350 
Guinea Current I 626 
Guinea hen 6 291 -292 
Guinea pig 6 292; 14 136 
cavy 6 292 


GuiriM |Mg>-co»f. 
complement 3 333 
gestation period 6 182 
Guinea worm 4 270 
Guinea worm Infection 6 292 
Guineafowi 6 18 
Cuiroca caerulea 6 275 
GuiUr 8 665-667 
GutUr fish 4 418; 11 331. 348 
Gula 3 279. 280 
Guldberg. C. M. 5 51 
Gulf Coast geosyncline 6 174 
GuirOiastal Plain 9 151 
Gulf Intracoastal Canal 7 1 16 
Gulf minimum-pendulum 
apparatus IS 514 
Gulf of Aden 1 107 
Gulf of Alaska 9 271 
Gulf of Alexandrotta 8 207 
Gulf of California 9 160,271 
Moho, depth of 8 532 
Gulf ot Carpentaria 1 670-671 
GuU of Guinea I 108:9 271 
Gulf of Maine 9 251 
Gulf of Mexico 6 292-293*; 

9 271 

coastal vegetation 4 292a- 
292b 

Oiasul zone sediments 

8 134-135 
airrcnts 6 294 
deposits 6 202*203 
Florida Stiaits 6 294 
hydrocarbons in sediments 

10 56 

monsixin influence 8 585 
neritic sediments 8 135 
salinity 6 294 

siibnut me structures 6 292- 
293 

water temperature 6 294 
Gulf of St. Lawrence 9 27 1 
Gulf of Sidra 8 207 
Gulf of I'riestc 8 267 
Gulf Stream I 626. 6 294-296* 
cold wall in 9 245 
counteruirrent 6 296 
eroKi section 9 246 
description 6 295 
ittberg 7 7 

ocean- meteorological rela- 
tions 9 264 

oft Ncwfcnindland 1 524 
dope of sea aiirfaec 9 244 
surface current speeds 

9 247 

theory 6 295 
thcrmoclinc 6 295 
water temperaUnc 6 295 
Gulf underwater gravimeter 
15 515 

Gulf weed fSargauum; 12 31 
Gulfs of Europe 5 114-1 15 
GuU 6 296'; 13 495 
Gulland, J. M. 8 598 
Gullstrazid errors 1 4 
Gully erosion IS 430. 444 


Gulp luscus 14 523 
D(-)-Gti]ose245S 
Culpcr IS 2 
Gum 6 296-298 
arabicSS, 297 
cell walls in plants S 617 
gasoline 6 70 
guaiac7 514 
mannan 8 92 
mucilage 8 621-622 
pectin 9 608-609 
source 6 297-298 
structure 6 297-298 
use 6 298 

viscosity 6 296-297 
Gum inhibitor (gasoline) 6 70 
Ciitnbelina planata 5 434 
Cummosis 5 548; 13 243 
Gun* aircraft 1 534-536 
artillery I 539 
interior ballistics 2 62-84 
machine guns I 534-538 
naval 1 542b 
self propelled 1 539 
submachine guns 1 537 
towed 1 539 
Gun batteries 5 280 281 
Gun perforating (oil and gas 
wells) 9 296-297 
Gun sights I 537; 3 591; 

6 298-299* 

Gun tunnel 14 .502b 
Cimcottoii 2 626, 5 75 
Gundu 9 434 
Giinflint chert 9 521 
' Giinite 3 .565: 6 299 
Guniting (coal mining) 3 238 
Gunn. n. 1.3 403 * 

Ciiirm, R 10 574 
Gunpowder 5 1.50: 9 102 
COnlhcrschulrc. A. 13 20 
Giliw (glacial) 6 195 
Giinz/Mindcl (inlei glacial) 

6 195 

Guppy 3 650; 6 299* 
Gurkenthal. Alpsof 5 117 
Gurney. R 7 476 
Gurney. R. W. 10 162: 11 282 
(iiirncv Mott theory 10 162 
168-169 

Gusano del monte 8 680 
Gustation 3 49-50: 4 160 
Gutenl>crg. B. 4 339 
Gutenberg. | 3 344, 10 507, 
609; 14 160 

Gutenberg low-velocity rone 
12154 

Giithion 7 141 

Guthrie. E. R. 7 442 

Gulin 5 118 

Gutla 3 59 

Guttatiem 12 127 

GiillerA pfumifera 6 292 

Guttulinaceae 1 50 

Guyot see Seamount and guyot 

Gyalu Mountains 5 1 18 


Gymnarekus nihtlau 4 428 
Gymnoascaceae 8 123 
Gymnoblastea 0 554 
Gymnocerau 6 408-41U 
Gymnochdtts dioica 7 335 
Gymnocodiaceae 1 23 ? 
Gymnoeonut intersiitialts 
11344-345 
Gymnodinla 4 197 
Gymnodinium breve 1 699; 

4197:8170 
Gymnodium 11 59 
Gymnogyps eaUfomianus 
14 377 

Gymnolaemata 6 299-300 
Cryptostomata 3 579 
Ctenostomata 3 61 1 
epistome 6 300 
Gymnophiona 0 300 
Amphibia 1 333 
Gymnopleura 4 S3 
Gvmnopieuran crab 4 33 
Oymnospermae 5 32; 6 300, 

10 345 

BcnncUitales 2 163: 6 3( 0 
classification 6 300 
Cunifeiales 3 400a-400b. 

6 .300 

(Ainifeiopliytae 3 4(H9). 

10 346 

Cordaiiales .3 476, 6 3011 
Cycadales 3 630. 6 3fH) 
GvLadotilUalrs 3 t^O, 

6 300 

Cvcadopliytac .3 640, Ifl 
fuMil plants 9 503 
Giiikgoalcs 6 187-188. 3(X) 
Gneia]es 6 226.6 3l»0 
reprodtirtion 0 300 
Gymnospermoiis wood 14 .524 
Gvmnospotangtum funiffeti 
vi'rginiamie 5 546 
Cyninostomalida 6 IWO*. 467. 
1153 
ich 6 300 
trichite 6 300 
Gyninotklar 5 649: 4 428 
Gymnotus carapo 4 428 
Gynandromorph 12 229 
Gynorriiim .5 328. 332 
Gynogenesis 5 234; 6 301 
Gynomerog^ny 8 244 
Gynura 5 39 
Gypsiie6.301 
GypsophiUt panit'ulata L. 

11 546 

Gypsum 6 301; 11 387 
anhydrite with 1 407 
cilcined 6 301 
calcium mineral 2 398 
evaporite (saline) 5 127 
gypsite 6 301 
occurrence 0301 
fdaster of paris 6 301 : 

10 397 

in redbeds 11 387 
rock gypsum 0 301 



CteoviUf M. V. 


17S 


yiinspaf®®®* 

.ulf^te of calcium 2 S99; 

13 34 

tfrra ail** 6 501 

ti>es 6 sol 

(.tpsuni plank 6 SOI 

i,sys\ moth see I.ymantria dis 

f,.i» 

(^.Mior 6 501-505 
orculalorO SOS 
duplexcr 6 SOS 
Hall'CffcctO 304 
micjowave optics 8 418 
Rayleigh's one-way optical 
system 6 SOS 
theorem of reciprocity 
6 301; II 575-375 
{Uiaiory screen 12 81 


Gyratrix hermnphroditui 

Gyrodectyha 14 78 < 

11542 

Gyrodaetyltts funduU 8 574 

Gyrinidae S 276 

Cyrodur 7 327 

Gyrinocheiltdae 3 649 

GyrogofiitcS II 

CyrinopbiftM porphyrittcus 

Gyromagnettc effect 6 306-307 

127 

Gyroniagnettc ratio 6 S06-S07*. 

GyrmuiS286 

8 4S 

Gyro see Gyroscope 

Gyropcndulum 12 70 

Gyro velocity meter 6 31 1 

C>yropidae 8 78 

Gyrocompass 4 21: 6 305-806*. 

Gyixncojx 6 S07-3I2 

310 

accuracy' 6 31 1 

basic operation 6 505 

angulai inuinentum 6 508 

dead reckoning 4 21 

apparent precession 6 310 

limitations in polar legions 

astto tracker 1 6765 

10 443 

automatic horizon 1 676 

Schuler tuning 6 306: 

computing optiral sight 

12 69-70 

5 281 

Gyrocoiylidea 2 659; 6 S06*; 

dnectional gyio 6 309 

10 414 

floated 6 309 

1 Gyrodactyloidca 8 573 

free 6 309 


gyro-stabiliicd platform 
*I 6760:iSU: 12 70 
gyro velocity meter 6 811 
gyrocompass € 305-506, SIO 
gyroscopic instruments 
0 509 

integrating gyros 6 510 
nutation 6 309 
precession 6 508, 10 570 
random drift rates 6 SI I 
rate gyros 6 310 
rate of precession 6 308 
rigidity 6 508 

in let vomeclianisms 12 202 
single axis gytoscopes 6 510 
turn . ltd bank indicator 
14 163-164 
veriical gyro 6 309 
Gyms 9 57 

Gzovski. M. V. 13 417 




h iff PUi»ck'$ coniiant 
)| Jiul 4 

M thfoirm 2 279 

H \ationjrtCT 280 

ha I viiiis 9 M4 , 

Hwick ga< prcssuie 
,{r4\iniel^r J5 515 
Hair. A 2 408 

lie lfai>-\an Alphm effect 
4 

IIjIat prwesN I 326-327; 

■) in'! I 

Kabil Ntrviigth 7 442 
Habiiil. frr>h-i\atei 5 521 
)la<'\'*h\acon 5 5 

Hi'iiobirt'On )ugjiamU\ 

12 2'n 

Hi mm itlaris 1 499 

tnrfra^loma IS 6 
H(i''ron<'mn mtrrof/nrria 13 0 
Hnl'iout'ma miuca^ IS 6 
ll i'‘}oiioiha mtnuta 2 IH 
llitk MM tug 12 42 
II.i(Viuiiv 6 il3 
tU(kniaia(k 7 104 
Hafknev' hoiM* pr«N(iirtion 
it 188 192 
Hjilal /fine 4 39 
>la'ldni.ir(I. facques 9 226 
II I'ljr 2 628 

llKliln(k5 41A, 6 2. H IIS 
John 12 234 
M.HlroTnerina S J58 
Hidron 4 'f42(i. 542H 
H-Kin. J. 11 213 
MAK pioLcss 4 .555 
MipfM. Ernst 1 423, 4 569; 

8 t-.6, 10 378 
Huemaihpsa 1 532 

c/iiHani 6 157 
Httrmaf[ogus 4 218 

n 631 

fia^maphysabs learhi IS 630 
ffonnophysalts leporis- 
Palustrh IS 14 
naeiiutochromc S BO 
Jlonuaioroirw 14 376 
^^f^tntolorchui 14 78 
^f9rniato\}phon 6 408 
^ttfinatotiphon inodota 6 405 
W«ifmeB(er« II 556 
ft<temrnteria officinalis 11 556 
fformobarionetla II 567 
ff^emoceta danae $ 567 
Ha^mogamosui ambulans 
8 25S 

13 195 


Haemonehus contortui 12 247 
Haemophilus 2 352: 6 412; 

H 18 

Haemophilus aegyptius 10 238 
Haemophilus ducreyi 
2 352: 12 372,413 
Hoemo^iVur duplex: 8 597 
flaein<7/)5i7ui influenzae 
2 352.461:6 412; 10 23H. 428. 
13 528: 14 21 

Haemophilus parainflurnzae 
2 552 

Haemophilm pertussis see 
Bordelelta pertussis 
Haemophilus suit 6 412 
Haemoptf grandtt 1 532 
flarmopit rnaunoratw 7 449 ^ 

Hannoprotculae 6 313 
Ilaetnoproleus 6 313, 314 
llaetnoprotrm (otumhar 
6 315 

Haemoprotew lophorty't 

6 315 

Hacmmporulia 11 52 
Haemosporuliufa 6 313-317*. 

IS 11 

llaCiier. St 5 209 
Ifafnia 6 317 
Hafnium 4 545, 6 317 
electron configuration 
4 504 

exiracrite mcialluigv 
8 277, 14 616 
ionization potential 4 504 
ilaga aitiinctiT. forest 
trtffisuration 5 457 461 
Hageman factor 2 266 
Hagen. H. 7 ma 
HagBsh 1 414; 6 685 
Hahn, O. 3 48; II 30; 14 210« 
Ilaiiliiiger. W. K. 7 188 
llaidingcr fringes inteiferriKi 
oi waves 7 188 
Hail 6 317 

fomiation of 3 2'6 
precipitation 

(meicorologv) 16 .574 
radar echoes 11 21 2ft 
sfrrics 12 237 
squall line IS 21 
storm detection IS 165 
Hatnirtft lythri 13 171 
Hair 6 SI7.3I8*. 7 176 
development 6 518 
dyeing 4 311 
Hair hypometer 6 578; 

8 317 


Hair organ S 282 1 

Hair seal 12 122 | 

llaintreaks 7 464 
Hairworm 6 318*; 9 S3 
Hairy chinch bug 6 405 
Hairy fly 4 212 
Hairy fungus beetle 3 278 
Hair>' vetch 14 310 
llahv woodperlcer 14 541 
Hake 5 416; 6 2 

marine fisheries 8 113 
llala, F 1 61 
HaUcaridar 1 24-25 
llalber 'I'ypni S 348 
Halcatnpella I 52 54 
Halrhekia 2 4! 8 
Hale.C.F. 13 110 
Hate spcctrohc1ios<o{>e 12 .581 
Haleromorphi see 
Amiiforniev 

Halemauinau Volcano 14 354 
Haletm 4 158 
Hnlcuti 'arfibiut 12 146a 
Half addci: digital 
lomputer 4 182 
' Half angle formulas; plane 
' trigfinoinetry 14 95 96 
Hair-Bog soils 12 438 
Hdir life 6 318-319 

commeriial radioisotopes 
11 313 

radioactlvitv 11 275 
Hair line 6 153 
Halt pciKKl irr HaU life 
Hall-reaction* oxidation- 

fedmtion icaitums 9 415 
466 

Half value time \ee Half-life 
Half-wave antenna see 
\ntcntia faeiial) 
llalf-wavr *Kiieiitial 10 455 
Ih’lf-wavc n'Clifirr II 383-381 
11 iiilH-ak 2 161 
Halftone 10 610 12. 618 
//arjACciiit leufocephalut 
4 317 

UaUanawn 12 347 
Halibut 5 315, 416, 16 417 
tialii howlrta panuea 6 319 
Halirhondrida 2 647, 4 56, 

6 319*; 10 515 
Halicfona 4 57; 13 10 
Halirlona orulata 6 333 
Halictyslus 3 255: IS 76 
Hahelystus auricula IS 75 
Halicryptus spinosus 10 587 


Halictid bee 6 574 
Hahctidae 6 574 
Halictus 6 582 
Halicystis 2 235 
Halide 6 319 
biomidr 2 343 
calcium 2 399 
carbon 2 464 
chloride 3 67 
fluoride 5 3.50 
hydri^en 6 546 
organic 6 325*330 
plutonium 10 424 
silicon 12 321 
see alw Arid halide: Alkali 
halide 

Jlnth'-rda 6 319*: 7 516; 12 348 
Hdliotidae 1 2. 591 
Halhtis 6 75: II 19 

flabotut crarherodii 1 2 
HaUolUK fulgent 1 2 
Huliotus gigiiritru 1 2 
llabolus rnfettens 1 2 
Ibdioiiis lubcrfulata 1 2 
Haliptidac 3 276 
Haluaica 4 .54, .5.5, 57, 10 516 
Halisarca dujardini 4 58 
Halite see Rock silt 
Halithertum 12 347 
Hall. Asaph 6 265 
Hall, C. M. 1 292 
Hall. J. S. 7 222 
llnll corflident 2 339, 6 320-321 
Hall Hfect 6 319-321*: 8 60 
ferromagnetic metals 
6 321 

galvanomagnetic effects 
6 21 

gyralors 6 304 
ionic vrystals 6 32 1 
semlamductoni 6 321, 

12 167-169 
thermal side effects 
6 320 

Hall 6e1d 6 320-321 
Hall process 5 555 
Hall vultage 6 320-321 
Hallvnintas rocks 8 299 
ilalli-v, F., 4 335: 6 322; 14 300 
Halley’s comet 6 522 
Halluysite 6 322-323 
caiion-exchmige 
capacity 6 322 
differentia] themal 
curves 6 323 
forms of 3 165 


176 Hfllluclnallon 

hydration sute $ 165 
itnicture and morphcdogy 

eS28 

Hallucinaticm 0 SiH 
Halo 6 325*; 8 320 

In rock-making mineral! 

10 417 

alpha-Halo ester: Reformatsky 
r«iCtion II 402 
Halo phenomena: sundog 
13 291 

Hahbacterium II 64 
U^lolMKlerium haiobium 
i 940 

Hatobates § 400. 406; 14 404 
Httlobates micans 0 406 
Halocarbonyl group: acid 
halide I 44 
HalocUnc 6 323 

Arctic Ocean 1 527 
Bering Sea 2 167 
esiuanne circulation 
5 R1 

North Sea 9 165 
Hatocyptena microsoma 
10 637 

Halofutin reaction 6 323 324*: 
7 339 

Halr^tm elnnents 6 324 
astatine 1 595 
hrmnine 2 343-346 
dilorine S 67-76 
fluorine 5 351-355 
halide 6 319 

iodine 7 236-240 j 

Hali^en minerab 3 68; 

6 324-325* 
organic quantitative 
analyst! 9 898 
Hali^nated alkenes I 64 
Halt^enated hydrocarbon 
6 325-350 

alkyl halido 6 325 326 
bromine 2 346 
carbon 2 464 
carbon teiradiloride 
2 4G7-468 
chlorine 3 73-76 
chloroCorm 3 77 
6re extinguishers 
5 279-280 

fluorides by diaiotization 
4 106 

fluorine 5 353-555 
Freon 5 501 
hatogeiiaied aromatic 
hydrocarbons 6 327-328 
iodine 7 240 
iodoform 7 240 
polyfluoroolcfin resins 
10 470-471 
unsaturated halides 
8 325 927 

Halogcnatlon 8 325-330 
alkane 1 230 


I Halogmiaclon->eofil. 

I bromine 2 346 

I halcrfoim reaction 

6 S2J S24 
iodine 7 240 
i Halogotoid 3 634 
Hehgeton 13 240 
alpha-Haloketones 9 461 
Halo-obilgatory bacteria 

2 340 

llalophilic algae 2 339*340 
Halophyte 4 292a: 8 90 
Haloptiius acuUfroru 4 40 
Halosaurldae 4 41 
Halosrrc 8 90 
Halosulfonic acid 18 263 
Halaydna 19 465 
Halotolerant bacteria 2 340 
Halot/eiia 6 406 
Haltere 4 211.214: 5 361-362; 

7 127; 12 180 
Hatteria 9 317 
HaUieus bracteatut 8 405 
Halysites 12 929; 13 381 
Hamel 1 532 
Hamilton. E. L. 8 137 
Hamilton. W. R. 2 410; 

3 592; n 184. 57H 
HamiUtm-Jacobi theory 

2 438-499:6 331-932* 
Hamilton's equations of 
motion 2 437-439; 

6 580-531* 

Hamilton's partial 
differentia! operator 11 187 
Hamilmn's principle 1 58; 

2 437; 6 331* 

Hamilttmian 6 330 

Boltzmann transport 
equation 2 281 
canonical truuforma- 
tions 2 437-439 
harmonic oscillator 
6 343 

least action, principle 
of 7 444 
parity 9 565 
quantum chemutiy 
II 145 

quantum theory, non- 
relativistic 
11 165. 172-177 
Haminoea 13 406 
Hamitermfs sth*tstri 12 237 
Haminada 4 76-77 
Hammar, J. A. 13 613 
Hammer cnisher 3 558 
Hammer forging 3 470 
Hammermlll I 134 
Hammett, L. P. 1 42 
Hamming, R. W. 7 100 
Hammond organ 8 667 
Hampshire swine 1$ 339 
Haiiu (amateur radio 
operators) 1 298 
Hamster 6 332-SSS; 14 136 
Hand 0 333*; 8 188 


Hand. C. 4 389 
Hand composition 
(printing) 8 344 
Hand forming: ceramic 
tedinolc^ 2 643 
Hand grenades 1 540 
I Hand set type 3 344-346 
! Handbooks 7 542a 
: Handedness of space: parity 
9 567 

Handin, J. 11 598 
Handsaw: woodworking 
14 542 

Handset: telephone IS 429 
Handsome fungus beetle 
3 278 

Hangar 1 161 
ainhip 1 219 

Hanging-drop preparations 
8 397 

Hanging valley 6 198 
in fiords 5 277 
Hanging wait; fault 
structures 5 192 
Hankd formula 7 165 
Hankd functions 2 179 
Hanna barley 5 183 
Hannay.J. B. 6 100 
Hansa yellow 10 224 
Hansen. A. 4 159 
Hansen. A. j. 8 76 
Hansen, H. J. 6 225 
Hansen. V. 9 266 
Huisen's bacillus see 
Myfohacterium ieprae 
Hamentaspora 3 579: 12 2 
Hansenuta 12 2; 14 600, 601 
Hannom, W T.JJr. 10 164 
Hanson. J. 8 642 
Hantkenina 5 435 
Hantkenina primifii>a 5 434 
Hantkeniuidae 5 435 
Hantzsch synthesu II 112 
Hapale 8 572 
Haplodod 2 111; 9 442 
Haploemsolieri 4 565 
Haplogastra 8 276 
Haploid 10 488 
Haphlambda 9 537 
HaplomacTobiotus 5 123 
Haplomi see Clupeifonnes 
Haploops lubieola 6 37 
Haplophragmutdes elrgans 
5 432 

Haplosclerida 2 647; 4 56; 

« 333-334*; 10 513 
HapliMporidia 1 47: 6 334*; 

11 53; 13 12 
Haplostele IS 105 
Haplosliche constneta 5 430 
Haplothrips IS 629 
Hapten 1 472 
Haptoglobin t 265 
Haptoglobulin 8 107 
Haptonasty 10 366 
Haptophtya II 57 
Haptotropbm 19 366 


Hanuy, F. 8 235 
Harbor 9 3S4-8S7 
artificial 6 335 
breakwater 2 925 
of Europe 5 114-115 
jetty 7 311 
landlocked 6 394-336 
natural 6 334-336 
navigation 9 21 
port conitniction 6 936 
port efficiency 6 837 
protected 6 934 336 
types of 6 534-336 
Harbor seal 12 122 
Hard paste portelain w 
Porcelain 

Hard pine 10 235-256 
Hard porcelain see 
Porcelain 

Hard red spring wheat 14 m 
Hard red winter wheat 14 4X0 
Hard-shelled dam 3 152 
Hard tick 7 299; 13 629 
Hard water 14 402 
river water II 582 
water softening 14 402 
Hard x-rays 11 302 
Hardboard 14 530 
Hardenability: steel 
13 92, 312-314 
Hardening: induction 
heating 7 73 
nonferrous mctal^and 
alloys 6 379 
steel 6 381 
Harder, 1). S I 076d 
Harderian gland 7 37C 
Hardin, J.W 13 417 
Hanling, C:. 1 596 
Hardness scales 6 337 338 
Brinell 6 337 
file-test 6 337 
Herbert |Kmdiilum 6 338 
metab 6 337-338. 

8 274-275 

micTohardness 6 338 
mtncralr^ 8 465 
Monotron 6 338 
paving 6 338 
Rockwell 6 337 
saatch 6 337 
Shore Scleimcope 6 338 
Vickera 6 387 
wood 6 338 

Hardness testing: abrasives 
1 10 

metab 8 274-275 
Hardtop automtdrile 1 680 
Hardwood 14 524-525. 595 
Hardwood forest 2 205 
Hardy, A. S. 11 187 
Hardy, Sir Albtcr 8 1026 
Haidy, O. H 6 338; 9 
Hardy, Thomas 1 552 
Hardy Creek limestone 3 56 
Hardy plankton recorder 

8 1026-102C 
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jj^y-Wefnberg foitouU 
C 503 

H4IC 7 

Hard.p6 3S9^®^«^ JO 100 
^urriHif*** J 52*54 
Hargita 5 118 

H.,.g-wv.B.9 4S«: 14 230 

Harkfl, n. S 597 
HarVins' rule (nudetr 
jbuiuUncei) 4 547 

Rebecca 1 552 
HailPliun bug 6 405 
lUriofiuin <hick 4 291 


Hjnnn. S. 5 8 
liurniffhta gtundis 6 581 
tlaimohla tritici 0 581 
lijinioiiic (periodic 
plintomena) 6 339 
n>n(ia<tcd to partial 
1 571 

incjHurcment 6 340 
nxxlc of vibration 8 525 
iKMisinusoidal wavdonnt 
14 438*437 

sMiclironous generaion 


I 283 


Itjinioiiir analvria 0 339*340; 


110 341 

Hiimoiiic aualyrer 6 339 340 
lliiiiiniiic lomtituents 
.'ii.li-v) 13 633 635. 639 
CiMh tid(K 4 348 
tl'iinniiic diMoitioii 4 256 


‘Itniionir motion 6 341 -343 
aiiiinic vibrations 
6 3-12-.343 

iliffcrrniialion 4 ISI 
luonionic osnltaior 
6 343 

I issjjous figures 7 541 *.543 
I>n)ii Ilium 9 617 
rotjiiiNial harmonic 
motion 6 342 
nnc wave 12 340*341 
waie motion 14 425*429 
weight on dastic spring 

8 341-342 

Hrfimonic oscillator, 
clotnc 9 419*425 
Baikhauseu criterioB 

9 420 

basic prindples 
9 419-420 
liiKlge 9 423 
biilterfly 9 422 
*-olpiits9 422 
<iv-s(al 9 423 
lUnatron 9 425 
riectron'CaupIcd 9 422 
b-edback factor 9 420 
bequcncy 9 420 
Hartley 9 422 
betetodyne 9 425 
Meacham crystal-bridge 
9 425 

microwave 8 424-426 


HaroKHiic oidlUtor, electric 
— «mf. 

negitive-resistancc 9 425 
phase-shift 9 420-421 
Pierce crystal 9 424 
piezoelectric crystal 
9 423 

resonant-circuit 9 421*422 
lank dreuit IS 390 
tuned-plate, tuned-grid 
9 421-422 
vbf9422 

Wien-bridge 9 425 
Harmonic oscillator, 
mechanical 6 343 
quantum field thewy 
11 151 

quantum theory, 
nonrclativistic II 170 
torsional 9 618 
Harmonic partial 9 571 
Hamonic progression 10 646 
Harmonic series of sounds 
6 339 

Harmonic speed changer 6 343- 
344 

Haimonics: musical acoustics 

6 339 

Harmothod 9 65 
Ilarmotome 14 611 
Harms. H. 10 577 
Hamark, A. 8 1 78 
Harncd.H. S 14 21.22 
Haiiied, K. 3 644 
Hameiii 13 535 
Harp 8 665-667 
Harpacticoida 2 319; 

3 462-46.5, 562; 6 344 345* I 
Harpacticus 3 463 I 

llarpaf iitut ihrlifrr 6 345 ' 

Harjjidae 9 34 
Harries, C. 9 480 
Harrington, C. R. 13 626 
Harris, A. F. 10 603 
Harris, C. 10 603 
Harris. C. M. 4 324; 9 129; 

11 538 

Harris, D. 3 644 
Harris, F. S. 4 1 33 
Harris, R. A. 13 635 
Harris, S. A. 14 342 
Harris process: metallurgy 

7 453 

Harrison, G- R. 10 161 
Harrison, R. O. 4 567, 577 
Harris's sparrow 12 562 
Harrowing 1 127-126 
Hdrtigie trimaculala 6 580 
Hanley. R. V. L. 3 319; 7 99 
Hartley gravimeter IS 515 
Hartley oscillator 9 422 
Hartley spherical model; 

micdle 8 947 
Hanman, F. A. 6 482 
Hartman, P. 5 209 
Hartmann. M. 8 599 
Hartmann formula; 

chromatic aberration 3 89 


Hartmann's Una • 272 
Hanree, D. R. S 359; 4 97 
Hartree-Fock equation 
2 92 93 

Hartridge, H. 5 184 
Harvat fiy 6 471 
Harvesting 1 129-ISO 
ensilage crops I 129 
fiber crops 1 130 
grain crops 1 129 
grasses 1 130 
hay 1 130 
legumes 1 ISO 
root crops 1 ISO 
silage 1 1.30 
soilage I ISO 
tomato 13 666 
Harvesting ant 6 581 
Harvaimen 1 496 
Harvey. B. G. 8 222; U 67 
Harvey. E. N. 2 221; 8 371, 

10 211 

Harvey. H. W. 12110 
Harvey, W. 3 137 
Han Mountains 5 118, 8 617 
Harzburgitc 4 294 
Hasihc proms 5 553 
llase, B. F. 9 24 
Hassall's bodv IS 618 
Hassall's coqniscics 7 63^ 
Hassing, O. 10 613 
Hassing engraver 10 61.3 
llastdloy 1 259; 7 265*266; 

9 % 

Hastigerinetla watersi 5 434 
H.isttnK^J W.2 221 
Hasdngsite 1 337 
Hatch: nautical 12 258-259 
lUtrliciiite 6 345 
Hatching gland 6 2fl3-:^5 
Hatcg Mountains 5 118 
Hatsthekia 2 418 
Haughtonite 2 246 
Hauling c<|uipiDcnt 3 417 
Hausdorff sepaiaiioii axiom 
IS 682 

Hausdorff space IS 682 
Ilausmannite 6 345* 

manganese occurreurc 8 HR 
j Hauatoriidae 6 37 
Haustra 4 16? 

Hauierivian sulxita^ S 543 
Ha.ttv, G 12 540 
Hafay, R. J. 2 171; 3 592 
Hauynite 5 214 
Havana 142 tobacco 5 183 
Havdock’s law 7 337 
Haverhill fever (man) 2 70 
Haversian canal 12 365 
Haversian system 2 284; 

12 565 

dc HaviSaod. G. 4 274 
Hawaii 7 272 

Hawaiian Islands 9 481*482 
volcanic eruptions 14 354 
Hawaiian Ridge 9 261 


Hawk 6 345*346 
Hawk moth 7 464 
Hawka, H. E. 11 599 
Hawksbill turtle 9 22 
Hawkweed 2 432 
Haworth, W. N. 2 455 
Hawser towing 7 115 
Hawthorn 4 62 
Kaxo, F. T. 10 189 
Hay baler 1 115 
Hay fever I 256-257; 2 201; 

6 346*. 590 
Hay itch mite 14 115 
Hayashl, T. 6 184 
llayfoid. F- j. IS 517 
Hayforvl. ]. H. 6 120 
Hayford eliipsoM 6 120 
Haynes alloy 7 266 
Hazard. C. IS 303 
Hare: dust storm 4 296 
sky color 8 320 
Hazel 5 178 
Ha/el sandstone II 388 
llazelhoCr, E. I 123 
Ha/diiut see Filbert 
HC smoke 12 82 
HCA* herbicide 6 42| 

HGI fviemsa sum IS 33 
H<pS 598 599 
Head I 396; 6 .545* 

Head (pressure) 6 526 
Head, H. i 41H); 4 584; 9 56.5 
Head, Insecta 7 134 
Head botfiy 8 680 
Head losses: pipe Row 10 240 
Head louse see Louse 
Head shaft 12 240 
Head smut 3 463 
Headache 6 340-347 
Header-type boiler 8 102d; 

14 412 

Headland 12 305 
Headwater streams 11 581 
Health pliysics 4 37-38; 

6 346* 

Hcaid.ll. C 11598 
Hearing I 665; 6 347-3560 
audiUiry feedback 6 356a 
auditory neural system 
6 355-856a 

auditory systems theory 
6 3.545-354C 

binaural hearing 6 351; 

13 128, 561 

binaural sound systems 
2 191 

oxihlva 6 354c-354d 
cochlear microphonic 6 3.54 
Flelcher-Munson 
contours 5 299-300 
frequency theory of hear* 
ing 6 3.54a-3545 
HclmhoUr hearing theory 
6 354a-554b 
Impairment of 4 21-22* 
inmgrative procem 6 3565 


17t Htorlng oid 


Hearing~eoflt. 
limits o{ 6 550 
loss see Deafneu 
loudn^ 7 SB6-587 
organ of Cortt 0 SSic 
perceptual activities 
e 347-348 
pitch 10 244 
psychoacoustics 11 72 
resonantt tlicory of hear- 
ing « 3540-354b 
I'rsonance-vollcy theory of 
bearing $ 554a-354b 
response of auditory 
syilcm B 552-354 
Riilhcifoid hearing theory 
6 354d-3545 
sensory learning 12 182 
sound detctliuii 
6 550-351 

sound disnimiiiation 
6 351 

sound properties 
fi 549-550 
theory 6 554 5505 
Hearing aid 6 5505-557 
biiuiiral 0 557 
clectnral 6 5505 
eyeglass 6 55b5 
monaural 6 557 
Hearts I37-I5H. 6 357* 
adrenergic heart beat 
S 139 

atrioventrirular node 
3 158 

atrium 3 157 
AV node S 158 
cholinergic heart beat 
3 1S9 

roinparativc anatomy 
2 497 

nmiracnon ryrie 3 158 
diastole 3 158 
eleriTocanliogiani 3 1 58 
electrophysiology (licaii) 

2 500: 4 528 529 
emboHstn 4 565 
endocarditis 4 588 
P wave 3 158 
pacemakers 159: 0 557 558 
partition of erobryonie 

heart 2 185-491 
peru'ardial easily 

3 157-138 

plionocaidiogiaphv 10 121 
physiology 2 505-508 
QRS wave 3 158 
regional differeniiatioii 
of einbrvonic 2 487 
SA nude 3 158 
sinoatrial node 3 138 
systole 3 158 
T wave 3 158 
ventricle S 157 
Heart (ganglionic 
pacanaker) 3 139, 6 157 358* 


Heart, congenital defects 
2 508-516 

catdinc valve anomalies 
2 515 

Interventricular septal 
defects 2 511 
pulmonary stenosis 2 513 
septal deferts, heart 
2 510 

situs inversus, heart 
2 515 

valvular stenosis 2 514 
Heart disorders 5 441; 

6 358-362* 
beriberi 2 lOti 
disease 4 192 
subacute bacterial emlo- 
dtditis 6 500 
Heart worm 5 258 200 
Hearilwat, contnd 2 507 
llcartlx'at, origin 2 507 
lleartlcaf willow 14 495 
lleartrot; tree 14 75 
Mcarlwatcr disease 6 362 
Heat 6 502 

Hrilish ihcrinal unit 

2 540 

ralotie 2 419 
(ondudiuii ser 
Camduttion (heat) 
(omdiioii see 
Convfftioii (heat) 
as form ol oncigy 

3 407* 

Jimir'!. 1.1 w 7 5165 
nterhanical eipiivalrnt of 
3 407 

radiation w Heat 
radiation 

thermal expansion 
13 549-550 
thcrmndvnamics 
13 504 572 
tiaiivier see Heat 
' tiansfer 
lleal (rstiii.s) 5 79 
Heal, atoniir 12 574 
Heal, raolcriilar 12 574 
Heat balaiue 6 502-305 
man 2 201 
)M>wer plant 10 55b 
Heat balance, tcriesirial 
atmnspheiir 6 .165 
Heat budget measiiiemcnts: 

use «f satellites in 8 522 
Heat raparitv 6 503-565 
constant tcm|N‘utinc 
6 564 

gases 6 565 
and heat convection 
3 441 

lic|uids 8 304 
solids 6 384; 12 574 
thermodynamics 18 573 
Heat condiKtion see 
Conduction (hnt) 

Hrat content see Enthalpy 


Heat exchange between sea and 
atmnsphens 12 103-104 
Heat exchanger 
6 .165-967*, 375 
double-pipe 6 375 
enthalpy balances 5 4 
evaporator 5 127 
gas turbine 6 60 
marine 8 121-122 
steam healing 13 82 
tubc-aiid-shcll 6 375 
Heat flow: iiisularicHi, 
heat 7 100 
see abo Conduction 
(heat) 

Heat gcner.Uion (earth) 

4 151-594 

Heat insolation see 
Insulation, heat 
Heat insulator 6 374 
Heat lamp 7 104 
Hrat Ims (skin) 12 180 
Ile,it of combust i(Hi 8 2*K) 

Heat of condensation 
(neiilroris) 5 287-288 
Heal of foim.ition 11 559 
lira! of vaixirizjtinn 3 977 
Hear pump 6 567-56^1 
as a cooling machine 
6 5t>H 

ideal cycle 6 968 
seasonal lo.ids 6 368 
as a wanning m.uhiiie 
6 9fi8 

v.ipor cycle 14 272 
Ileal ladialion 6 569-571 
atomic thcxiiv 6 5ti5t-370 
lila.V tXKl/z 251 
hiark-biNh ladiation 

6 971-575 

cavitv radiation 0 571 
I cMnissivilv 4 582 

enc'igv distiilmtion 
curves 6 570 171 
grav iKxlv 6 206 
hc*al transfer 6 574-175 
incandescence 7 49-50 
inliarcd radiation 

7 101-106 

Kirchholf's law 6 371 
light 7 505 

from nuclear explosion 
9 182 

Planck's radiation law 
6 572-575 

from planets 10 270-271 
Rayleigh-Jcans law 
6 572 

Stefan-Roll/inann law 
6 573 

lemfieracuir determina- 
tiem of heat nuliaiors 
6 375 

Wien's displacement 
law 6 373 

Wien’s radiation law 
6 373 


Heat-resistant paints • 493 
Heat-set ink 7 US 
Heat sink: cooling tower 
3 452 

spacecraft structure 

12 .553 

Heat-storage devices: 
chemical salt 12 470 
water 12 470 

"Heal switch" 3 574; 13 2%/) 
Heat transfer 6 374-375 
air-cooled migines 4 C05 
air cooling 1 146-147 
conduction 3 583-991*; 

6 374; IS 500 
ccmvcction 3 4.19-44 !•; 

6 374-375: iS 5l'ifi 
cooling towers 3 452 
dcrsigti consideratinns 
6 374-375 

in the earth 4 333-554 
fliiicl flow .1 939-140 
heat cxchtingers 
6 365 367. 375 
liquid cooled engines 
4 005 

panel heating and ccKriitig 
9 556 

I radiation 6 569 ‘175 

relation to icmpcrntiirc 

13 480 

resistance healing 
II 4RK 

spacerrafi 12 54^ 
in SI. 11 S 15 107-108 
surface coiuleitsei 11 5I!I 
thei nuKlviiaiiiit 
procc'sscs 15 571 
vapor condetisei 
3 577-382 

Heat treatment (glass 
picxliitis) 6 207 
llcat-tieatnicmt (metals ami 
allow) 6 578 582 
jncliietioii heating 7 72 71 
surface hanleiimg of 
steel 13 512 
tem|iering 13 491 
HKAf ^higli explosive 
antitank) projectile 1 540 
Heath .1 65 
Heath. T. I. 6 154 
Heating, ncrcMlvnaiiiii 
3 442-445 

Heating, arc see Aic hcaltnx 
Healing, cciilral see (0511181 
heating 

Heating, comfort 6 375-577 
cost of operation 6 577 
design 6 376 
dc|pec-day 4 44-45 
forced-air 14 385 
fuel coasumption 4 44 
heat pump 6 367-369 
heating load 6 375 
hot'water 6 493-494 
infiltration IcMS 6 376 



HtlminriiMporiiHn dllMOM 


Heating, comfort-conl. 
insulation and vapor 
barrier 6 576 
ladiant heating 11 215 
sol.ir heating 12 470-471 
steam heating 13 82-83 
thcriuo^iat 18 593 
total heat loss 6 376 
ttATin air 14 384-385 
(leaimgi dielectric 4 113-114*; 
b 177 

llcatiiig- deciric 6 377*378 
,|H.t4C(uc 4 113-114*; 

6 377 

(Honoiiiits 6 377 
(liitiii aic6377 
ciiitioilieiinich 4 467 
imii.ue'. 4 427 
l>(-neial (l('sigii Icaturcs 
(I 37H 

oMiiriiim 6 377; 7 72-74* 
(iiiile's law 7 3165 
icMSIaiur 6 377; 

II -IHT-IIK)* 

(lieniial piohlt-ms 6 377 
lit mitt;. Mdai 12 408, 470 471 
Hiatnig. siiMth sre Steam 

iii'ilitig 

Mtaring. iheiinoclcitiu 
13 ’»8*i 

ih.i.c taiill sliutturcs 5 192 
IliM-.K i-llun .lit Cl an I OTt 
asi|il.im‘ 1 208-211 
glider 0 2I'( 
nt.ivitig (liinl) 5 510 
lu 1,111;. (diiirt) 12 273 
ilonisiilr, <) 2 410. 7 254. 
no 

lit iw h.tiiiiiii (Kiwtt gLiVk 
t I", I 

>l( I' t iMiiuin liiiit glais 9 351 
lh.'u musci 12 203 

IUai\ <listill.)ifs 

liH-iioUniiii) 10 72 
O' i\\ flitii gUs^ 9 351 
II(.«u-Ik|ui( 1 separalioit 
il'ciiiigiaphy) 10 52 
minnaU 6 382*. 8 441 

loiHcmtalion III qiiaitriU's 

11 188 
K<irnvt 6 40 

lupiUl scpaiatiuii 10 52 
ui iimuTal proq>cciing 
11 20 21 

in sediinciilary locks 

12 132 

ihoiianite 13 609 
phoophalc Clown glass 

‘iJSl 

' sp.ii see Barite 
water 4 483. 6 382 .383 
deuterium 4 85 
deiiiertum oxide 4 483 
‘*«topc separation 7 295 
ineparation 6 382-983 
properties 6 382 
oies 6 382 


Hebb. D. 0.8607 
Hebepitrenia 12 66 
Hebridae 6 401 
Hechtia 5 190 
Hecla strait 9 166 
llectocotylm 2 645 
llecloritc 9 164 
Hcdberg, H. 9 515 
Ifeiltllc frame 15 535 
liedria 9 504 
Hi^denbergite 11 129 
Urdvra 7 437 

lleilge Hog (locket) I IHlu 
4846 

Hedge maple 8 99 
lledgchug 7 1 12 
Hedgerow piomineiiies 11 274- 
284 

Hedonic gland 12 60tl 
/iedrioryWw 12 27 
HetUigiaceae 7 275 
Heel (udiitic.it) 12 271 
llcweii, li 12 11 1 
Heidclboig man 5 477. 478, 

6 .383 384* 

liinno hftdrlhfr^nt\i\ 

G 384 

llcightfindci’ Taiigcfindcr 
11 340 

Meikes. K. R 1.1 .578 
Hell gun 14 69 
lleillmiiui. 1. V II 49 
Heine liailcs .5 1 83 
Ileisenlieig, Weiiiei 1 ^50. 

.1 353, 5 230. 7 .503. 

; 8 176. 19-1; 9 363. II 115. 

118, 154. 12 :il. 14 191, 125 
iitneriamiv piiiuiplc 
14 191 

HcHsenlx'ig exchange ciieigs 
1 470, 5 230 231 
lleiseiilK’ig theoiy of 
lenoniag.ietisin 5 230 231 
lleising, R A 11 97 
Heiskaiien, \V '\ 6 120, 

1.1 419, .516 
Heiilci, W. 11 147 
HeilkM-Iamdon ihiNiiy 11 147 
Hekla 5 120 

Heklor (asteioid) 14 111 
Hekiotic41area 6 7.5 
Hclderbeigian stage 4 87 
llcleidac 4 212 
llctrouotnui H 78 
Hettamjdioia 10 215 
Uehanthiis 14 283. 105 
Helianlhtti annuw 
IS 118, 12.3. 291 
Hflianthus iuhenntu 1 .566 
Heliar leas SMtem 7 454 
Hcliasteridac 4 370 
Helical antenna see 
Antenna (aerial) 

Helical gear 6 83 
Helical spring 13 16 
Helicinidac 1 591 
Hdicity: neutrino 9 83 


He/icobiuldium ^ufyiureiim 

8 677 

Helicoid 4 71 
Helicoid cyme 7 !I8 
Helicolepidinidae 5 435 
}lehc 0 mus 7 471 
Hclicoplacoidea 4 360, 367, 371- 
372, 3726. 376; 6 384*; 12 91 
IMuofdotw 4 371 
Helicopter 6. 184 •38«) 

antisuhmanne warfaie 
I 485 

blade stall 6 386 
collective phcJi 6 387 
c)(Uc pitch 6 .187 
engines 6 386 
(iight chaiacteristics 
6 386-387 

Oiglu capabilities 0 381 .185 
Hight cuiitioK 6 386 3KK 
nulilar) use's 6 389 
IKiwet plants 6 386 
public caitk'rs 6 389 
nitot 6 385-.186 
ttp-^xiweied 6 386 
vertical lake oH ami 
landing (V I OI ) 

14 30M 

Heluos|ioi.ic .5 562 
Hrlifos]Kiii<l.i .1 226, 6 38<). 
3*81* . II 52 

iHon'-iliiinn 6 39() 
Hidigtmisnniidae 1.1 193 
' Helindotif yellow C',A 4 305 
I llrlKKhmnoiiieler II 2SI 
I IlcduKhniilae 7 itil 
HeU(inag«41ida I 57; II 52, 

12 27 

lloliogeonomy ler 
.AsiioiiomUal gcophysiis 
Ifeliogeoplivsus ice 

Asiioiiomical gcsiplivsics 
h'ltofnna 3 255 
• tc/io/»o>rt cflcrfdcfl 1 264 

Ileliornithidiie 6 286 

//Wio//ih amitf>na 7 470. 472 
Hflwtlo iffs luirniorrhoutalis 

13 628 

llf4t(ilio|ie 7 302; 14 132 
I1c4io/oa 1 122. r* 27 
'll* o/oida I 57, 6 3'.«). 

11 .52, 12 27 
Hi4ipoT(s 1 161 
ilelisoma II 93 

Ileliiim 4 54,5. 6 3fm-392*,7 90. 

9 197 

anaUtual deieiniination 

6 .192 

discoverv 6 391 
ent ropy • tempei aiure 
plot 7 .596 

iiiveniofi innpcialure 

7 538 

ioni/alion yiotential 
4 504 

line spectrum 7 .521 


m 

Helitim~ccmt. 

liquefadion plants 8 571 
liquid and solid 
0 392-393 

in meteorites 11 271 
natural gas by-product 

g 6 

occurrence anti origin 

6 390-391 
production and 

distribution 6 591-392 
pro|iettics 6 391 
S|>crtriim and tc^rm 
diagram 1 660 
use in airships 1 217 
uses 6 390-392 
selocity of sound in 
12 513 

in wt4ding 14 467 
Heliuni 1 6 392 
H(4ium II 6 392-393 
HeUum-3 3 572 6 393 
Helium 4 3 .572 
Hi Inim, liquid 6 392 39.1*; 

7 541. 13 302 

{ Bose-Kiastein statistics 
2 305 

low-tem|>craiurc physics 

7 596-597 

hecond-otder transition 
12 12/ 

siipcrniddily 13 301-302 
//Wiv3 64. 5 203:6 393*; 

11 93 

Helix (spiial) 4 71; 13 1 
llrH\ fls/icnii 6 438 
IIcU\ dfsrrtotum 6 439 
Hflix fiowalia 6 438; 12 .188 
Hell, K. 10 613 
Hell diver 6 2GH 
Ilcll-Volbaid-Zeliiaki 
leaction 1 44-45 
llillaiKMIansen.B. 9?45 
llillticmler 3 578. 6 393-394* 
llellei, C. II 477 
Hellgranuniic 6 394 
Ilc4inand l.akc I .580 
I llelmami River 1 58tt 
i Helmert. F. R. 6 120 
lldniholtr. II. I.. F. Voii 
2 232: 8 661; 11 373 
Ilelinholl/ coils 6 .194; 11 .513 
magnctoiiictCTs 8 64 
solenoids 12 472 
Ifclinhoilz double layer 

8 347 

Helmliolu free energy 

5 491; 14 553 
Hc4mho1tr hearing theoiy 

6 35 In 3545 

Helmliolu resonator 11 505 
H(4iniiith 9 .593 
flelminthosporitwi 7 328; 

8 440; 12 508 
see also Plant disease . 
llelminthosporium disease 
10 SOI 
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HelminthospoHum 
gramineum S 99 
Helmlnthosporium leaf ipot 
diseue 11 564 
Helminthwporium mlivum 
299:455; 14 485 
Helminthosporium 
stenospilum 8 440 
Helminthaporium teres 2 99 
Helmintho^torium iurciatm 
S484 

Hetminthiutachys 9 542 
Helobiatei 6 594; !0 $i6 
Hetoderma horridum 6 185; 

7 474; 18 24 

Heloderma suspectum 6 185. 

7 474; IS 24 
Hclodemiatidae IS 24 
Hdodldae S 27B 
Helohyus plicodon 1 569 
Helomyxidae 4 212 
Helopus 4 200 
Hdoridae 6 574 
Hctotialcs I 574. 7 44B 
Helolidae S 278 
Helotrephidae 6 401 
Hehetiensaitrus 12 42 
Hcivitr 2 174: 12 477 
Hdvolk acid 1 476 
Hemadsorption virus type I 
(HA-1) 9 544 

Hemadsotplion virus type 2 
(HA-2) 9 544 
Hemadsorption viruses 
6 394 

Hemagglulinating virus of 
Japan 9 544 

Hemagghuinin 1 112: 10 487 
Hemiuigioemtotltel ioma 
9 525 

Hemangioma 2 24B: 7 563 
Hematite 4 582; 6 394 395 
gem 6 98 
iron ore 7 258-259 
iron ore varieties 6 395 
in jasper 7 302 
kidney ore 6 395 
in laterite 7 406d 
occurrence 6 395 
properties 6 395 
redbed 11 387 
in taconitc IS 386 
Hematochromc giatiule 8 169 
Hematocrit 6 412>4I3 
determination S 195 
Hematoldin 6 412-413 
Hcmatolt^ic di«mlcni 
• 595-596 

Hematology 9 194-197 
Hematoma 6 412-415 
Hemato|>oiesis 2 264; 

6 596-398 

bone marrow 12 565 
radiation injury 
(blcdogy) U 226-227 

spleoi 19 8 

Hematopoietic cell 12 552 


Hematoporphyrin 10 520-521 
Hematoslde 6 223 
Hematuria 7 942-544; 9 40 
cytodiromc 5 652 
hemc^iobin 6 410 
respiratory pigments 
II 510 

Hemerythrin 11 510, 519; 

12 346 

Hemiaccul 2 455; 15 402 
Hemibasidiomycetes see 
Heterobasidiomyoitidae 
llemibrandhi 11 515 
llcmibranchti 6 71 
Hcmicellulose 2 19, 616-617. 
619; 6 398-.599* 
humus 6 517 
uses 6 598 

Hemicentrotus 7 228 
Hemichordata 1 414, 420; 

6 599* 

Enteropneusta 5 3; 6 399 
Graptolithina 6 258, 5^ 
Plerobranchia 6 399; 

11 87 

see also Acarina 
Hemicidaridac 6 599 
llcininriaroid uichiiis 12 8 
Hemicidaroida 4 360, 372(i. 

6 399* 

Hemiclepw II 556 
Hemicyclaspu 9 446 
Hemidiscella 6 399 
HcmidiiKosa I 33R; 6 399*: 

10 513 

Amphidiscophota 6 .199 
Hcmihcdiy 9 346 
Hemileta vaUalrix 5 265 
Heniimetabola6 399*.7 134 
Anisoptcra 7 134 
Anoplura 1 433-434 
Dcrinapicra 4 67 
Kmbioptera 4 564-565 
Ephenieioptcra 5 32-33 
Exopterygota 5 143; 11 88 
Hemiptcia 6 400-410 
Homopicia 6 469-476 
Isoptcra 7 284 :^8 
Mallophaga 8 77-78 
CMonata 9 274-275 
Orthoptera 9 416-418 
Psoroptera II 70-71 
Ibyaanoptcra IS 628 629 
Zorapteia7 131; 14 630 
Zygoptcra 7 154 
Hemimorphite 6 399 400 
w aim Calamine 
Hemimysis 7 476 
Hcmin 5 264; 6 412 
structure 5 18 
Hemioniscus 5 93 
Hemipene 5 473 
Hemipeplidae 5 278 
llemiprocnidac 1 491 
Hemiptcra 6 400-410*; 7 134; 
14 487 

bedbug 2 127 


Hemtpkn— ronl. 
bug 2 562 
diinch bug 9 62 
Homoptcra 6 469-476 
Insecta fossils 7 139 
kissing bug 7 364 
squash bug 19 29 
tarnished plant bug 
IS 398 

Hemispeire IS 602 
Hemispherc 12 608 
Hemispherical pyrheliometer 

II 214 

Hemtstjuilla 13 150 
llemisymmclric lens system 

7 452 

Hemiterpene see 'I'crjiene 
Hemithyrh 2 315 
Uemithyris pultarea IS 48.5 
Hemironida 1 598; 4 360; 

6 410* 

Hemlock 6 410 
Hcmmborial placenta 10 254 
Hemochromatosis 3 192-202: 

7 563 

Hemocoele 3 141; 7 I22d 
Hemoryanin 2 645. 5 505: 

I 5 105; II 510.512 
Xiphosura 14 .566 
llcruocMe 5 281 
tlcmocytoblasl 2 2&1; 6 397, 

7 632 

Hcni<M‘nclotheli,'il plaronla 

10 254 

Hrrnogainasid mite 8 2.53 
llcmuglubiii 2 263. 612; 5 4(>0, 

6 30H. 410-411*: 8 257: 

10 208; 11 10, 510, 12 565 
bacterial metalmlism 2 .59 
gene action 6 106 
hum.m genetics 6 508 
iron metabolism 7 267 
oxiiiietrs' 9 469 
p(»rphyiiii 10 520-521 
probable strut tuie 6 41 1 
properties 6 411 
thermotherapy 15 594 
HemulvmphS 137 141, 281. 

7 122a 

llcniolvsm 2 270. 3 333 
lysin 7 637 63H 
siaplivlororrus IS 37 
Hemolysis 3 333 

hloml plate 2 270 
jaundice 7 302-303 
sitamin E deOcicncv 
14 344 

Hemolytic anemia 7 302-303 
Hemophilia 2 266; 6 411*, 499 
hematologic disoitiers 
6 395-396 

human genetics 6 510 
Hemophilic bm-tcria 6 412 
Moraxelta lacunala 8 597 
pink eye 10 238 
whot^ing rough 14 489 


Honophllioid di se ase S 
Hemophilus ducreyi 14 295 
Hemophtlus inftuenxae 2 ly- 

5 66; 5 67; 8 224; 10427; ‘ 

IS 179. 528 

see also Haemopkilus 
influertzae 

Hemophilus perlustis 5 67 
Hemoprotein 2 594a-5946 
Hemorrhage 2 5206; 5 143; 

6 412-413* 
aneurysm 6 412 
anoxia 6 412 
apoplexy 6 412 
arterimclerosis 6 412 
infaret 6 412 
leukemia 6 412 
pernicious anemia 6 412 
septicemia 6 412 
thrombocytopenia 6 412 

Hemorrhagic diathesis 

5 195-I9G 

cotqpilation time 3 196 
clot retraction titiu' 5 1% 
fibrinogen level 5 195 
platelet count S 196 
prothrombin time 3 195 
Hemorrhagic disotdcis 6 39(i 
Ilemorrhagir septireniia 2 351. 

6 411.8 253 

HemorrhuitK 2 5206; 6 411 M4 
llciniMideiin 3 200. 6 1I3 
HeinoJiidcrosis IS 9 • 
Heniofliera))y 14 29 
j Hcnioroin 6 313 
Hemp 2 439. 5 182, 250.6 411* 

12 79, 14 285 
Ht*fi clam 3 152 
Hen erylliiocyles 9 212 
Henbane 1-1 132. 305 
llench, P. S 6 4B5 
Hencke, K. 1 596 
Hendecane (underane) I 249 
Ifcndeison, I.. J. 10 210 
Hendenonia 12 604 
Hcticicosanc 1 249 
Hencicosanoic add 2 474 
Heneqiieii 12 79 
Henna 8 683 
Hennessey sliale 1 1 388 
Henning, H. 12 385 
Henodut 12 42 
llenri-Martin, Mile. O 5 370 
Henry 6 414 

absolute 4 458 
Henry, Joseph 4 453 
Henry wheat 5 183 
Henry’s law 12 486 
Hentriacomane 1 249 
Henyey, L. G. 7 221 
Heparin 2 266: 8 259; IS 613 
Hepatic circulation, phwiol*'?) 

of 2 505 

Hepatic duct 4 153 
Hepatic ponal vein 2 500; 

4 153 

Hepatic steatosis 9 533 



Ill 


UfpiW tanagw !9 588 
Hc%«eH98«:2 355:6 m- 
4r'. JO 541 

u^uiU I 425; s 192-202: 

'.if iitt*- 19 4 


HepetoO'ff^ ® 

HepatoJrnticular degeneration 
7 563; 9 71 


Hepatoma 7 565 
^Iqiiiopancreas S 206 
Hepatotoain 7 563 
Hrpatozoon tnuTts 1 64; 8 249 
Htpiatidac 7 464 
7 466 

llcpMiftaitridac 8 78 
Hquarhlor 7 140 
1 4.vfi.7.8.8Heptathioro-3<i. 

4 7 7«*teirahydTo-4,7- 
inrtiuiioindene 7 140 
Ilcptarosane 1 249 
llcpraro^anoic acid 2 474 
Hi ptadrcane I 249 
H«pMflrc>I-2'imid4/oliiie 
a<< tatc 5 5C3 
HrpMRon 10 471 
ilc*]rtaini(lo 1 303 
Hi'i'Niic t 249; 9 5 
iindirjl g.is 9 5 
It iiq)tanc 10 G5 
H')iUiioir aod 2 474 
llqii.ittmii %(.ilc 12 48 
ikS.i(HU- 0 41» 


8 578 

>. Ilr]>t\l}irni(illiii 9 619 
M.ili <) 4086 
lU-ilial 10 37H 

[Itibmmii 4 62. 6 418 419* 
IKilteit |K’ii<lulnin haidiMss 
6 33B 


il,rf.(ria (, 415 

!l>‘ltKido 5 183; 6 420 424; 
14 28H 

aKririilturnl minire 
(plant) 1 124 
Xinitidl 5 183 
\ira/inr 5 183 
halapon A 1H3 
drfnlianl 4 43 
trie 5 183 
leniiron 5 183 
foniigaiit 3 560 
plant hormones 10 342 
S'lvrx 5 183 
ainu/ine 5 183 
^il sieriliiation 12 46.5 
1 B \ 5 183 
I'lab 5 183 
I'lox 3 183 
Herbiwn-5 6 423 
Hcibtt corpuscle 12 180 
firreothrips /ofciotiM 13 628 
Bemihs (constellation) 

3 112-413 

^nrvnian massifs 13 408 
^wevnian orogeny 13 410 
immunity 7 95 


Heredity: allde 1 256 

behavior see Behavior and 
heredity 

chromosomes 106-113 
chromosome theory of 
S 114115 

deoxyribonucleic arid in 
4 66-665; 9 215 
gene 6 104 
gene action 6 104-113 
human see Human genetics 
study of 6 115 
see also Behavior; Breed 
ing (animal). Breeding 
(plant) 

Herhia herida 6 390 
Hering, C. 10 233 
Hering theory S 300 
Hermann. J. M. 1 375 
1 1cnnann -Mauguin iiutai ion : 
crystallography 
3 597. 603-605 

HcrmaphrtKliiiMii 6 424-425*; 

11 465 

Hci merocallis 9 408 
Hermes 1 597 
liermrtm tllucens 8 680 
Hermit irab 3 531. 563: 4 24 
Hermit thiiish 13 615 
Hcnnilc. 0. 4 317. 0 227 
Ilciinitc |>olvnomi:d 6 343 
Hertnitiaii o{H'iaiur II 16.5 
j itrtTtioilur II) 462 
I llcinia 6 425 
j intestine, disoulets of 
I 7 223 
Heroin 9 4 

Heron 3 120. 6 425-426* 
lleioii. W. T. 2 151 
Heron siud\ 2 151-152 
H^rouIi.Panl I T. i ':92; 

13 99 

Heipangina 3 530 
Herpes 1 4ti6 467, 8 401. 

13 32fbi 

Her|K‘S simplex 6 426* , 7 55; 

8 383 

Hcr|)es zoster 8 383, 404. 

12 .501 

Hfrpestes jatwncux 8 567 
Herpestidae 8 567 
Herpetic giiigivoNloiiinitlis 
6 426 

tierpelamonas 14 125 
Ilcrrcshoff furnace 9 98 
Hcriing3 223:5 4l6:6 42(>* 
marine fisheries 8 113 
Herring bodies: pituiiarv 
10 249 

Herring gull 6 296 
Hcrrii^ion. I. P. 12 181 
Hetrmann, C 13 552 
Heischel, t!3emcns 14 297 
Ilerschel, Sir William 7 105; 

11 317 

Hersthelian telescope IS 451 
Hersey, J. B. 12 60c 


Hertwig, O. IS 37$ 

Hertz, Heinrich I 448. 633; 

4 462a. 495. 496, 519; 

8 412.416; 14 442 
Hertz diagram (meteorology) 

1 633 

Hertzian osriliaior 4 495 
Hertzian wa\e 4 496 
Hertzsprung, B. 1 1 SS7 
Ilcttrsprung-Russell diagram 
6 184; IS 39-43*. 209. 302 
cosmogony 3 503 
stellar evolutitm IS 106 
Ilesiontdae 10 461 
Hespetidiii 5 296 
Hcs{>eiidium 5 542 
Hespcriidae 2 381; 7 464 
Hrsperiphona iwperZrwa 6 275 
HnpfTonoe 10 465 
Hesperornh I 694; 6 426-427* 
//riperomr.T gracj/tt 6 426 
liesprromis regafis 6 426 
Hcspcrurniibidae 6 426 9 275 
Hesperomilhifnrmes 6 426 
Hess.H H 8 532:9 412 
Hess. V. 3 49/ 

Hess' law IS 559 
Hesse. R 14 625 
Hciwun ser Burlap 
Hessian fiy 4 219. 5 6. 362 
Ht'ssilc 13 4H2 
I Heterakidae I 571; 9 475 
Hflerakn 9 476 
lirtnakfs j^ellmarum 9 476 
flfterakf^ spumosa 9 476 
lifUrangium II 87 
lletcrauxcsis 1 419 
lleleraxinf xanlhophtlts 8 573 
Heteroauxin 7 62. 63 
Hetcrobasidiomveetidae 2 107; 
6 427*; 12 387 
Uiediiiahrs 14 217 
Ustilaginalcs 14 235 236 
•[etero(a(Mina 6 427 
^letcroccra 7 463 
fleteroccridae 3 278 
llcterocheilidae 1 572 
Heierochlaniydous flower 5 329 
Ilelerochlurida 6 427*; II 52 
lleterochromatin 3 108 
Hetcrorocloiis settebra 12 354 
,^*'^roco<y/e aetubalt^ 8 573 
HelcKKoivlea see Monogenea 
Heterocrinarea 4 369 
Heterocyclic a>m|)ounds 
6 427-429*; 9 394 
acridine I 50 
azole I 702-703 
carbazolc 2 449-450 
dia/inc 4 104-105 
ethylene oxide 5 94 
*1 furan 5 564-.565 
imidazole 7 31-33 
indole 7 62-65 
ismiuinolinc 7 288-289 
morpholine 8 598 
nomenclature 9 397 398 


Heterocyclic compoundi>-eofil. 
oxazoie 9 461 
pyran 11 107 
pynuole 1 1 109 
pyridine 11 110 
pyrimidine II 113 
pyrrole 11 ISO 
quinoline 11 190-194 
thiazole 13 599-601 
thiophene 13 605-606 
Hcterocyemid 4 110. Ill 
Heterocyst 12 67 
Ueterodera 14 169 
Helerodfra glycines 12 535 
Ueterodera marlont 9 600 
Hetfrode n roslochiensis 14 169 
Heterodon 6 460 
' Heterodont dentition 13 673 
I see also Dentition 
Heterodont hinge 9 614 
HetettKlonta 9 614 
lietcrodontoidea 12 157 
Ueterodontus 12 157 
Hfterodonttis (Cestration) 

12 157 

Heterodyne principle 6 429 
amplitude-modulation 
detector 1 361 
jamming 4 522 
noise analyzer 9 132 
oscillator 2 12b; 9 425 
superheterodyne radio 
rcceivcT 11 257-258 
Heteri>g.imfte 3 83; 14 180 
Hetcrogamy 3 83 

reproduction, plant 11 453 
Heterogeneous catalysis 
2 547-549 

lleierogeiieotis equilibrium 
5 52 53 

Hctcrogcneratae 10 90 
Hetcrogenitc: cobalt mineral 
3 246 

Httcrohelicidae 5 435 
fieterohym 7 143 
Hcteroimmunizatlon 2 266 
llrlerojapyx soulei 4 210 
Heterokaryosis 5 lOH 
Heierolytic reaciimi 9 400 
Heteromcra 3 276-277 
Heteromi 9 169, 442 
Hcicromyota 4 377 
/fetmmc/iocofy/e teucas 8 573 
Heleronema 5 98 
Hetetonemertini 1 433; 6 429*; 
11 560 

Hetertmeunt 7 464, 466-472, 
Heteropatella antirrhint 
4 234 

Heteropatrlla valtellineniis 
4 234 

Heterophil agglutinaticm tests 
8 201 

Heterophile antibody 7 95 
Hetetopblle antigen 6 429- 
Heterophrys 12 27 
Heterophyes heterophyas 6 429 



1 1I Htitrapliylolii 


Heterophyluis 8 42d'4S0 
Heteropia IS B60 
Heteropiidae IS 360 
Heteroplastic traosplantation 
4 571 

Heleropio/dy $ 113 
Heten>prrra sec Hemiptern 
Hetemsls 6 lOH. 430* 

breeding (animal) 2 327 
breeding (plant) 2 327; 

3 482 

Heterosomata see 
Pieuronectifonnrs 
Heterosoriclnac 7 143 
Hclerospore 12 159 
Hctcrostciea 2 532 
Helcfmtrnioiiv 5 32!) 
Hetrrmtiari 1 420: 6 430 431* 
see aUo Piei aipidoinorphi 
Heterotanah ttersledt IS 3H8 
Hetcroiardigiada 6 431 
Hciciulhallitm 5 107, II 453 
Hetcrutrichitlii 6 431 432*i 
II 53; 13 5 

Iletcrulruphic luitriiiun: 

Iiacima2ri1: H 129. 13 1.2 
F.iiglena 5 99 
origin c»f life 7 (98 
see elso Niilriliim 
fleletoxetua 1 226 
HK'IM' • dinilljtinii 4 251 
Hctra/an 5 258 
Hettangi.ni stage 7 325 
Hculanditr 6 432*: 14 61 1 
Hciirisiiti 10 635 636 
Housler alloy 8 36 
Hesrn 6 286: 10 332 
Hetten Inaitlirtisis H 171. 

II 638-6S9. 616 
Hcvcjty, li. von 11 310. 14 8 
llexa-(/»-bi|)lien\hl)-rf/m«f 

6 435 

Hcxabroniodistlanr 12 321 
HexaealHula 8 689 
1,2,3.4,10.10 llexadiloro 6. 
7'epo\y-1.4.4ff ,5.6.7, 8.8fl- 
oclahydio 1 .4*e«do.eni/o-5. 
8-diinctlianoiiapluhaleiic 

7 141 

l,2,3.4,IO.IOiltx.ulilun>-6.7- 
epoxy 1.4.4(i,5.6,7.K.8a- 
ortahy(lTn'l,4 etido.rxo 5.H 
diiniMhanoiuifilitbalnie 
7 141 

1,2.5, 4.10, lOllexaihInio 1,4, 
4ci,5,H.K(i licxahylio 1,1 nulo. 
exO'.5,8-dmicilunonaplitlia- 
Icnc 7 140 

6,7,Hn,10,IO-IIcxac hloro-l,5.5ri. 
6,9,9a-hvxah>drnri.9in(ih* 
ano-2,4,3'lx‘t)/<Klioxatlnc|>m* 
S-oxidc 7 141 
Hexachloroacetonc 6 421 
HexachloitMliauiaie 6 251 
Hexachlonidisilane 12 521 
HexachlorodUiloxane 12 321 


Hexachloroethane S 75 
Hexachloroosmic add 9 453 
Hexachlorophcnc I 483 
Hcxacontanc 1 249 

/ Hexacoralli’a see i^tMtitharia 
Hexacosane / 249 
Hexactinelln 6 434 
l/exacriiielfida 1 338; 6 432- 
434*: 7 623. 638. 10 513. 519; 
II 536; IS JO 
Amphtdiscopliora 1 338 
Ilexaslerophora 6 455 
ITrxactinusa 6 134; tO 513 
Ilexacyanofcrrate 5 224 
llexadceutie I 249 
Hrxadelh 4 58 
Hexadcittate dielating agent 
S 18 

t.S-llexadien 5 vne 1 215; 

6 55.3 

llcxaeiliyU \clotrisiloxano 
12 324 

lli'Xiilluorodisiloxaiie 12 .321 
llcxafluorophusphaie anioti 
10 135 

llcxalliioiopntpylrne 10 471 
//exflgenirt 5 33 
Hexagon 6 431 135*. 10 471: 

II 324 

llexagon.il rlos<‘ pa<ked Miiir- 
ture 2 338-339. S 508 509* 
Hexagonal system 

S GUI -(>05 

Hexagonal lattice 3 591 595 
Hexahalicene 9 3(8 
Ilexaliediitc (inefeotiir) 8 314 
llrxaluxlion 10 472 
Hrxahvdropvia/tne 4 105 
HexalmltopvtuHite 11 110, II.3 
Hcxaiiii'l hylcvc lot i i.iiloxane 
12 321 

Hexamcllividisiloxanc 12 324 
Ilexamellivletie diisocyanate 
10 404/1 

Hexameihvlcnediamine I 70; 

6 552; 10 46. 4(>0 
Hcxainelhvicneictraiiiinv 
5 472:6 435*: 10 115 
llexaniihix 8 169 
llexaniininrplatiniiin (1 V ) 
chloride 5 331 

Hexttnthus (NiHuhttm) 12 157 
Hexane I 249 
natiiial gax 9 5 
12 496 

n Hexane 10 65 
1.2.6<11exaneti{ol 10 473 
I IcxaphcnylcyclotrUiloxaitc 
12 324 

Hrxaphcnylcthane 6 435 
IlcrxaiNxla I 565, 6 43S*; 7 133 
Apterygota 1 405 
Protnia II 61 
Pterygota 11 88 
see also Insccta 
Hexarlhn II 654 


Hexasterophora 8 455-4S8*: 
10 515 

Hcxnctinosa 6 454 
Lychnisc<»a 7 623 
Lyssadtiosa 7 658 
/ Keljculosa il 556*557 
/ ffexathionate M 262 
/ /,.1.5-//cx3(rie«e I 245 
\ 1 Hexene 14 209 
Hexodc 6 436 
Hexogen 6 435 
Ilexoglycan 2 451 
Hexokinasc 10 370 
Ilcxone 10 423 
Ilexosa/onc 8 579 
llcxose 5 00 

Hexcxie diphosphate pathway 
see Glvcolysix 
Hexose inonophoHpliatc 
pathway 2 460 
Itexosolriaaolc 8 .579 
n-Hcxvl ladirat 1 252 
Hcxyliesorriiiot 1 571 
llevl, P. K.6 261, 1.3 513 
llcyting, A. 7 582 
Hf} 2 22 
HCF 9 533 

Hi fi see High fidelitv 
lli-poi insulation testing 7 162 
IlLitiis hernia 13 1 10 
Hibhmtha 9 510 
llthbntdia hutitnosa 9 511 
llil>nnarul:l 2 I'iG, S 611; 

6 439 140 

IliheiiialinnO 136 141.597 
adipose tissue I 70 
(HI (presspte ieni|>riatiirr 
ellerls) 2 597 
(old-hl(MKled yL'tieb(at<*5 
and inveiicbiatcs 
6 436 440 

liypolheiinia 6 597 508 
phvsiologv oi 6 440 
rcspiiaiion II 509 
warm IiIchmIcxI verlebiates 
6 440 141 

Jlibisi us rw ulentm 9 311 
Hickoiy 2 360. 6 441*: 

7 3Uif 

Hidaglo I .596-597 
I Iluhlrnitc 15 in 

Hide (tanning) 7 445 
iiidv, p. n 614 

Hiernnum umbellalutn 12 571 
nierarchv, MXial 12 404*405 
Hieiarrhy stnirtme 
(cosinogoiiv) S 504-505 
l/iggmvia 8 213 
High, baionicltic 1 640-642 
Iligh-allitude flight IS 293 
High alumina cement 2 627 
High Atlas I 10? 

High Calcateous Al|)s IS 4(t8 
High energy fiid 3 29 
liigli-eneigy physics, xenon 
14 561 


HlghMpk»i« unlimi 
(HEAT) pK,jecti|. 1 5^ 
HighadcIUyS2M. 
amplifier I 
equalieition J <5 
preamplifier 10 505 

High-fidelity round 
see Sound repmdimm 
systems, clecirical 
High-frequency directiun 
finders 4 232 

lligh-freciuenry imjieclanfe 
meastiienicnts .tee impedanre 
ineasurementx, high- 
frequency 

High-lrcquency radio nstems 
13 438 

Higli-frequeiicy radio watc^* 
hroadiast use I 363 164 
overcrowding of h( hand 

I 364 

overseas telephone sen ire 
1.3 4.18 

radio spcctiuin allncaiions 

I I 260-261 

radiolc'lophony 1 .161 
l!igli-rirc{ucn<v titiation 
COUdiirtiinefiK 13 liliO 
High g inancnneiiiig I 51t 
High liMfl tin hion/c3 171 
High ■p.iss lillei : acoiisiK 5 
ek'CtioiiK 5 2(i7 
High plains grassho|^ I 9 ll(> 
High polMiK't see P/ilyiiun 
High-picssotc aica* aniKMione 
14 491 


High-piessnie plien<in«'ti.i 
6 441-416 

app.u:ittis used in rcajidi 
6 442-413 

application to gcoplosirrtl 
piohinns 6 146 
applications in {M'linlogt 
6 445 

areas of reseaidi 6 4 12 
Owes t\|x* higli lein[K'U- 
iiiK'-high picssiiu 
ap|)«iraiiis 6 4 14 
cold seal tcst-iiilie pressure 
vessel 6 443 

high-pressure pistons 6 444 
index mineral 7 .56 
m<4tiiig under yolaiile 
pressure 6 444 415 
synthesis of miiicials and 
new nialeitalx 6 443- IH 
uniaxial high-piessure 
apparatus 6 444 
lligli-pressurc physiex 6 446-44/ 
High-pressme processes 
6 447-450 
autcKlavG I 674 
hydrogimalioii 6 5.52 553 
High-pressure region 
(wither) 14 446 
High-pressure ly^cm 
(meteorology) 1 157 



Uonco Its 


) !W-295 

H,^hq«arti6 127 

s,ifh I'"** ’ 

II, Ch 'PW' '« 

PhocosMpliv 1 

Hijih r.nK*n\ IS 40H 
H,pli-iciii|KMture coke 3 270 
Ilml,.ieriiprrdturc maicriaU: 
abhtinii 12 553 
1 259 

(crnirt I 259 
iliKmiiiim .1 103 
tiiiii allovs 7 205-206 
U’lidUloiu’S 11 <100 411 
vparocraft >tiiic(UTe 
12 553. 556 
trmpcr.iinic iiiCUl- 
loijrajilu 8 205 
Hi|!h U’mi)CT.iiure processes: 
})Momr(a^ul^Y, ooii* 
fcrroiK II no 
Hiifli tt'vl liv{jo«ltloiitc 3 72 
}{l^ll i.iaiuiii pumps 
II 2tl 213 

IIlIi \.i(initn (Itriiii.il rva|>UTa- 
{.«ri (MiKiocirciiitn) 8 350fr 
v.tiiiuin x ta\ lulti- 14 5H8 
ail 5tcnli/.Mi4»p 

» V)2 

■ h^h tiili.ifir (at>lt^ 14 5t 
lii!7l' iHmri siipplv 

10 '1)1 

uiliagc Miigc pnsicction 

: 510 )I2 


Hilbert space 2 410; 9 Ml* 

414; 14 22-29 
Hilda asteroids I 596 
Hildebrand, J. 12 480 
Hilgard, F.. R. 4 585 
HiU, J. 9 78 
Hitt.R.. 10 m, 186 
I HiU>and-dale recording 
4 258 

Hill and mouiilain terrain 
6 452 455 

Appalachian Highlands 
9 144-150 

development of 6 452 

disiribution fsatiom 
6 452-453 

elTerts of geologic struc- 
ture 6 455 

glaciated tough ten am 
6 454 

stream-eroded patterns 
6 453 

HiU KMiiion 10 185. 101 
11(11 soybeans 5 181 
Ilillnei. A. W. 7 222 
Hilton, W. 5 8 
ililiim 12 114 
lliinal.iva 1 577. 3 110 
llinia(it.<rKha(c.t<‘ 4 14; 5 320 
Hindbrain 2 316 
llindeiibiirg I / 129 I 218 
Hindu Kush I 577 
llingt* IVlm|HKla fossils 0 610 
llimmv 5 116 
lliiinv (iiiiih*) 8 625 
Hinokiliol 14 117 
Hinsbcig reaction I 905 30(>. 


Kirudinea-conf. 

leech 7 449 
morphology 6 456 
Rhvnchobdellac 11 556-557 
Hrrurfo 6 457 
Hirudo mrdtVtnaitf 1 532; 

1 449 

I Hirundinidac 9 5«9; 13 332 ] 

Hiruiido Tutiba 13 332 
His, Willielm 4 56*>, 573 
Hisinger, W 2 654 
Hispaniola 14 475 
Hispano $m/a mechanism 
I 534 

Histamine 1 474. 560: 6 457 
anaplivlaxis 1 305 
ondtMrinr meclunistas 
4 591 

hv|K<iscnsilivits 6 501 502 
Hisfetidiic .1 276 
Histrroidea 3 276 
HiMidine 2 2(81; 6 457-458 
amino acids 1 308 110 
badeiial oxidation 2 35 
bioassai of 2 195 
biosvnlluius 1 310 
histamine 5 457 
ill hisionc 9 217 
iiiiidaAilr <om{K)und 7 32 
' niiiopen (omixiiiiid 
] haiterial leriueniation 
I 2 45 

I plant met.iNilism 10 357 

ill pioi.imines 9 217 
I'loio/oa II 57 
I I IlMidine I 110 

i ilislidinol I 110 


HUttiobdeSldul0 461 
f/ts/rtontrus Aistnonfius 
4 291 

Hittorf dark space 6 215-216 
Hittoif method 14 185-19 
Huiorf transference number 
cell U 19 

i Hives I 256; 6 500 
jUlavatt, V. U 202 
I Hoar frost 4 90; 5 540 
I Hoarding behavior 6 450 

motivation to hoard 6 459 
neural mechanisms 6 459 
physiological meciianlsms 
6 459 

Hoary cvilK'w 14 49S 
lloat/in 6 18 

Hobbing* gear cutting 6 87 
Hobble-bush 2 360 
llobiT. R 16 211 
Horhfciler 5 119 
Horhgolling 5 119 
HochkOnig 5 119 
llochschwab gnuip 5 1 17 
fhxlgkiri. A 1.. 2 204 
fidiigkiii lluxlcv axon mem* 
buiie model 2 204' 
Hodgkin's disease 6 459-460 
cliiiicai iKilhologv 
S 102 202 

metabolic disorders 8 256 
llodograph 13 5UH-509 
IIiHloteimiiidae 7 ^4 
I loir. J. Il.tati't 13 125 
Ilolliaaii, B 11417 
Hoflniatm. W. A. II 81 
; Holmami, A. W. 1 9(81 


'{it'll irtli.ige lest e(|iiipmeiil 
7 47 48 

H ull \oUaf>c V lay tube 
14 588 5H0 ' 

UiRlier tarlNin slcvl 13 00 
Ut|;lilaii(l Rim '| einiessix'. 

Kent inky 9 153 
U»xli»a/ enginei'iing 
fi4>n.452*; 14 13-15. 61 
access coiitiol 14 14-15 
budge 2 335 
(ompadion 6 452 
(onstruriioii 6 451 
drainage struduies 
6 451 

mainienaiuc and ojieiation 
G 452 

pavement 0 596 598 
tonic surveys 13 528 
'H<-dion of loule 6 450 
^<il foundations see -Soil 
mechanics 
«*'l studies 6 450 
Slaking out 6 451 
suifaiing 6 451 
luunels N 141-144 
**'Rhik.iv paints 9 493 
^darirt /amesi 8 190 
^*'bctt. David 9 225; M 200 
*^>»H'it formula 7 165 


II 251 

Hinshaw, 11, C. 13 170 
Hip 6 455 
Hiprico 35 7 264 
Hi|H*inik 8 35 
IIi[H>isil 7 2G1 
llijipa 4 31 

Hipparchus 5 34; 10 570 
Hift/frtilrtia ito/f/na I 590 
flipfielales (mfio 4 215 
llipptdca 4 32 
llippolioscidae 4 211 212 
Hippocampus ^brain) 9 59 
mpfuKaniut hiuhoniu\ 12 02 
ilippodates 1 422; 9 542 
Iiip}KMiiorpha 10 18. 1<) 
Ilippofiotamiis 1 567; 6 455* 
Uippoffotawm amphilnm 
6 455 

llippothoa 2 354 
Hippmic acid 9 461 
Hiran 9 15 

Hinicha4dcr, J. O. 7 357 
Hirsrhfeldrr rule 7 358 
thtttdinaria granulosa 1 532 
Iftrudinea 1 429: 6 456 457* 
Annelida fossils I 431 
Arliynciiobdellae 1 .531-532 
economic im{x)rtance 
6 456-457 


! I. Histidinol phospiiaic (IIP> 

I I .110 

i lliMuHvtc J 402-403 
] llisnoieulhidiie 4 40 
I Histiuloxii anoxia I -135 
lll^((KlH‘mlStn 3 651. 6 -158 
T •tsiogt'iiesis 6 158*. I3(t51 
' Mi.slogeiieMS, .skeliial 12 352 
j Mistogiam 2 225, 13 69 
j Hisiologv 6 458 
j bhKHl 2 2(i.1 264 

i bone 2 282 284 

{ roimei me tissue 3 402 403 

i cpiibehutn .5 -il 43 

.uiuiciiIhi tissue 8 635-636 
j netvous tissue 9 51-54 

j (issue 1.1 651 

I Htilomonas rurleagrtdti 0 470 
j Histone 3 110; 4 579. 9 217; 

. 11 39 

I Ilistopbvsuilogs 6 458 
I Nitloplttwia tapsulatum 
I 1 341; 6 458. 8 383. 678; 

I 9 236 

Histoplasmosis I 342. 460-467: 

6 458 459*; 8 578; 10 428 
Hisiuradicigiapln 2 lW-20r>; 

6 450*; 8 368-.iG8a 

Historical geolc^y 6 140-142 


Hofmann tiegiadaiion: 

antbraniiic acid 1 4.56 
Iloimaiin method: ammopia 

I 306 

Hoimann reaction: amide, acid 
I 30S 

liofmanti rearrangenicnt 
IS 127 

Hofmann lule 13 132 
llofmanu’s hy|N>halite reaclicm 
I 306. 307 
Hog 5 183 6 460 
llog-nosed snake 6 460 
Hogan, C I.. 6 103 
Hogback 5 69 
Hogben, I,. II 478 
Hoixiiiig machines 3 418, 

6 460-461* 

blcKk and tackle 6 460 
boring and drilling 2 295 
crane hoist 3 418, 536; 

6 462 

derrick 3 418; 4 68; 6 462 
electric 6 461 
overhead-traveling and 
gantty cranes 6 462 
pneumatic 6 461 
winches and hoists 6 461 
Hoja Manca; rice 11 564 



IM Holocalm 

Holaczlne 9 4 
Htriarcttc region 14 620 
Holuteridae 6 46S 
Holaateruida 4 360, 372a; 6 463* 
HoUxonia 6 23B 
Holcocen puherea 7 467 
Holcorpa macuiosa 7 139 
Mold (nautical) 12 258 
Hcddlng magnet 4 489 
Hole, drilling of 2 295 
Hcde conduction 6 464 
Hole induction see 
Holes in solids 
Holectypidae 6 463 
Holectyfwida 4 360, 372a; 

• 463* 

Holes in solids 6 463-464 
electrical conductivity of 
metals 4 453 
excitons S 135-136 
interaction with acoustic 
waves 6 WZf-WZd 
luminescence 7 616 
photoconductivity 10 141 
semiconductors 12 166 
Hollander beater: paper 
manufacture 9 540 
Hciffine/la 9 510 
HoUinetta dentala 9 511 
Hollinidac 9 510 
Hollow-cathode discharge tube 
12 589 

Hollow charge effect 12 241-242 
Hollow stalk- tolmto disease 

19 663 

Hollow wave guides 14 57-58 
Holly 6 464-465*; 12 26; IS 124 
dune vegetation 4 2925 
Holmes. A. 6 135 
Hulmium 4 545; 6 465 
electron configuration 
4 504 

extiactiv’c metallurgv 
8 277 

Holobasidioniycetes 6 469 
Holobranch 11 515 
Hulocellulose 6 398 
Holocene 11 373; 13 169 
nolocfntru\ ascensumxs 2 170 
llolotrpUali 3 86 . 4 4|K 5 205, 
6 465*; 12 960 
Holocoenmis 5 12 
Holocrine gland 5 43 
Holocn/yinc 2 13. 18; 5 20 
Itolomastigotoidfs 6 587 
Holometehoia 6 465*; 7 134 
Colcuptcra 3 275-288 
DiptcM 4 211-219 
Endoptcrygota 4 599 
Hymenoptcra 6 579-583 
1.e{Mdo{>t«‘ra 7 459-473 
Mecopteia 8 206 
Nminvptera 9 80 
Siphonaptcra 12 344-945 
Holomictic 5 523 
Holomorphic functions 
(mathmatics) 3 339-340 


HolonephrtM 7 341; 14 226 
Holonomic sys^ 3 415 
Ho/op/tyraS122:6SD0 
Holophytic nutrition 3 99 
Holostei 1 57-58; 9 449 
Hofot/iuria 1 592; 4 376; 6 465- 
466 

Holothuriidae 1 592 
Hololhiimidea 1 491; 4 359, 
360, 365. 367, 3725. 6 465- 
467* 

aiiinrntary system 6 466 
Apodida 1 491 
Aspidochirotacea 1 591- 
502; 4 360 

Dcudrochirotida 4 58, 360 
ecology 6 466 
Elasi{K>da 4 418 
hydrococic 6 466 
life history 6 467 
Molpadida 8 561 
muscular system 6 466 
nervous systcmi 6 467 
relation to man 6 465-466 
icprodiictive system 
6 467 

respira tiori 6 466 ! 

sea cuctimbet 12 91 
skeleton 6 466 
Holothyridae 9 328 
Ilulotricha 1 601; 3 I2»; 

6 467*. II 53. 13 5 
Apostomatida 1 492 
Asiomalida I 601 
Chonotrichida 3 86 
Gynuioslomaiida 6 3(X) 
flymcnostoinaiida 6 583 
Peritndilda 10 20-21 
Suctorida 13 236 237 
Thigmotrichula 13 fK)2 603 
'rrichostomatida 14 87 
Holotypc 14 172 
Holo/ou mitiitioii 5 99, 

II 57 

Holstein I-rieiiian cattle 
2 565 

Holt, S. J. 12 121 
Holzmger. K. J. 6 .507 
llomaioptcridac 3 649 I 

llomatorhagac 7 562 I 

llnmalu/oa 2 532; 4 360 , 564, 1 
5726; 6 467* 

Ilomaridae 7 570 
Homarus 4 25 
Homarus amerkanm 7 570 
Hmne entertainment systems. 

television 3 208 
Homeomorphic graph 6 253 
Homeomorphic space IS 681 
Homcomorphism IS 681-685 
HomeosUsts 4 235. 577; 6 467* 
4b9* 

cellular level 6 468 
ecology, human 4 401 
hypothemua 6 597*598 
mechanisms 4 391; 6 468 
motivation 8 60S 


Homeostasis-conf. 

neurophysioli^ 9 80 
patterns of adaptive 
responses 6 468 

I sequential reactions 6 468- 
i 469 

stress (psychologioil) 

13 179-181 

Homeotherm IS 590 
Homing guidan<» system 
6 287, 290; 8 516 
Homiiq; torpedo see 
Acoustic torpedo 
Hominidae 10 590 
Homininae 5 477 
Hominoidca 10 589-590 
Unmo 5 478 
Homo crcrftij 5 477 
Homo hahifii 5 477 
Hotm heidetberf'ensis 6 384 
Homo neanderthalensis 9 22 
Homo nranderthalensis 
soloentii see Solo man 
Homo rhmlesiensis 1 1 550 
Homo sapiens 3 554; 5 370, 

470. 478, 6 504: 9 22. 11 527 
in the biosphere 2 240 
Homo Mtpieiis rfaieroni 10 232 | 
Homo soloertus see Solo man 
Homobastdtomyceiidae 2 107; 

6 469* 

IIomtKiinacca 4 369 
Homocysteine I 317-318; 

3 650; 8 341 
Homoeosaxmts 11 484 
llomogetu'ous catalysis 2 547 
Homogeneous l^uilibria: 

dremical 5 52 

Hmnogeneous fimctions 9 570 
Homc^^eous precipitation 

10 573 

Honu^encous reactor II 354 
Homogeneous Reactor Experi- 
ment No. 1 1 1 560 
Homogenization: milk 
8 429-430 

Hoiiiogenizer 12 851 
Homc^entisase 8 258 
llomogentisatc oxidase 6 106 
Homt^^lisic arid 2 35: 

6 106, 507; 8 258 
Homographic sulMtitution 

4 563 

Homc^aphic transformation 

11 186 

Homoiochlamydous flower 

3 329 

Homologous series: chemistry 
3 39*41; 6 533 
Homol)tic fission 1 252 
Homoiytic reactions 9 399*400 
Homomorphism 1 1 579 
Hmnoneura 7 463-466 
Homonym 14 626 
Homo^aitic transplantation 

4 571 


Homopolymer 10 478 
Homoptera 6 469-476* • ? iti 

13 7 ^ 

aphid 1 490 
Cicadellldae 7 441 
leaf hopper 7 44 i 
mealybug 8 187 
spittle instt:t 1.3 7 
trcchopper 14 76 

Hommclerophorlda 4 57 

6 476*; 10 513 
Homoscrinc 1 317; g 341 
Homothallism 5 107 ; 11 45 ^ 

' Homotopy group 6 283. 15 M 2 
Homotype 14 172 
Homuncultis 10 590 
Honda, K, 5 231 
Honduras 9 163*164 
Honest John rocket 1 541 
Honey 2 128, 129, 19 236. 235 
Honey ant 6 582 
Honey 13ew melon 6 176 47;*, 
8 668 

Honev locust 7 573 
Honeybee 2 127; 6 574. 582 
Honeybee colony 2 128 
Iloneyaunb see Reliniluin 
Honeycomb coial 13 381 
Honevcomb saiidwuh p.m(l 
1 69 

Honcviomli Ihcotv' gel vtim 
ture 6 93 

Honeydew (iiivccl) 6^71, 8 
Honeysuckle 12 146 
Honing 6 477, 8 6 
Honkasali). '1\ 13 514 
H<xk 1 Novbeans 5 1 83 
Hoof: integument 7 175 
P-N H(M>k midtiplicatioii 

14 37-38 

Hooke. Robert 2 587; 3 52h. 

5 4B7 

Hcmkc's joint 14 2(Mt 
Hooke's law of claMiciiy 
4 419-422*; 6 477; IS 184 
Hnokcaii deformation 16 
Hooker. C. 11 477 
Hooker, U. 2 140 
Hooker diaphragm ceil 3 
Hooker process 5 161 
Hwikeria nculijolia 6 477 
Hookcriales 6 477*: 8 63.1 
Hooktip 7 464 
Hookworm 6 477-478: 15 1"2 
Hook wot m disease 6 477 478 
Hoc^xre 3 473 
Hoover Dam 14 392, 

Hop 5 182: 6 478-479 
Hopcalite 6 59 
Hope. T. IS 194 
Hophombeam 8 178; 6 479*: 

7 269 

Hopkins, F. C. 1 418 
Hopkins-Cole test 14 125 
Hopioasmpo eookei 6 580 
Hoplocarida 3 563: 6 479* 



jj^lophoridM 4 40 

Hop* 

lloidfoluin 15 208 

fiord/um hulhasum 2 98 
fjgrdrum deadens 2 98 
jjcrdfurft distichon % 98 
ftordfum jubatum % 98 
Hitrdnm inttrinum 2 98 
li^nm mdosum 2 98 


ffnrdfHfn teiulinum 2 98 
tlorarum inilgare 2 98 


Hui«4n.S 11.10605,612 
Hort/oii 6 479 
Horizon (\oi\) 12 415 
Hijri/<»n coordinate system 


1 607 

Hor.zonlal btioyanry 2 872 
llon/onul flow prcdplutor 


\ 

Hriniontal intensity variometer 

14 '2M 

lliiriomial measurements: 

suive\’ing 13 323'324 
ilormiiital parallax 9 545 
l!oii/oi)tal retort process 
14 hU 

Hiin/niiMl stabili/cr. aircraft 


\^ tl 

(oiwnrtai tail a^cinbly 
jiMtaft IS 886 
)i«irliik Mountains 1 440 
titvmfihotii 5 (i47 
i/onNuriHm ptn 0 f)htlutn 4 52 
//'irm^'dcndrtm cUtdoiporhtdes 
4 52 


UMmudendrurn rompactum 
S 106 


hu'tfiodfndrum pedrosoi S 106 
UurntiHic 1 74. 2 35. 199: 4 93. 

'•H*'. ti 479 4IW)* 
ideiiohyimplivscal 6 480 
•idi( imI medullaiy 6 484' 
4rt*i 

aldusieionc 1 252 
amino adds 1 808 
andiogen I .308o-5985 
body rhyiiim 2 274 
ccU protoplast 2 619 
niiotion 4 583 
endocrine mechanisms 
4 569 

endocrinology 4 598 
epinephrine 9 41 
estn^cn 5 77 
Hermaphroditism 6 425 
>miniiiii(y 7 .33 
insulin 7 163 
niciKipause 8 224 
menstniation 8 225 
neurohypophyseal 6 485 
obesity 9 242 
pituitary gland disorders 
10 252 

plant 6 184-185 
Pro^lerone 19 644 


HU>nnone-conf. 
protdn 11 S5'39 
see also Endocrine gland; 
other entries under 
Hormcme 

Hormone, adenohypophyscal 
6 480-482 
gonad 0 235 
gonadotropic hormones 
6 480 

meubolic hormones 
6 481 

Hormone, adrenal cortex 

6 482-484 

Addison's disease I 62 
adrenal cortical 
androgens 1 74 
bioassay 6 483 
citn^ens 1 74 
glucocorticoids 1 74 
mineralocoiticoids 1 74 
relative biological 
potenf 7 6 484 
structural formulae 
6 483 

Hormone, adrenal 

merhillary 6 484-485 
Hormone, follicle- 
stimulating IS 526 
Hormone, inhibitoiv 6 403 
Hormone, luteiniring 18 526 
Hormone, neurohypophyseal 
I 6 485 

hvpophvsis 6 596 
Hormone, plant 10 340 343 
abscission 1 105 
Hormone, stemid* androgen 
I 198fi-3985 

Horn; integument 7 175 
Horn, acoustic 7 592 
Horn, dcctmmagnclK see 
Antenna (aerial) 

Horn, French 8 666 
Horn, W. 4 350 
Horn coral 12 92 
Horn reflector see Antenna 
(aerial) 

Horn silver 12 329 
I Homlriam 5 178; 6 485'486*; 

7 260 

j Hombitl S 47.1 
' Hornblende I 336. 490; 4 383, 

I 6 486* 

: Hombtendite 7 16 
; Homed dace 4 1 
Homed dinosaur II 484 
Homed grebe 6 268 
Horned lark 7 405 
Homed tirard IS 23 
Homed pout 2 552 
Homed puffin 11 91 
Homed toad 6 486 
Homer's method 5 47 
Hornet 8 486*. 574 
Homey, E. 11 74 
Homey. K. 5 535; 1180 


HorafeU 6 486-487*: 

8 298; II 591 
aureole, conuci 1 66S 
composition of 6 486 487 
equilibrium 
assemUages 6 487 
formation of 6 466 
C<^dschmidc classes 
6 487 

mineral assemblages 
6 487 

Horn's beetle 8 278 
Hormume S .56 
Homtail 6 574 
Homworc 1 453; 2 559 
Homy coral see Coral, horny 
Homy teeth IS 673 
lloroiogium 3 413-414 
Horology 6 487-488 
Horowitr, N. II. 7 498 
Horse 6 488 

dental formula 4 66 
Hone bot 4 212 
Hone botfly 5 6 
Horse chestnut 2 359; 12 26; 
13 113 

Horse fly 4 212 
Horse guard € 582 
Horse latitudes 14 495 
lloise leech 7 449 
Horst* prodtiction 6 488 492 
I disease anti parasite 

control 6 491-492 
gestation pcriotl 
6 182,488*; 10 18 20 
horse breeding prac- 
tices 6 488-489 
sales 6 492 

i types of horses bred 

6 489-490 

Hone whelk 14 4S8 
llorsebcan 14 310 
j Horscchcstnut 2 359; 12 26 
Pnrsefly 5 362 
j I'orsehair worm I 578 
j Horsrhead Nebula 9 23 
I Horsehide 7 446 
I lloixepower 6 492 
Htirsepowcr-ratiitg (dc 
motor) 4 226 
Horseradish 6 492 493 
! }!->t'cshoe crab 1 557: $ 531; 

I 14 5626, 563 
Horseshoe crab beetle S 276 
Horseshoe kidney 7 342 
Horseshoe magnet 8 25 
Horsetail 4 581; 5 62; 12 607 
Horsetail (nee 2 545 
llont 6 493 

Antarctic 1 440 
Hoiticultural cro|M 6 493 
nut crop cidture 9 231 
vegetable growing 
14 286 

Horton, H. L. 8 195 
Hoskold equation for mine 
evaluation 8 499 


I'Hoipital. rule of 4 181 
Hum 7 94 

immunology 7 36 
virulence 14 328d 
Host mmpound: 

luminescence 7 611 
Host-parasite relationship 

7 95 

Hot bodies: heat radiation 
6 .369-373 

Hot-cathode tube see 
Tliermionic tube 
Hot cell (radiochemical 
laboratory) 11 297-299 
Hot dipping: metal 
8 279 

Hot-filament gage 7 253 
Hot-film anemometer 14 M12d- 
50.1 

Hot laboiafories: ladio- 
chemical II 297-299 
Hot metal type 10 601 
Hoi metallic coatings 

8 279-280 

Hot pressing: cenmia 
2 649 

metals 12 542 
Hot rulliiig 11 617 
Hot spots, coronal IS 282-283 
Hot springs see Thermal 

Hot Springs National fark 

9 153 

Hot-waier heating system 

6 493-494 

central heating 2 6.30 
convectors 6 493 
expansion tank 6 494 
forced circulation 6 494 
gravity circulation 6 494 
one pipe system 6 493 
radiators 6 493: 11 241 
two-pipe systenn 6 494 
llot-wite ammeter I 322 
Hot-wire anemtuncter 
1 221, 403; 14 502d 
Hot-wire microphone 
8 364 

Hot-working piocesses. 

metals 8 286-287 
Hotel china 10 546 
Hotshot tunnel 14 502 
Houdriflow process 8 533 
Houdry, E. J. S 533 
Hotq^en, O. A. 6 42 
Hot^hton, H. C. 6 .363; 

7 144 

Hour IS 642 
Hour angle 1 607 

celestial navlgaiicm 
2 584 

Hour circles I 607; 2 583 
Hourglass stnuturc: igneous 
rocks 7 13-14 
House centipede 2 629 
House finch 5 275 



IN 


House fly 4 212; 5 362 
House mouse mite 8 253 
House wren 14 558 
Housiay, A. fi. 7 163 
Houtermans. K (;. 4 553 
Howard, L. 5 210 
Howard. L. O. 7 122a 
Howardite 8 314 
Howe truss 14 121 
Howell, B F..Jr 7 2H0 
Howick Islaml 8 90 
Howitrcr I 539*; 12 265 
Howling (acoustic feedback) 
see Fecdb:u’k 

iitrtie, r. n 504 ri 05 . r>io: 

4 553 

Ho>t CiuU gravimeter 
13 515 
Hp 6 492 
H-R dhtgraiii see 
Ilrrrtsprung-Russcll 
diagram 

I IRE I we l1omtigciir<»\i« 
Reacloi Kxiicriment No. 1 
Hroiirs, J. A. 8 195 
Hsi (Si) I 577 
llsi RivcT I 580 
Hsiiig-an kfountaiti 1 56G 
H.T.ll. 3 72 
H.TU. 4 251 
Huai Riicr 1 .580 
lltial-yaiig lulls I 577 
iluamayo Ob'x*iv.ilor\ 6 144 
Iluariro I 206 
Hubbard, | C 12 117 
Hubble, f. 3 510, 6 9: 

7 505 506. II H87 
Hubble expiuisiun 
parameter 6 8 
Hubble lime 6 9 
Hubble’s ronsiant II 3K7 
nunioguny 3 503-504 
cosmology 3 ,509 510 
cxpaiuUng universe 6 9 
Hubble's Vaunhie Nebula 
9 24 

HUbacrilc 14 138 
Hurkel.K. 1 548, 4 486. 5 51; 
12 494 

Huckcr’s crystal violet IS 3S 
Hiulson, C. 2 457 
HuiImhi Bay 9 142, 271 
lliulsoii River 11 5Hti; |4 399 
Hiulsmi Valiev 9 145. 147-148 
HudsoNiVi tomrntow 4 2926 
Hudsonian curlew 3 025 
Hudsoiiian rone 8 245 
Hnebncr, W. C: 10 616 
Huebncriir 5 215; 6 494* 
Huff. C 6 315 
Huffman. 1). A. 7 100 
Huggins, M. L. 4 520 
Hugltmt//ena 5 124 
Hti^niol ciirvcs 5 149 
Hugoton field, Kansas 95 
Hull, A. W. 4 519 


( I Hull, C. L. 7 442; 8 604; 

I 10 32 

I Hull. c;. F. 11 238 
Hull corrosiod 4 279 
HuH dciigti 12 269-270 
by lowing tank 14 2-4 
Hull fouling 4 279 
; Hull preservation and 
maintenance 4 282 
Hulst, H C, van dcr 14 619 
Hum.iii biogeography 2 
Human biology 1 696 
Human orniiiCiige 12 537 
Human engineering 
6 494-497 

airrraft iiistninirnt panel 
I 180-181 

comparative eapabilities 
of men and machines 
6 497 

foordinaium of man 
and muibine 
10 640-611 

fatigue and emotion 

6 m 

flebis covered 6 495 
iiistoiical devdlopment 
6 494 

instrumentation 7 154 
lelation to systems 
engineering 6 496; 

13 378 

visual displavs 6 496 
tee a/to AnthiO|MmiciTv; 
Emotion; Hearing; 
Kinciitbetic sensation; 

I earning ilieoiies. 

Psvi luipbvsical 
inethotlv, Kellex, 
coiiditionctl; Rt41cx. 
unconditioned; 
.Setisarinn, 'roiuh; 
Vision 

Human factors engineeiiiig 
tee lluiiiati engiiK-ering 
Human fat 5 189 
Human flea 5 21K); 12 315 
Human genetics 6 497 513 
advantages 6 497 
agamma-globuliiumii.i 
I 119 

anrhiopob^y. physical 
1 459 

balanced genetic 
pohmot phisin 6 504 
btmbemical gnieiics 
6 507-509 
chromosome 
aberrations 6 513 
chromosome linkage 
6 498 

chromosome number 
G 498 

cretinism S 547 
deicrmination of 
inheritance pattern 
6 499-502 


Human genetics-ronl. 
diScullia 6 497 
disease 4 2S6 
gmc flow 6 SOS 
genetic drift 6 505 
Hardy-Weiiiberg 
formula 6 338 
hmnophilia 6 411 
Huntington's chorea 
6 520 

inheritance of 
)>athologic traits 
6 509-513 

muscular dystrophy 
8 643 

mutation 8 673 
phcnylpvrnvic 
oligophrenia 10 114 
population analysis 
6 503-505 

impiilation twin rate 
6 506 

quaniitative 
■nhcrilanie 6 505 .506 
tacial di^feretlC(^ 6 504 
sex'llnketl inheritance 
12 233 

svnihryis of nonciirvtnatic 
proteins 6 508-509 
(win studies 6 506 507 
Human fieail louse 7 591 
Human tneimiiial tyik- 
12 385 

Human peiformance 

enviioiiinetital (oiidiiions 
.5 15 

Hiiin.m sfKie(^4 401-402 
Human (hvmus 9 212 
Human vaiiaiion: 

anthro|>onK*ttv 1 461 162 
antliio|Misropv I 462 
iraniomctrv 1 461 
genetics 1 459 400 
growth I 460 
osicoh»gv 1 4.59 
soinatotyping 1 460 461 
staiisiical .uialvsis 1 461 
lliiinason. M. 1.. 7 .50t> 
Humlxildt, Alexander von 
7 290 

Hiimbolot Current 
9 249. 483. 12 530 
llumbiddt (flacier 7 7 
lltimMt’s penguin 9 518 
Hiime-Rothery, W. 

I 250-261: 3 .599 
Hiimc-Rothery cum|>ounds 
12 478 

llume-Rothery rule 1 262*: 

3 462 

Hunicetant 5 377; 6 221 
Huiiieriis 1 533; 12 306 
Humic deposits 12 140 
Humid mesothermal 
regions 4 342 
Humid microthermal 
regions 4 342 


I Huraldificailan 6 51.1.515 

“>oli”gtowo,6 5i, 
dehomidiiicatian 
« 514-515 


I humldity<»nin,|55j5 

I psychrofnetric chan 

6 513-514 
Humidistat 6 515 
Humidity 6 515-516*. 1112^4 
absolute € 515; 11 83 
air conditioning 1 143 
dew point 6 515 
measurement 8 533 
mixing ratio € 515 
psychrometer 6 515 
relative 6 515; 11 83 
tcinperaturc-humiditj 
index IS 491 
vapor pressure 6 513 
wet bulb temperatme 
6 515 

Hiimiditv control € 516 
air conditioning 1 144 
Comfort mnircil 3 316-317 
dehuinidifiration 6 516 
htnniriificaiinn 6 516 
Imniidistat 6 .515 
Hiimiditv me.'isurenient 


8 513 535 . 11 82-81 
hvgiomcier 6 572-5?l 
psMhtoineter 11 82 
Huiiiile 6 516 • 

Huminmgbnd 1 491, 2 148, 
6 516* 

ilumtningbini moth 7 164 
liiiminockv leiraiie 8 597 
Hiimoial immtmitv 7 l'.!2n 


Humoium, Maie 8 .592, 593 


Hump-barked lly 4 212 
lluiiipbaik salmon 12 H 
lliitnphievs, I.. Ci 5 519 
l/umii/in liipii/uv 6 47H. 

12 229: 14 235 
Humus 6 516 518 
humification 6 517 
manure 8 04 
organic decomposition 
6 517-518 
peat 6 517 
soil texture 6 517 
Hund, F. 12 161 
Hundredweight 8 188 
Hungarian vetch 14 310 
Hunger 6 518-519 
body rhythm 2 273 
Cannon theory 6 518 
neural cotters 6 519 
pliysiological mechanism 
6 518 

specific hunger 
behavior 6 519 
Hungry Horse Dam 4 5 
Hunter, M. A. IS 654 
Hunter-killer submariM 
1 485 
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Haninf'"'"*' Autcwan 
1«607 

t„nua\ systems S 4S5 
«ii(lu(>n»»' motor 
II K'i 

.umiinn I'Koil l» S47 34« 
cliorea 8 520* ; 
i) fi'l 

ilHntilc 6 "’S** 
liuim 

Ilitirtvtf/. 13 ^**3 
Huilo Ffaimdlcr's ai%‘ase 
i Hh'-’ 

n-.ili‘v.l> 9 344 
il.inirsun S\Mcni 9 Viil 
fi ■.^0-ri21*: 

A rij St:* 

ViKuiiu Occrin 1 524 
.itiiMsphcrit low 1 642 
iiDtitI sx Stems 6 'i2I 
idiriasttiiK 9 5 

fopiiatinii 6 '•20 :■'/! 

II i>\« inrnt 6 ^25 ’’i21 
I iii.M (Uiritioti R 319 
I iiUi r>l)sr)V.iluihs of 
11 2l2r 

'.(< IIlt< |MslllM'S R :l‘J2 
(It’lt'fliou 13 l(>^ 

Ifltl/i 

v.uuiiiK' 6 ^21 
’4.niiin^s M ‘I'lt 

I Mii.nir luMtoii 13 l(»li5 
t' >'i > .iMr indiHed sui^o 
It liilWf 

!-)■ i> I and DiiflieUi 
I'lnatKiistir rtine 
to 11 ). IM 

n;.,(luMson.<.. K.2 239. 241. 

*1 '..M 

M’lt'lniiMm’s n 676 
!h,i.litn\onirUa 1 'iOl 
U .!• ht'iuwtflla ntattnranihn 

: on 

ii .’duson. li I*. 10 511 
■'’"'in S 1 fi'lfi. n 137 

■ xnih. l.iMirs R 'toi 

I .\ K. 2 204 
’''■\lri.H 8 642.649 
Il.'\l,.v T. I 423 
>li‘'RC(is 2 579:6 521*. 

‘‘ MVi. 12 11 

cimsiiuctinti: mstal 
«|>‘ics 9 588 589 
exc|)ic«' *rr 
^•'cpicfc 

Wo'Rnis I'mnd principle 
6 r,2[ 

Miisjren^ Ficsnel theor) of 
'*'ffiat.ion 4 139 
'’"'Rciis- principle 6 521-522; 
U 11 

•‘^felk.imoff formnUtton 
I 44()-4r>0 

motion 14 425-429 
^^ 0 \grn 5 secondary waves 

* 132-138 


Hyacinth 10 339 
Hyades 6 522 
Hyaenidac 2 523 
1 Hya\asco\e(».porac 4 254; 

1 8 213; 12 604 

Fungi linperCccii 

5 56S 

/.ythiatuar 14 G90 
Hyalella 3 563 
f/yaleffa aitfca 9 496 
Hyalellidae 6 36 
Hyaline t'auiUgc 2 533-531 
Hyahnrlla (mtutala 10 201 
Hyalite 9 332 
Ilxaloilictyac 5 552 
llyalodidyniae 4 231; 12 5IM 
Fungi Itii|K‘ifeeti 5 552 
la'ptosiioiiialaii-ac 7 175 
1 Mel:mroni.iU‘s H 213 
Ilvalntliu u\ .Wr//iger H 128 
H\aloluli(os)ioi:ir 5 552 
|lxaloi<! alters (eve) 5 152-171 
I IhaliMiu'ie 2 251 

• llyaloni’ma I 338, 6 433 
I Usalophaiu* 5 207 

I Ils.iUipliiaginiae 5 5(i2, 

14 12H 

! I tingi 5 552 

\ llxaUtpilitic texture' m 

* andesite 1 398 
nsalnpl.is(n 2 510, 51 1, 

I 3 t»'H 

I ll\al(ts(<ile<i>s|Mii u' I'liiigi 
j ImiM'itecti 5 502 
Ihatiispongia 10 51 M 
' I1valos{Hitae 4 234, 7 475, 

I 12 MM. 14 128 
I Fungi Impel feci I 5 5i>2 

I Vfelainmiiales 8 212 

I Stdliellateae 13 110 

j ’I'litiOK iilaiiiueac i* 

/.Vtliiateae 14 530 
ll\ali>slain4>s|Mitae .5 502 
llvaliinmii utid 2 19. 6 .552*. 
10 -191. 13 37 

1 Hvalur<iiiid.ise 2 I9. 6 522 
.523*; 13 37 
MiuU’ine 14 .328/ 
HyAttrfhinuf 4 359 
HylMxlont 12 157 
Hvlxidontoidea 4 419, 6 523*; 
12 157 

nyhmlus 7 327 
f/yf)odiif /»(in//irtNin 6 521 
Hyborhyttfhut nolains 8 505 
Hybrid S 223. 62.5 
Hylnid cuin 3 182 
Hybrid vigor >ee Heicrmis 
Hybridization: (hrniical lamd 
11 148 

iniiogressivc 12 570 
IMiIyplouly 10 189 190 
spcriattoii 12 569 
Hybridired bonding orbitals 

3 .38 

Hycar OR II 641 


Hyrow gnlosa \ 490 
Hydantuin 7 32 
Hydatid 4 359; 13 393, 394 
cyst 13 393 
tayiewontt 3 612. G13 
Hydatid mole 11 4Hl 
Ihdatidifoim mole 3 192-202, 

9 320 

IlvdatidtNiU srr Ffliinococcoxis 
Hvde, J 10 181 
j Ihdnocarpie at id 5 190 
llydni » 151. 255, 5 203. 52H. 

6 523 521*, 551. 8 107; 

11 449 

I llxhsi (umstellatioii) 

3 112 413 
Hsdia cltistei 6 9 
Ilydta !iHonih\ 6 523 
Hsdrailiiieltac’ 14 115 
Ilvdiatc 4 77, 6 521*. 14 389 
Ihdiated lime 7 .511.515 
; llsdiaiion 1 225; 6 521*. 

; 12 191 

I llxdraulir .«< hiattu 6 524-525 
basK liMhaulu rimirol 
6 521 

rliaiat icrisiiis 6 525 
I lluirl ampidu-i 6 525 

! pump 0 525 

srivoimMo) 12 205 
, Hvdtuulit .inalog table 
i 6 52”* 52i» 

; Hxliaulu Inaktiig sssiem 

I I 681 

' Ilstli.Milu* cement wv Cement 
I Hxdiaulit tliiltli 5 225 
I Ihdraiilit gtatlienl 6 526 
' llxdiaiilit jatk 6 527 
Msdi.tiili( pimp 3 8. 

6 526 527* 
llsdiaiilu hme 7 51.5 
j Ilvdiaidic iidiitng 3 237 
■ llvdiaulie moloi .see lly- 
I •liaidit ntiiiatoi 
' Hsdraiilit pte«s 6 527 
llxdtaiihi M.iles 14 162 163 
Hvdraidu separation 3 155 
. ii>diaiili< senoiMetliaiiiMiis 
I tee .Servomet haninm 
I Hvduulit ‘d‘qiie cmueileT 
j 13 6H6 

I l.-tii iidie tiansiiiissioii 
; 7 571 

I 

, llvdiaiilu tuibine 
6 527-52*5 9 616 
[ raiil.ilion 2 574-575 

' diaft tiiljc 6 529 

eflitiencv 6 .529 
Fraiieis 6 527 
governor 6 239 
impulse 6 ,527 
K.-iplan 6 52/ 

Pellon 6 527, 

I 9 (il6* I 

; reaction 6 527 j 

j spctibc speetl 6 ,529 i 

i Ilvdraulic valve lifter 6 529 { 


Hydraulfrking: placer mining 

8 478 

Hydraulics 6 529-530 
appllcatums 6 529 
^ density 6 530 

I clastlriiv 6 530 

I (laid coupling 5 334-336 

I lisdiiNlsnaiiiiis 6 536,541 

liydrostalifs 6 5b8-.57U 
I m<m 6 530 

1 o|M‘ii channels 3 7-9 

1 pli\sii.il laws 6 530 

j pix>iHities 6 530 

I siirlate tension 6 530 

I vistmtiiv 6 530 

I llxdia/idi * I It) 

! H\di.i/iiir 6 530*. 516 
I lieat of tomhustion 

I 8 2*81 

( lK)tiid ;iio|M*llaiit 11 6 

• Ilsdia/iiie livdiolnomide 
I 6 530 

• Ihdia/inium salts 9 PO 

! M\iha/nir acM I 702 

j Ihdia/oue 6 .530 
I Msdiie ciuirmimenl 5 14 
j llsdnda 6 551 
! Ihdrid.u; 6 523 
j llsdnde 6 531 533 
' Imton 6 .546 

' ihitnine 6 549 

I lilliitim 7 515 

I sidton 12 320 321 

I Hsdiide. 2 2!W 2'i2; 

I 6 .531 533* 

I llxliimei pioress 2 308 
' llsdiiiulene 3 23’ 

I IxdioatiMisii* signab tee 

U tide-' watt I stMitid 
Ilxdroaminoiiolysis 1 301, 

6 552 

llxdiobiotitt 2 21b 
lIxdKMjilnm 6 533 .536*. 516 
' airir.di luels 1 177-170 
alii x< he sre Alitxchr 
lixdiot ailHHi 

aliphatic ife Aiqdiaiic 
hxtlir'-arlKiii 
aromatic livtltoraihnn 
1 516-619; 6 534 
battel ial neiobic 
oxidations 2 29 
er-uktng 8 532 535 
dexav 10 56 
deteition devuis I 486 
gases 10 72 

lialogenaied ire Halogcn- 
Hfeil hydroeaihoii 
hvdroforinylation 
6 542-513 
liihricant 7 601 
fioin marine oiganisnis 
10 56 

ill natural gas 9 5 
from organic niatici 

JO 56 
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Hydrocarbon-HTon^ 
pctntivuin 10 54-57 
polynuclear see Poly- 
nuclear bydrocarbcm 
radiation damage to oils 
11 223 

solid propellant 11 8 
sources 6 535-536 
unsaturated see Unsat- 
urated hydrocarbon 
see also Reforming 
(petioieuin lefinlng) 
Hydrocarbon resin 6 536 
see also Polymer 
Hydrticarbon waxa H 443 
Hy<Uo( Hr II 482 
Hvdrucocle 6 46G-4C7 
IlydixK'rnidae 11 19 
H^rocrphalm 9 69 
Hydrocharh 10 332 
Hydiocbaiiraoiaf 5 394 
Hydrochloric acid: aqua 
regia 1 405 
chloride S 66 
digestive system 4 160 
Ilydrochoents capybara 2 448 
llydrochory: [topulation dis 
{irisal 10 498 
llydrotorallina 8 430 
HydnKorisac 6 405 406 
llvdiocortisoiie 4 501. 13 138 
Hydiocincking 3 532; II 40.1 
Hydrocyanic acid 3 634 
llydrocyclonc 2 6.14 
Ilydrodamaltf 12 347 
Hydnalralkylalion 3 532 
Tlydnalcsulfuiiralion 10 48 
/IvdtodKfyrm 2 601; 9 76a 
//ydrodiV tyOK rrtuulalnm 
3 76ft 

Hydroduct ptoptiHion 1 486 
HydrtKlynamics .4 121 -326, 

6 536-542* 

Remouili ctpiniion 
6 530 

cavitation 6 530 
doublet flow 4 260 
flow field 6 536 
fluid-flow principles 

5 338-340 
hydrokinematirs 

6 537 53B 
hVilrokinctio 

6 538-540 
inviscid fluid 6 537 
irroiational flow 6 540 
magtieiohvc1rodynamiC!i 
8 56ft-63 

Navler-.Stokes e<|uaUon 
6 539 

In petroleum engineering 
10 57 

relativistic hydrodynamics 
It 432-453 
sink flow 6 536 
source flow 6 536 


Hydrodynamics— corth 

towii^;: tanks and models 
M 1-4 

viscous flow 6 .541 
vortirity vector 6 538 
water hammer 14 396-398 
Hydroelectric generator 
6 541 

Hydroelectric plant 4 432 
Hydroelectric power 4 4; 

14 399-400 

economic factors 14 400 
generator 6 541 
hydtaulic turbine 

6 527-529 

plant rajiarity 14 400 
plant site 14 400 
see al\o Electric {tower 
generation, Power 
plant; Water power 
Hydrofluoric add 5 350 
Hydrofoil craft 6 541-542 
antisubmarine warfare 
1 486 

flydroformyialiuii 2 547; 

6 .542-543* 
cjtaivsl 6 .541 
fiydrogfn.ition 6 .5.52 553 
metal carbonyl 8 279 2H6 
Hydrogen 4 545: 6 543-548 
in ainhips J 217 
analytical methtals 
6 .547-548 

chemical properties 
6 545-546 

cryogenic projxnrties 3 572 
esca{)e velocity 5 68 
heat combustion 8 200 
hydride 6 531-533 
hydn^ormylaiion 

6 542-543 

inversion ttnnpcratiirc 

7 538 

ionimtfon potential 4 504 
line spi'ctrum 7 521 
liqudaclion plants 3 571 
liquid {tropellant 11 G 
natural occurrence 6 544 
orfpinic quantitative 
analysis 9 308 
physical properties 
6 544-545 

plant, minerals essential to 
10 282 

preparation 6 547 
prindpal compounds 6 546 
production 4 469 
quantiml atom 1 653 
ladio waves (21-cm) 
from 11 246 
spectrum and term 
diagram I 657-656 
uses 6 544 
velodty of sound in 
12 613; 14 431 

tJ •O'l 


alpha-Hydrogen S 374 
Hydrogen bomb 1 648; 6 548* 
radioactive fallout 
11 266-268 

Hydrogen bond 3 24-25; 6 548- 
549*; 8 537-538; 14 387-388 
Hydrofpm bromide 2 345; € 546 
Hydrogen-burning 4 553 
Hydrogen chloride 3 73; 

6 546; 8 553 

Hydit^n cyanide S 634 
fumigant 5 560 
petrochemical 10 44 
polyacrylonitrile resin 

10 459 

Hydrogen disulfide 19 256 
Hydrogen electrode 6 549 
dectrode fiotcntial 4 472 
hydrogen ion 6 551 
Hydrogen embrittlement 
6 544 

Hydrogen-fluorine (liquid 
propellant) 11 6 
Hydrogen halides 6 546 
Hydrogen iodide 6 546: 7 238 
Hydrogen ion 6 550-552 
acid-lMse indicator 7 59-61 
buffer solution 2 362 
glass electrode 6 209-210 
hydrogen eleciiode 
6 549 550 
hydrolysis 6 557 
pil 6 551; 10 89 
thermodvnamir data 6 .551 
Hydrogen line ladiation 11 246 
Hydrogen masci 1 650 
Hvdrogen imVcitle* bonds 
3 26-26ft 

quantum chemistry 

11 146-147 
rotation 8 551 
vibration 8 549 

Hydn^en-oxygen biprofienant 
11 6 

Hydrogen-oxygen fuel cell | 
.5 551-552 

Hydrogen peroxide 6 M6, 

8 674; 10 28 
U(|uid propellant 11 6 
petrochemical 10 43 
sterilization 19 196 
Hydrogen plasma 5 593 
Hydrogen polystilfide 19 2.56 
Hydrogen sulfide 6 546; 

IS 256, 604 
in Black Sea 2 251 
mine gas 8 492 
Hydrogenase 11 511 
Hydit^enate 2 39H 
Hydrogenation 6 552-559 
catalysts 2 548; 6 555 
catalytic 6 552 
equipment 6 551 
fat and cdl, nonedibte 
5 190 

food 5 398-399 

j ■ — «- a KKtt 


I HydrogenaHon-eofit. 
petroleum procosii 
10 69 

see also Dehydrogei 
Hydrogenolysis 6 522; II 
Hydrogenomonas 2 28 , < 
8 129, 340:11 55 
Hydrogenomonm carfto 
vorans 8 340, 341 
Hydrogeology 6 276 
Hydrographic survq-s 
13 329 

Hydrography 6 559-554 
Hydrohalic acids 6 919 
Hydroida 3 255; 6 554 !! 
Anthomedijsae 3 
Chondrofifiora 3 25! 
Leptmnedusae 3 25' 
Ltmnomedusae 3 21 
Hydrokinemalics 6 517-! 
555 

see also Hvdrodvn< 
Hydrokinetics 6 538 54ii 
555-556 

see also Hydrodyna 
Hydrolaccolith € 556 
Hydrolagut affinis 6 465 
Hydrolase .5 22. 460 
Hydrolilh 2 398 
Hydrologic cycle 6 55h 5 
13 316-117: H 192-19' 
diiiiatologv 3 17H 
conservation oi^cv) 
3 408 411 
water conservation 

14 392-393 

Hydroirtgic forecasting 
use of 11 2120 
Hydrologv 6 171, 556-55 
cvapoiranspiraikm 
5 129 130 
foicsi 5 450 
glacier 6 198-203 
ground water 6 27r 
hydrography 6 533 
lake 7 3H6-3B9 
saline water rcclani: 
12 19 

snow surveying 12 
spring (water) 13 
stroam gaging 13 1’ 
surface water IS 3if 
terrestrial frozen w 

15 511 

tree-ring 14 77 
water power 14 399 
see also Hydromete 
ogy; Hydrospbett 
chemistry of; PW 
tion (mcteotol<4? 
Hydrolysis 6 557-559*: 
ester 5 73-75 
salt (chemical) 12 1 
lUicate rock wcathc 
14 459 

soap and detergent 
fa MS acu 


HymMiomynlM Iff 


5S77 

>8-559 


le yx « 

« 55-66 
12 7 

itoliVw 12 7 
Hulrtiiii«h.*ni« 6 559 

HHiromcunirology 6 560-562 
aIuh^i'• of prcdpitaiion 
(lata b 561 

5 560 

,.tjpi>r4tH)n 6 561-502 
prtfMplUtioii 6 560-5G1 
6 561-562 
ttjipnlicJ area 6 561 
vrf at\o KvapotTaiKpiia- 
iioii, Preripitation 
/»u*n*oroU>K\) 
pnl|iMlM‘IOOI5 5 567 
H.ilr >ini*(i.r4 (i2. 6 562 56;i* 
[iiimiple 

I 517 

))4l.(n<od float npe 

b 5tii 

nu'iuraiur-biidKO 6 562 
|tliHriirl(‘tlii( 6 562 
tiiciniohMlioinctrr 6 562 

MoliftiiM'iiiil.u* 6 '101 

.I'.'N.ti litiic K 2 110 
v( Ilou 2 150 
hi'littiii phrosis 7 542 
>!<iiii>ii:ui(i loll 6 5 j 0. 557 
i ■ 6 502 

li^iiinpci K.ii(lnin) 4 40(1 
M tUofici oxidase 5 2-1 
]l<>||<»|H'|0\KlalC 10 2*1 
n'<hophiiila(‘ H 2li, 27 
■I <'iii|iliilo]i|<*a 5 27(i 
•f <l'n;,htlns 5 2H6 
><'<lri]>hobia irr Rabies 
n..ho|ihoiie 6 565. 14 18* 
t'li’CIiokiiiHu lunsdiuet 
4 IKI 

•ohoii 12 4K.1 
li'iliMphoiomelcr 12 118 
14 152 

J*'ilio|ilant sec Power plant 
<*''>nj|)onifs 6 565-565 
I'l'niioiiiic }x»sibiHtica 

6 5(>4 

iMiiicral iiolution culture 
6 505 

nutrient Milmion 6 564 
4 561 

U(ic|iiiu„ne 6 565*: 10 112. 
11 194 

Hvdnnalpinx J1 480 
H'drmire IS 232 
14 400 
9 585 

U^'lntsphere 6 565; 14 399 
Hydrosphere, geochciniatry of 
® 565 568 

closed baslna 6 568 


H^diolvGc agent (food) 

,„d.oWticproce«»6 5! 

j-„ijirnciic wave 


Hydrosphere, geochemistry of 
—coni. 

fresh waters and rain 
6 568 

oceanic waters 6 565 -.568 
origin and evolution 
6 567-568 

photosynthesis 6 566 567 
resideiue times 
G 565 566 
salt content 6 567 
.wr nlso llvdiolugs, 

.Sea waici 

Hydrostatic paiadnx 10 2*1 
Hydrostatic ptessing 2 64'i 
Hydrostatic sleiili/ation 
(food) 5 .592 
Hydrostatics 6 56K-570 
acrostatiis 1 102 
applications 6 .569 
Archimedes’ principle 
1 517 

buovancy 2 370. <» .569 
hvdrostuiir Iokcs 6 560 
Pascal's law 9 588 
pressuie iiicasiiriiig 
iiisirunieifts 6 56<l 
piessiiie tiansmissinn 
6 .570 

pressure soliinu 6 Mi*l 
slabilits 6 569 
\rr also I (iiid siaiiis 
llsdrosulfites 15 2M) 
llvdiotheiiiial oio <le)H)sits 
9 578-57*J, 585 588 
llydioihotax 4 409 
Hvdioliopisiii 10 566 
llsdioiiietcr 7 542 
Ilvdioiis cliiomic oxide 5 IlHi 
IlvdtoxatiiK acids 7 2t>M 
Hydroxide 6 570 
Ilvdioxide ion 2 106 
2‘llsdioxiiidole 7 6) 

.ilfiha llsdrtixv acid 7 .5Hil 
bacicTial oxidations 2 51 
beta Ilvdioxs aev) (aiK 2 51 
llflK'la) Ilvdioxv della* 
uiulrrrstetie 5.17 (bime I 5*186 

5 Hvdn>\s-2 hsilioxsiiieihvl- 
gamnia-pyroiie 7 369 

llycltoxs nitrile I 229 
Hvdroxv-L-pioliur 2 55 

6 Ilydioxv 2 |»iidune II HI 
Hydroxy tiiarslineihaiic dvc 

4 502 

Hydroxy xantbeiw d>e 4 505 
llydroxyacelslene 2 56 
beta-Hydroxyar vt <a>A delis- 
drogexiuse 7 552 
Hydroxyacyloxv compound 

5 43 

beta Hvdioxyalkslamides 9 161 
5-Hydiux>aiiihunilic acid 
14 126 

Hydioxyantlirac|uinonf 
glycoside 6 224 


Hydroxyapatite 1 489; 

12 365, 568 

Hydroxylicnzene .see Phenol 
m-H>drox>beii7oic acid 2 475 
p Hydioxybcm/oic acid 1 314- 
515. 2 175 

p-HydroxylKU/sl alcohol 2 55 
p Hsdrox>benrs)|><-iiKiUiti 

9 619 

beta Hsdioxybntyric acid 
2 12: 7 5.54 
ketosis 7 540 

ilvdroxvc ittoitellal 13 497 
17-ll\dioxydcxi\\ioiiuosteione 
1 77 78; 6 185 181 
beta-llsdroxseihyl hsdi.i/ine 
6 .550 

Hvdnixyellislatioti of alcohol 

10 *HH 

IhdnixyethyhelUilosc' 2 626 
5 Ilsdroxvindole we Induxyl 
5 IlsdiDxyiiidoleacciK acid 
12 1<)6, 14 126 
beta HvdioxMSolnitsM 1 (aiA 

14 260 

Hydiox^iMK|Uinoline *7 289 
5 I Isdi (>x\ k\ iiiiieni ii ina tei nal 
inlliieiice 8 171 

lI\diox\l oittanic cpi.intitative 
anaUsis 9 5'H| 
llsdroxsl (ompound 6 570 
l1sdiox>l derisaii\e.s 
nonieiiclaiiiic 9 596 
ll\drox\lamtiie 8 .580 

1 Ixdioxsl.iiiiiiioiiiiim salts 

9 no 

I Ihihoxs'Iapalile 9 561 
llsdioxslahoii ic‘u<ti(»n 
6 570-571 

'> lhd>ox>tssiiie 7 658 
*t H\diox>ineih\lcMosiiie 
4 (-6 II 1)5 

.dplM llvdi(»xsniril)sl a- 
(N acelslatintioiiK-ihylene) 
•.(iieiiiH achl 2 57 
N.iOl-nsdioxstnethM I IH \ 

I 51K 

5 llxdioxvmeilulindulc 7 65 
lIsdiovvMielhslU'tiahvdiofolic 

acid 6 221 

6 flsdioxviiMoiiiiic acid 2 .17 
p H\di(ix>pbc’nslla<tic .icid 

. ) 

p-ll\<hoxvpheiivlpsMi\ic 
acid I 115. 2 55. 4 2.56 
(idx'ta I I Isdi oxv pi ugestet one 
II) 64h 

11 alpha Ilvdioxvpiugestcroae 

15 158 

1 7 ( al ph a) - 1 1 > d I ox \ pi ogester- 
one 13 526 

lIsdioxypioHiie 10 357, II 5, 
150 

2 llsdioxspvridiiie II HI 
.1-Hydroxypyridiiic J1 HI 
dcIta-4-H\droxyp>Troline-2- 

carboxylic acid 2 35 


4-HydFoxyquina1di»lc acid 
11 193 

HydroxyquinoUne 11 192 
B-Ilydroxyqnincdinc II 195 
4-H\dro\vt|iiinolinr 2- 
carboxylic acid 11 192 
2 Hsdioxvslilbainidmc 2 257 
5 Hxlioxxryptaminc 7 65; 

14 126 

see also .Seroioiiin 
5 Hidioxvlivpiophaii 14 126 
l1vclio/4>a .3 255. 261: 6 .571-572* 
Hvdra ti 525-524 
lUduiUla 6 554 555 
Milic*|>orina 8 459 
Obrlia ** 241-242 
PoitugiH-sc: man ol war 
10 525 524 

.Siphnnoptiora 12 546 
Stromatoporoidca 
13 I9M92 
Stylaslerin.i 13 208 
'I iach\liii.i 14 9 10 
Ituhutui 3 117 
llsdim 3 412. 414* 
f/ve«i«vf/iii5 I 568 
tl\nim 6 572. 9 505 ' 
Ilscniales6 572*; 10.110 
lIsetc'iodMie deiecioi 1 561 
Ifvgobid.ie 3 276 
Itsgiine 1 218. II 130 
lUgiomelei 6 572 .573: 8 531 
(Icw-puiiil cdc'mciiis 6 573 
eUxtric.il hsgiuincle* 

6 573 

giavimetric hygroinc'tery 
8 55-1 

hair hvgioiiieter 6 573 
>ce aLso Isvcbiometer 
lligtoiiiycm I 475 
llsgtosiopiciiv: wood pliy.sicx 
14 534 535 
Hvla cnifrrn 10 63“ 
//v/rt(i«Mfrr.5.537 
// (Iti -mK olot 5 538. 10 639 
Ifvlacnsautus I 201 
Ilyluphom proMcfhctt 7 469 
llxIutoniHs pilcntus 1-1 all 
llylidae 4 20S. 5 538 
Ihlotiihla fuucsceus 13 61.5 
HyUhuhla f^ultatn 13 615 
Hylotuhtn musteliun 1.3 613 
Hvluiffophtm ri//i//rt 3 287: 
14 76 

Ityinan, 1 H 2 601.4 362, 

9 29, 10 H4 
Hymen saginae II 474 
llymftiiarirlon hcliophila 

JO 515 

llymeniitiii 6 600, 7 418 
llynienolepiasis 13 303 
HvmfnotfpU dimimiltt 2 658 
/hmruolfpts natut .3 643; 

10 415,13 393 
Ilymetiomycxtcs 6 469 
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Hymenophyttum 5 37 
Hymenuptera 6 573-583*: 

7 134; 12 405 
ant 1 436-437 
bee 2 127-129 
hornet 6 486 
ichneumon 7 8 
wasp 14 38<i*387 
Hymenostoitiarkla 6 467, 583*: 

11 53 

HynohiUtac 3 578 
tiynohiuA 3 578 
Hyorrphalulae 6 401 
Ilyoid airh 12 356 
Uyolilhet 3 400 
Hyohthes batoni 3 400 
JiyoUlhet tartmlns 3 4(K) 
HyolHhrs ueapoits 3 400 
Hyoiisodoiiilidac 3 394 
H\opMntui 3 394 
Hyosihic 9 547; 10 440 
llyosr^aminc 10 440 
H\ou\ainu\ 10 170. 14 30' 

/AntrvrtWJM' 10 HO; 

14 305 

llymiyly 12 355, 350 
IlypabyHsiil iiirk 7 10. 15, 

10 521 

Hypalon* nihlH'i 11 m2 
Hypanihiuni 5 327 
llypaxial mim'ulatiiTf*. 

anuioinv 8 64<i. 652 
llV|N*i.i(lu'‘iiO(oiii(iMn 9 212 
lly|N‘ial(loslrioiiiMii 1 71-7 ( 
IlyiK'ialgt'si.i 0 492 

I 3'Ht. :i I 71. 
6 ri83-5K4* 

IIv|MMla>lic Jimrtioii 2 551. 

6 58 1 -.585* 

Hy|M‘rtM»lic gt’diiiciiv 6 155 151 
llvp(TtK>Iir iiiotKMi 2 .580 
IlvfK’ilmlif 
syMeni 6 58 1 589 
I>n(a4.31-35*. 9 1.5 
IhrctTU 4 3H SO 
(lee 9 15 

Ktiaii 7 583 586. 0 15 
Oim'Rd 9 15. 318* 

RaydiU 9 15 

llv|icrl)ulir oihit .1 .312. 9 .372 
IJ>|K‘rla)lic |Mi<iboloi(l 4 71. 

0 542. II 135 
ll\p(nMic spiral 13 1 
Hypetimik sweep genctalur 

12 46 

Hyperbolic velocity 9 372 
Hs iMTlKtlnitl 6 585-.58fi 

(|iudri< suTfacoi 11 135 
surfaces and solids of 
revolution 13 310-311 
Hy|N*ilMthHtl of one .sIuh‘ 1 4 71 
l{y|)eubmniatir lens 7 452 
Hyprrenryphodon 9 537 
Hyperrube 19 492 
Ilv|)erelliptir integral 4 561 
llyperemia 3 143 


Hyperesthesia 10 100 
Ilypcreutectoid steels 6 381 
Hyperfuie interaction 4 515- 
516: 9 191 

llyperfiiic structure 6 586: 

8 600a 

atomic cltirk 1 649-650 
electron paraniagnctic 
resonance spctirtmopy 
4 515-516 

interferometry 7 193 
luolecidar stiuUuie and 
spectra 8 549-550 
t>u<lr.ii moments 9 101 
IIv|>crgconietrie funrtinns 6 32 
lfvi>ergeometiic serhs 4 127 
lIviH'rglobiiUneniin 8 256 
IIV|jeigl)(rmi«i 6 518. 7 163. 

9 533 

llv|K*igly(enuc glyrogennlvtic 
factor 9 533 
Ilypergnn lens svsiem 
7 452-453 
Hypftta 6 586 

^alha 6 586 
/fyprru urn 12 751 
lIvrH*riidr.t 1 339 341, 2 117: 

6 36. 586* 

llv|K.Tinfe(lioii 13 194 
Hv]8‘rinsii]niisni 9 534 
llvfK'tinn 12 41 
Hxpnhpui 4 39 
llypeili|>eitiia 8 200 
lls{K*tni.istigjd.i 6 586.587*. 

II 52 

Hy|M9 iiietainoi phisin 
3 283, 6 573 583 
llv]»eniepliroiita 7 342 344 
llvptritchf 6 586 
livprrnrhr tttf'ihtntnum G 586 
HytMioii 3 497. 4 .512a .511, 

6 5H7-5HK*, 13 168 
.intihvpnons 6 5<K) 
l>.iry<»n 6 588 580 
bei.i (te<av 6 588 
tascade paiiiilc 2 537 
dccav modes 6 587 588 
estilnl h.)noii states 
6 588 590 

(iiteiadion with ni.itter 

6 .5<H) 

isotopic spin 6 587-588; 

7 206 207 
lifetime 6 587-588 
mass 6 587-588 
iieg.itise-hy|)eron intei- 

aclioo^ uitli tn.itter 

6 -m 

seiuistjble 6 587 .588 
spill 6 587 588 
as strange partiile 13 168 
Strangeness iiiimlM^ 

6 587-588 
types 6 587-588 
imitais ssmmeti) 6 588 
589 

V-pjuiicle 14 376«-577 


Hyperopia 5 172 
Hyperparathyroidism 9 561; 

12 369 

Hyperpathia 9 564 
Hyperphagia 6 519 
Hyperplane 1 392. G 155: 

10 492 

Hyperplasia 6 500* , 592^-593; 
9 320 

llvperpnea 1 488 
Hyperpotassemia 2 265 
Ilyperprotrinemia 8 256 
Ilypcrsensilivity 1 474, 554. 
556; 3 401 . 6 590 592* 
alleigy 6 .590 
allergy, atopic 1 256 257 
.inalgesirs 1 366 
anaphylaxis I 305 
antilXKly I 468 

a. s(hina 1 601 
biologicais 2 218 
clirmothetapy 3 .53 
coitidiuidoiiistosis 3 240 
delayed 6 501 

guinea womi infetiioii 
G 2^12 

hav fever G 345 
histidine G 457 
iinmisliate 5 591 502 
Slrrl>hutniu\ 13 178 
tiilH'Uulosis 14 130 
iiiiileme J4 328d 
llspersolid relK 10 402 
Ilypersomtiia 12 375 376 
ilspersonu fltgtii 6 592-5026*. 
14 514 

acrotheimpllvii.iiiiics 
1 102-101 

b. illisiic iinjeitoiy 
6 592a 51,2/; 

romlttions at high speeil 
6 592-502»i 

flow OMT a blunt nosed 
bodv b 592a 
glide liaiectoiy fi 5026 
beat ItMds 6 502fi 
ie«*nlry 6 502« 
skin liution 12 372 
skip tiajeitniy G .5026 
vehicular iiaiedories 
6 592rt-.5026 

ITypci'Mtnic wind (uniu4 
14 .500 501 

llviK'isonics 6 5026-502d* 
Hiilloiiiii siaiieiing 
ineihml 6 5926-502^ 
election inieiaiiion 6 .592t- 
592d 

ferioiiiagnriK iiialcri.*tU 
6 592d 

maser 6 .592r 
plHHioii phonon intci- 
actions 6 592c 
llypenplenism 13 9 
Hypersthenc 11 129 
Hyperaiirfacc 12 557 


Hypertdy (in»cn)evoluil«,i 
8 IS ' 

Hypertensin 9 629 
Hypertension 2 5206; fi 592^ 
renal origin 14 2$2-2ss 
Hypertherray 13 596 
Hyperthyroidism 6 5924; 

13 509, 627: 14 542 
Hy{)crlrajulidae I 56K-3r>9 
Hvijcrtrophy 6 5!)0. 5024 505 
Hyperuricemia 8 258 
|{y[K'rvclocity wind tiiniifb 

14 501-5024 

Ilyphantria tuuea 7 472 
Hvphorhytriales 10 200 
Hyphorhytrium 10 200 
llvphoiiiicinhiaceae 6 593 
llvpfxsmitrohiales 2 23. b '>>)<* 
II 64 

Ilvphomicrobiate.yc 6 503 
rasteuriaceac 6 593 
Scbiromycutes l2 65-5<> 
taxonomy 2 II 

Hyphomterobtuin t'Mfgflrc655^ 
Hypidiormorphir grannUr 
texture* igneous rocks 
7 11 

ffypisodut I .568 
lUpniiUMc 6 593 
IhpnohiyaU's 6 593-59f'. 8 fir 
HvnogamiiiaglotiiiliiicmM ft 
Hypnosis 6 594 595 

aid in cxaiTiinalmii 6 VM 
in conjuiuiion with 
an,il\sts 6 595 
(liagnosiK iiKil 6 .591 
as a motivational tool 
6 595 

as a siilistitiiie loi 

pharmacologuai agrnis 
6 595 

in svinptom contnil 6 
as an uiicoveiing tievuc 
6 50-, 

Hypnotic G 595 
flypuutn f 5 ^Nlci 

Hyptiutn trpUle G 501 
Hypobasidiuin 6 427 
Hypoblast fi 78-79 
Hypobranrliial nuisctilai utr 
anaioiuv 8 653 
Hy|XK'bilid.ie 1 559 
Hvpochilomorphae I 198 
l1vi>ochlorinati<m: watci 
puriGratioii 14 401 
HyixKlilorite 3 72. 6 595* 
as antimicrobial agent 
1 475 

blc.'ichitig 2 2.58 
production 4 465 
Hvpochlorous acid 3 72, 6 j**5 
Hypocliondria 12 500 
Hypocopridac 3 278 
Hypocotyi 12 145 
Hvpocreales 14 128. 630 
llypocycloid 4 71 
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a^poderma bwis 4 218; 8 680 

miwilcrniatWae 4 212 
‘ U.ni.s8 498; 6 596- 
H^uoeutccloid steels 6 881 
H^piiRsmoia Rlobulinemia 
t a? 

embryology 9 47 
8 265 

H^poR'ov 5 827, 332 
haloConn 
iracfuMi 6 323 
gear 6 85 

H^poiod«»m atiil 7 238 
H\|i»lmmi:>ii 3 327, 5 522 
IhUinuxiff 14 128 
ll>|Kmiriitc 9 110 

H4|K»|»aralh\n»nllM« 


::\|io|)h(»«|ihatrna( rirkcis 
^ 5)1 

[]v]H>|il)ysntoiiiv 10 219 
H-i.npliVMs 4 5'm. fi 5% 507 
efffC(or sysicms 4 414 
tlcr^ou^ yyyrcni 9 46, 60 


Hypophysis—cont. 

see also Endocrine gland; 

Pituitary gland 
Hypophysis cerebri 4 588 
Hypopituitariyn 10 252 
j Hypoplasia 1 74: 6 507 
Hypopotassemia 2 265 
Hypoproieinemia 2 265 ; 8 257 
Hypoprothrombinemia 
6 395 396 
ffypo5auru5 S 553 
Hyposchromic shift* spoftro- 
photomctiic analysis 
12 583 


Hypothermia 6 598 
phcnacetin 10 110 
Hypothesis 6 598 
exiieriinent 5 143 
testing, statistics 13 72 
HypothvFoidism 3 546; 13 627 
Hypotrichida6 59S*; II 53; 

I 13 5 

I nv|)Oxcinia 2 531 

I lh|Kixi4 » H.l; 12 SWft 

I f/vpstlop/iodon 4 200; 1 1 484 
I Hypsographic curve IS 216 
j Hvpsometcr 5 457-461 
1 Ilyracoidca 6 598*. 8 82 
I Hyracoidca fossils fi 598-599 
Cientohyidae 6 598 
MyuhrjcitUr 6 500 
Proiaviiddr 6 598 
llyraiotlu’iuiin 13 160 
llyrarch surccssioii 13 232 
Hyrax 6 598 
Ilvntruhiy 4 202 
llvyiorcsis. dii'lertiii f 115 11( 
Hysteresis, iiiioelectric 
5 225-226 

Hysteresis, instrument 10 2tMi 


Hy]>osomnia see Sleep 
Ilypostoma 3 564 . 

Ilypostomides see Pegasifornu's S 
Hyposulfurous arid 13 250 
Hypotauriiie* cysteine 3 650 
Hypotenuse II 132 
Hypothalamus fi 510; 9 81 
10 252, 13 181.592 
j thcrmolheiUpv 13 594 

thirst 13 50K 

[ llypothalliis* Myxomyreies 

I 8 688 

j Hyimlhccitim 7 448. II 110 | 


Hysteresis, magnetic 6 599-600; 

8 48. 51-52 

Hvsteiesis, mechanical I 400; 

4 12 

Hysteresis, piezoelectric 5 226 
Hvstcresis, thermal fi 599-600 
Hysteresis clutch 3 21^ 
Hysteresis damping see 
Damping 

; Hysteresis loop 6 599 

I ferroclectriis 5 225-226 

j hvsteresU loss 3 479 

j Hysteresis loss 3 479 
I magnetic clKuils 8 30 

I reduction 3 479 

j .Steiiimeu coc'flicietit 

I 3 4 VO 

I Hysteresis motor 1 284: 6 600 
j Hysteria 6 600 
t llysteii{ile!» 7 494 
llUhteiiales (liclieni/cd) 1 574: 
I 6 6tH)‘ 

I llysterogcnir relics 8 297 
* i HvNteiothecu 1 574; to 600 
' Hystriioiiiorpha 11 614 
j H\\ttu‘ofnc\'Un gigajt 5 299 
, Hyrfn'CTirus 2 426 - 




I 


I M. dmiial patbolog}' 

3 202 

, s|Hi> ^ntopic spin 
iflitira 7 2H4 
ImOtell't 4 57 
JjjicCin 12 41 

laltyx dtvmiunguf 4 210 

hmni borage tube IS 161 

Ih.ilii(lac 6 574 

llieiiaii Peninsula 5 IIC 

linn in Sea 8 207 

:Ln 7 1 

Ilavl 120: 7 I* 

Ibliil ic 7 456 
kaius 1 506-597 
ti ItM fee Intcrconiiiietital 
!).UIistic missile 
l.i- 14 -(87 

dassihcaiioii uf forms 
13 512 

,ii high altitudes 

11 2121# 

l>l.«cial \ef Gladcr 
'luvsivc lie constants 
13 512-513 
ill )H‘rm.ifn»t 10 21 
Mil II t*i.hoi‘s fKiiii partitio 
It 212 2l2fl 

111 die sea ife Iceberg: 

Va ice 

«edinieiu transport by 

12 136 

Mablo pi'ioes of IS 512 
iniestiial sff 'I'eriestrial 
fio/cn water 
.vee (Glacial Epoch 
'fft.ai>6I95;7S 
Antarctica t 440 
Arctic Ocean 1 525 
(liMribution 6 196-198 
(•rcenland I 524 
icc field (EUstroimietr) 

7 3 

(loiids S 210 
cream 7 1-3 
io* milk 7 2 
nianufarture 7 1 
*nicti>blology 7 2*8 
■•i: cnMiU 10 574 

tloml phyiici S 215-217 
•«lo 0 325 
inoti 12 591 
'« litift tt. Sea ice 
WMion tee Glaciated 
*erraiies 

«eld (ElBtromneu) 7 S 


Ice island 7 4 
Ice Icnse 5 540 

soil medianics 12 455 
Ice manuCactute 7 4-6*: 

11 415 

see also Dry ice 
Uc inilV 7 2 
Icc needles 10 574 
Ice nuclei (cloud physics) 

S 215-217 
Ice |H‘llcts 10 574 
Icc jwlnt 7 6*; 13 486-487 
Icc siieet 6 192: 7 3* 

Ice shelf 1 439 
Ice storm 5 540 
Icebci^ 7 6-8 

Antaittic icebergs 
1 438: 7 7 
Anlarctira 1 441 
Arctic ia'bcigs 7 5 
Atlantic Ocean 1 624 
ctiaiactcrisitcs 7 6 
Greenland 1 524 
polar navigation 10 441 
types 7 6 

Icebreaker 12 262. 267 
Iceland 1 522-523, 622. 

5 109. 117 
Iceland disease 9 79 
Urland moss 7 44R 
Icelaml spar 2 397 

calriuin mineral 2 398 
crystal optics 3 589-591 
Icelandic lx)w 1 522 
Icelandic moss 8 621 
Icrrya 8 107 
Jrrrya purclM\ 6 475 
Irh 6 300 
ICH virus 14 328 
Ichneumon 7 6 
Ichneumon Ay 6 574 
Ichneiitnonidac 6 574 ; 7 8 
Ichthophthiriw 6 583 
Ichthytiiurn 3 2; 6 77 
IchthyolKleUidae 11 556-557 
Jcklhyopkts 12 361 
Ichlhyobhthirius 6 300 
Ichihyoptcrygia 7 8*: U 484 
Ichthyomis I 694; 7 8*; 

12 362 

Ichthyoinithcs 7 6 
Ichthyomithidae 7 8 
Ichthyomithiformes see Ich* 
tliyomithes 

Ichthyosaur see Icbthyoiauria 


Ichthyosauria 7 9*; 11 484: 
12 364 

Ichthyosaurus 5 474; 7 327; 

11 484 

IchthytisporUlium gtffantfum 
6 334 

Irhthyostrga 1 335. 7 9 
Irhthynsirgalia 1 354; 7 9*. 
375 

Irhlhyosicgids 7 474 
Ichtvoiomidac 10 461 
Iehthyo\enm fellhtghausU 
5 291 

Idlius. Quiniiu 13 580 
Idng (aitcraft) 1 97 
Ironaster prru'rctus 14 260 
liotioscojie 13 464 
Icosalu'ilroii 10 471. 472 
IGSII srr Interstitial cell 
stimulating hormone 
(ICSH) 

Irlahirus furcalu^ 2 552 
Irtaluru\ Intnsirtf 2 552 
Ittahnus (Amrturm) nrhu- 
I iomt 10 125 
Irtnia nirmt 3 II 
IdcrUlae 2 254; S 528; 7 404; 
9 407 

j Icirrus bullorhi 9 407 
I Irterui galbula 9 407 
Icterus index 3 199 
Iftervs ipurtm 9 407 
Icthvoptervgium 12 357 
1 .idusaii? 7 9. 11 484. IS 366 
l.ii(1mauria7 9*: II 484 
Ictops 7 H3 
lev Rav, Alaska 6 199 
Id* Freiidianism 5 534 
liJ... 1 96 

Ideal (ring *hcory) II 579 
Ideal chemual solution 
I? 487 

Idi'jl flow 5 321 
Ideco full-view mast 9 301 
Identity: algebra 1 239-240 
logic 7 578 

Identity element (group 
theoiy) 6 282 
Identity matrix 8 183 
Ideokinetic apraxia 1 494 
Ideomotor apraxia 1 494 
Idioblast 7 436-441: 8 2965; 

12 78 

Idiomorphlc gnitular rock 
texture 7 11 

Idiopaililc epilepay see EpI- 
lepay 


Idic^aihic familial JaundUx 

7 302-303 

Idiojiailiie hypcrdiolesieremia 

8 260 

Idiosepius ftygmaeus 2 644 
Idiosoma 1 24 
Idler gear 6 89 
Idorrasr 7 10 
1) <- ) Move 2 155 
Idotea 14 264 
Idotra metalltca 14 264 
Idotea neglecta 14 264 
Idotcidae 14 i^i4 
Idothea 7 283 
leiidosaiiria 7 9 
M* see Intermediate 
frequency scries of entries 
IFR 1 162-163 

IFKB \ee ItUeinalional Fie- 
(pieiuv Kegislratinii Board 
Igneous frad 7 430 
Igneous rocks 2 lOfI; 6 138. 

7 10 18*; II 590 
amvgdaloldal structure 
7 13 

aurralcs 1 668 
banding in 7 15 
clictnical (om|)Osiiion 
7 16-17. 548 
clans or associations 
10 85 

classification 7 15 
common ty{)es 10 86 
coinpiessiunal velodty 
12 151 

(ompiessive strength 
4 613 

crystallinity 7 10 
densit) of 7 18 
cleuumts. distribution in 
4 550-551 

dlipsoidat structure 7 14 
enclosures 7 14 
flow stnicture 7 15 
6uidal stTUCture 7 15 
fluxion structure 7 IS 
grain shape 7 10-11 
grain size 7 10 
granophyric texture 
7 12-13 

heat production in 4 382 
houi^Iaas structure 
7 13-14 

hvpabytsal types 7 16 
Implication toctum 
7 12 
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Igneous rocks-<oRl. 
inclusions 7 14 
intergrowths 7 12 
lead* isotopic comjxjsi- 
llon 7 428 
metals in 9 876 
miarolitic openings 7 18 
micrograpliic texture 
7 12.18 

micFopegmatitic texture 
7 1213 

mineral composition 

7 17-18 

midcen rock material 

8 15-18 

myrmekiUc tnture 
7 12.IS 

ophitic texture 7 12 
orbicular structures 7 14 
pertliitic texture 7 12-13 
peirolf^y 16 83-84 
phenocryits in 10 111 
pillow structure 7 14; 

10 567 

pluuinic types 7 15-16 
poikilitlc lextuic 7 11-12 
porphyritic texture 
7 11-12 

prefetred orientation 
in 10 49 
reaction rims 7 14 
r^ional character see 
Pe(n)grnphic pioviiuc 
scliliercii ntructuie 
7 15 

spherulite structures 
7 14-15 

vesicular structure 

7 IMS 

wicaiilc ty|>es 7 16 
zoned crystals 7 18 
Ignimbritc 14 S49 
Ignition: gravimetric analy- 
sis 6 262-263 
ignition coil 7 19. 71-72 
Ignition system 7 18-20 
automotive 1 687 
battery system 7 18 
dieset 7 19-20 
distributor 4 259; 7 19 
firing sequence 7 18 
Ignition coil 7 19. 71 72 
magneto system 7 19; 

8 52-53* 

spark plug 12 562 
Ignitnm 7 20-22 
Ignorablr amrdinate 7 $85 
Iguana 12 561 
Iguanldae 8 7; 6 486; IS 24 
Ifpusnodm 4 198, 200; 

11 522 

Ijolite 16 86 
Ileitis 6 78; 7 22« 

Ileum 1 492; 4 161; 7 223 
Hex 8 188 


Hex aquifolium 6 464 
Ilex opara 4 2925; 6 464 
Ilha Nova Volcano 14 851 
Hi River 1 580 
Iliac artery 1 487 
Ilium 6 455; 9 616: 12 358 
Iliaenus lacorius 14 105 
lUex 4 84 
nig. P. 9 169 
Illinoian (glacial) 6 195 
Illinois Waterway 7 116 
llUle 3 165; 7 22-23* 
cation-exchange 7 22 
ddiydration 7 ^ 
raica-type day mifu:ral 
3 165 

lllium (»: corrcRion-rcsisting 
alloy 7 266 

dcctricabresistance alloy 

7 205 

Illuminance 7 23 
Illiiiiuiiation 7 23-29 
arc lamp 1 503-504 
automobile headlamiM 
7 28-20 

colored light 7 2ti 
elliptic icflectors 7 27 
cxierior-iiglittiig design 
7 28 

ncxxJHght 11 4 
Huotcscent lamp 
5 847-349 
Iticandesccnt ]aiii|» 

7 49-54 

interior-lighting design 
7 27 

interrelicclion method 

7 28 

lens amtTol 7 27 
liglu-cuiurol methods 
7 27 

light panel 7 5UH 
light sources 7 24 
location and spacing 
or Itiiiiiiiaires 7 28 
lumen in<*tlKKl oC design 
7 28 

luminaire 7 610 
luiiiinosity curve of 
human eye 7 23 
luminous aicliileciural 
demcius 7 28 
in mines 8 494 
natural lighting 7 28 
outdoor liglitiiig 11 4 
parabolic reRccton 7 27 
{dioiomctm 10 170-178 
photometric definition 
7 23 

photometric units see 
Phofometrie units 
photometry 10 173-175 
polarizaticm of light 
7 27 

projector (light) 11 8-4 


I lllumimitlon— coni. 

I Purkinje effect 7 23 
recommended standards 
7 29 

reffectiem and transmis- 
sion 7 24-27 
room coefficients 7 28 
searchlights 11 4 
spotlij^tiog 7 28; 11 4 
standard black-body 
radiator 7 23 
supplementary lighting 
7 28 

survey 10 175 
vapor lamps 14 274 
lilumiiialion engineering 
7 25-29 

niuminometer 10 170-171 
Ilmen Lake S 115 
Ilnienile 7 29*; 8 278 
ill black sands 12 22 
lUauium ore 13 652 
llotyciii sre F.rytliromydii 
ILS see Instillment landing 
system (ILS) 
llyanthus I 52-54 
Image. Mcoustical 7 29 
Image, electric 4 540-541 
Image, latent see LaleiU 
image 

Image, optical 7 29 .30 
aberrations 1 3-7; 7 30; 

9 363-368 
cameras 2 42K-431 
chrotnaiic .iliCTration 
S 89-91 

eyepieces ^ 173 
geometrical optics 
9 363-369 

ghost images 6 183-184 
mirror optics 8 506-510 
optical libcis 9 348-319 
real 7 29-30 
itsoliuloii 7 30 
tclCMOfN' Images 
1.3 448-452 
virtual 7 29-30 
Image amverter tube: inCra- 
red 7 104 

radiography o£ metals 
11 805 

telcviiion cameia tube 
13 461-467 

Image director IS 466 
Image eiror coefficients 
(optics) 9 367 
Image focal point 9 365 
Image iconosnipe IS 464*465 
Image iiiiensiffer 7 507 
Image orthicun 7 80-31; 18 459, 
462-464* 

Image parameter filter 5 270 
Image potential 12 68-69 
Ima^ sector 8 397 
Imagen 5 148 
imaginal bud 4 215 


Imaginary number 1 239 
Imago S 82 
Imbibition 10 288 
Imbrecding: plants 2 
populatitm genetio 
10 508 

Imbniim. Mare 8 592, 594 
Imhoff, Karl 7 31 
Imhoff tank 7 8l“: 12 219 
Imidazole 1 702; 7 SL83*> 

II 115 

important derivalivei 
7 52-33 

preparation 7 32 
properticti 7 32 
Itnida/oic ucetol phosphate 
(lAP) I 319 
Itnidarolidine 7 32 
Imidazoline 7 82 
Imidc 9 110 
Imiiia/ole 7 31 
Iminc 6 271 

Inline giiitaric acid 9 92 
Imitation gem 6 99, lOI 
Immediate hy|>crsemltivitv 
6 591 -.592 

IminisHbility 5 56 
Initiiiscilile volvetils 5 156 
limns. A. D. 7 468 
Immune adheiencc 10 91 
Iiitmnne Ivsiris 7 t)17-b3K 
Ittimiiiie precipitation. 

protciii Isolatioff II 37 
limiiinie scrums 2 217 
Immtinilv 1 t6R; 7 3.3-35* 
actpiireil 7 34 
acUve 2 217: 7 34 
bacleiiology. medical 
2 68 

biologicjis 2 217 
and chrinothcr.ipv 7 54 
cliirketi{K»x ami shingles 
3 59 

immunization 7 34 
ininiiinoUigic tolciamc 
7 34-35 

and irradiation 7 33-34 
lymphatic svsteni 7 635 
mechanisms 7 S3 
natural 7 S3 
passive 2 217; 7 .34 
phagocytosis 10 91 
va<cination 14 239 
Immiiiii/.iti<m 7 34; 14 9 
infectious disease control 
7 94 

multiple 2 219 
see also Immunity 
Immunoelcclrophoresis: 

protein 11 38 
Immunoglobulins 6 33 
Immunologic tolerance 7 34-? 
Immunological tolerance, 
acquired 7 35-36 
antigen 7 35 
chimera 7 35 



iMhx hull 


1*5 


•.'MM*- 

cxaropte 7 61 
7 S6 

(h(n>Tic^ 7 S5'S6 
Ironiun«l*tS'' * ^ 

ablasiin 1 7"8 
4 gglutiiution icacUoii 
1 111 112 
ag{{lutinm 1 112 
aatibody 1 468-469 
anitj*cn 1 472-474 
antitoxin 1 487 
blood groups 2 266-269 
botulism 2 307 
oomplcmeiu (scrum) 

5 3M 

iluoresceiit-antibody 
trcimiqiir 8 3K3 
hctcrophik antigen 

6 429 

Iiv]K'tscnsitivity 6 691-592 
iminiiintv 7 33-.’6 
■nU'Hcion 7 l‘)4 
iK'ulialmng antilKKly 
<* 82 

opsoiun 4 815 
|)io{>eidiii 11 15 

hiVUI .illlttOVIM MMCfton 

14 7 

(iiMii, bditviial H 6 
iitnl(‘iii<- 14 .'t28r 8j8r/ 
liii|M(t (iiupulsivr force) 
s i;oi, 7 :tf>* 

(ii}Mu I'xdiiMoii 5 161 

Impart loiging 5 471 
Impair fu/c I 536, 540 

t 7 'ifiH, 12 292 292ii 

9ii]U(i strnigth 8 274, 19 184 
I»ip.i(i tiilie err Pitot tube 
'tiisMilinu*, .uouMic 7 37 
•loxistu, (ompliiinci* 7 37 
iroiistir filter 5 265 260 
.KoiiMit m.iss 7 37 
■uoumU leactana* 7 37 
>tii(>c(lanc,<’ analogic's i 

7 37 I 

sound 12 510 | 

•uiind absorption 1 16-19 j 

ImjMxIaiiie. clocincal I 

I 270; 7 37 j 

ac riicuits 1 271-272 | 

admittance 1 71 
aiiteiiniis 1 450*451 
r'apaciiivc reactance 
U 349 

electrical measurements 
7 39-47 

riiituctive reactance 
11 349 

in parallel 1 272 
in scries I 272 
tiaittfonncr 14 26-27 
^'npedance, mechanical 
* 4H7; 7 38* 

impedance bridge 7 66-67 


Impedance-coupled amplifier 

1 343; 14 357 

Imjredance matching 7 38 39 
acoustic filter 5 265-266 
antminai 1 451 
cathode follower 2 553: 

7 58-39 

maximum power transfer 
theorem 7 38 
microwave transmission 
lines 8 424 
networks 7 38 
transformer 7 38 
Inipedaiice ineasiireiucnt 7 68 
Cttparitancc measurement 
2 441-445 

inductance measurement 
7 68-69 

measurement of para- 
meters 4 457-458 
resistance nieasureineiit 
11 490-495 


Imperial Valley 9 160 
Impersonal micrometer I 610 
Imjretigcj 2 2: 7 47* 

ImpUdt functimu 9 569*570 
Imported currant worm 6 580 
Imported fire ant 6 581 
Impregnated bit 2 296 
Improper inlegials 7 168-169 
linpsonite 7 47 
Impulse (meclianics) 7 47 
Impulse, specific see Specific 
impulse 

Impulse generator 7 47-48*: 

9 573 

Impulse turbine 7 48: 14 I4R 
Pciton wheel 9 616 
Impulsive force 7 36 
linpnKive loading 7 36 
Impiiiih (cnsi.il'.i 3 5H1-5H2*. 
586 

Impuiits atom* acceptor 1 28 
nssiai ileiecis 3 582-581 


I ltn(>cdniice mcxMircinents, 

! higli-ftequeticy 7 39 47 
I Booiiton RX meter 7 42 

I General Radio admittance 

' meier 7 42 

, (icneral Radio il bridges 

7 41-42 

' Hewlett-Packard vlif 

bridge 7 43 

j microwave rcUcctonictci 

' 7 45 

mill meihods 7 41 
parallel lesonaiicc ntelhotb 
, 7 40 

; Q iiiL'Ier II 133 134 

Q of u tuned citcnii or 
I tavit) 7 41 

] Ho/Qo ui a lesonaiit cavitv 

j 7 41 

i ladio-fn'cpicncv bndgex 

7 41-42 

j icsoiiaiil-rise mctlKMl 7 10 

serics-rcsoiiaiice iiicthcMK 
7 39 40 

slotted line 7 44 
slotted section 7 44 
standing-wave detector 
7 44-46 

transCer-funciion and 
immittame hiidge 7 43 
VVaytic-Keri if budge 7 42 
Iin|)e<l<iiice. mecliuniral 7 3K 
Impeller: axial-llow or 
propeller 2 632 
cmtrifugal 2 632 
mixed-flow 2 632 
mixing 8 522 
torque converter IS 686 
impennes 12 607 
Imperfect flower 5 326 
Imperfections in crystals see 
Crystal defects 
Imperial bushd 8 188 
Imperid gallon 6 188 


dmior 4 263 

I Impurity st'micondncior see 
Sciiiiconduclor 
ImpiirilY sciisitlser 
' (luniincstctire) 7 615 

■ IMViC lest 7 48-49*; 12 254 

j Aerohartrr 1 84 

citrate 7 48 
indole 7 48 
I methyl red 7 48 

I Salmonella 12 14 

Vosges Proskauei 7 48 
> In situ combiisilon 10 60 
I iiiadiinata 3 550; 4 160. 

I IhK Ifi'l-. 7 4!) 

I liiari. I.aU;5 IIS 
I Iiurticulala 2 314; 7 49* 

I Airemata 1 663*: 7 49 

! Ncolicinata 7 49. 9 38* 

liicaudeMCiice 7 49 50 
! Iiuaiidesceiit lamp 7 40-51 
liase ty|K‘s 7 .50 51 
bull) sliai»cs 7 50-51 
j dial acici istics 7 52-53 

I 6Iainen( sliiicinres 7 50 5| 

I incandescence 7 50 

j miniatuiv 7 53 

■ fneendiary ? 54 

I ammunition I 539-540 

I twmb I 535 536 

I metallic incendiaries 7 54 

petioleuiii imendiarics? 54 
pyrotechnics II 128 
Intense cedar 2 578 
Incenter (triangle) 1 405 
Incentive motivation 8 604 
Incentive wage plan 14 380 
Inch 8 188 

Incineration I I54-155 
Incisional hernia 6 4k5 
Incisor 4 65 

Inclination (earth's axis) 6 125 
Inclination (orbital motion) 

9 372 


Inclined plane 7 54-55 
lever 7 494 

prindpal forces 7 54-55 
rigid-body dynamics 
11 576-577 
wedge 14 460 
Inclined sMp hoist 8 475 
Inclined-tube manometer 8 93 
Inclinometer 6 149-150; 7 55* 
dip ciide 7 55 
dip needle 7 55 

Inclusion (chemical predpila- 
tion) 10 572 

Indusion Uennorrhea 5 171; 

7 55*, 636 

Incliixion 'Midies (virus) 7 55*. 

122il; 10 487; 11 197; 12 14 
j Inclusion compounds 3 156-158 
; Incohcicnt scattering 12 57 
I Incoloy 7 263, 266 
Incomplete block design 5 145 
Incomplete flowei 5 326 
Incomplete inctamoiplunis 
5 143 

Incompressible flow 7 5.5 
j KctnouIH's theorem 2 169 

j Imuiid 1 258; 7 263 
I heat-resisting alloys 

j 7 265-266 

nickel alloys 9 96 
[ liuonel diaphragm II 2 
j lnciciiif*nt lx>rcr, .Swedish 5 461 
I Incunabula 10 597 
I Inciin'ariulae 7 464 
Incus; esir 4 319 
Rotifera II 634 
skeletal system 12 357 
I Indalloy 7 263 
I Indainine and indophcnol dye 
i 4 301 

I IndatUhnme 4 306 
I Indefinite integral 7 167 
j Indeiiiule metric tee Metric 
I Inilem* ^ 235, 6 515. 536; 

7 55 56* 

Indentation hardness: scales 
6 337-338 
tests 8 274 

Independerce (conditimial 
probability) 10 626-627 
Independent assortment 
(genetics): law of 8 223 
recombination 11 375 
Indqiemlcnt -sideband radio: 
receiver II 2.58-259 
traiismitlcr II 263, 265- 
266 

Indc|)endcnt-sidcband receiver 
(ISB) 11 258-259 
liide(Mnident trials 10 627-628 
Indeterminate cleavage S 166 
Indeterminate errors: 

analytical chemistry 1 394 
Index of continentality 3 4^4 
Index ellipsoid 3 587-588 
Index fossil 7 56 



19# liidl»x ItowtMit 

Index Kewensit 10 977 
Index mineral 7 56 
Index of refraction see 
lUfraedve index 
Indexes 7 542c*542d 
Indexing serials 7 542d 
Indian buffalo 2 250 
Indian com 12 296 
Indian elephant 4 557 
Indian meal moth 7 472 
Indian Ocean 1 669; 7 56-59 
Bau Strait 7 59 
ooUdal chan 18 686 
islands of I 580 
monsoon B 584-565 
ocean floor 7 56 
pdagfc sediments 8 195 
salinltjr 7 56-57 
subsuiface circulation 7 56 
surface currents 7 56-58 
temperature 7 56*57 
tributary seas 9 271 
upwciling 14 210 
Indian plateau 1 560 
Indian python 19 25 
Indian rat flea 12 345 
Indian red 10 224 
Indian tick typhus srt 
Fi6vre boutonneusc 
Intlican 6 224, 7 69 
Indicated air a|>ecd 1 220 
Indicating fuse 5 576 
Indicating gage 6 5 
Indicator, aetd-base 7 59-61 
dye 4 299 

hydrogen ion 6 651 
titration 18 657 
Indicator lamp 6 60-6 1 
Indicator media 3 615 
Indicator organisms in ocean 
12 121 

Chactognatiia 9 1-2 
Indicator plants G ilB 
Indicator tube, clectnm ray 
14 253-254 

Indicatoridae 10 213 
Indicatrix, optical see Index 
ellipsoid 
Indicolitr IS 092 
Indigo 4 907: 7 62 
Indigo bunting 2 971 
Indigofera 4 298; 7 69 
/ndtgufera hirsute 9 527 
Iiidigoid dye 4 306 
Indigocin 7 63 
Indirect-arc furnace 4 427 
Indin'ci lithography 10 600-601 
Indium 4 545; 7 61-62 
compounds 7 61-62 
electron configuration 
4 504 

exincttve metallurgy 8 277 
Coil 9 65 

ionization |H>teiUial 4 504 
metal 7 61*62 
organoiuctaliic compounds 

0 408 


Indole 0 106; 7 62*65* 
Indole*S-acetic acid 1 699 
IiidoIe>9-butyric add 1 699 
lndole*9-carboxaldchyde 7 63 
Iiidoie-3carboxylic acid 7 63 
lndule-3-glyceroi phosphate 
1 315 

Indole test (microbiology) 

7 48 

Zndoieacetic add; plant growth 
hormone 10 340, 962 
stem cuttings IS 124 
trypu^han 14 124 
Indoieacetonitrtle 10 940 
Indolebutyric add 10 942; 

19 124 

Indoleglyceroi I 915 
liidoltq^lycerul plimpiiatc 1 315 
Indcdeninc 7 62 
Itulolepyiuvic acid 10 340 
Indoline 7 63 

Indonesian Isl.iiids 4 955 956 
indoxyl 2 35. 7 64 

gluoosulc derivative 7 63 
in indiran 6 224 
leactions 7 64 
structuial forniiila 7 62 
indraft wind tumid 14 500 
Induced dipole 4 211 
Induced end: eddy cut rent 
4 409 

electromagnetic induction 
7 69-70 

Faraday's law 5 1K2 
inductance 7 65-66 
Ia'Ii/'s law 7 455 
Induced fission see Fission, 
nuclear 

induced mutaiious 6 679 
Induccil ladioanivity 11 277 
Indutiantc 9 260, 7 65 66*; 

13 304 

combined self and mutual 
1 271 

decirical measuremciii* 

7 68-69 

electrical units 4 461 
henry 6 414 
inductometcr 7 79-80 
inductor 7 60-81 
magnetic held 8 32 
mutual 7 66 
permeability 10 22 
self 7 65-66 
standards of 4 459 
Inductance bridge 7 6G-66 
Anderson 7 67 
Carey-Fosier 7 67 
general impedance bridge 
7 66 

general inductanut bridge 
7 66 

inductometer 7 79 80 
Wagner ground precaution 
7 68 

loductanoe coU see Coil 


Inductance measurement 
7 68-69 

distributed inductance 
4 457: 7 69 

effective inductance 7 68 
h)«tereils 7 68 
imluctancc bridge 7 66-68 
inductance standards 
7 68, 79-80* 
inductometer 7 79-80 
mutual indu«aiue 7 68 
saturation 7 66 
self-inductance 7 68 
Ituluctance standard see 
luductonictei 
Induction, electromagnetic 
7 69-71 

coupling coefficient 7 70-71 
Faraday's law 5 182 
inductance 7 65-66 
metal insist lion 8 288 
motional electromotive 
force 7 69-70 
mutual induction 7 70 
self-induction 7 70 
liuhictioii, cicctimlaiic 4 599*: 
7 71 

Induction, niibiyoiuc 4 580 
Induction, magnetic 7 71 

Biot-S-ivart law 2 246 24'/ 
held H 30 
gauss 6 80 
magnet 8 25 
magnetic field 8 30 
permeability 10 22 
search coil 12 123 
units 4 46^: 7 71 
Induction coil 7 71-72 
Induction-cylnider teia) li 441 
Induction-disk relay 11 441 
Induction furnace see 
Induction heating 
Induction gciuTator 1 284 
Induction heating 6 377; 

7 72-74* 
brazing 2 322 
sietd manufacrure 13 101 
surface hardening 13 314 
Induction inclinometer 6 149- 
150 

Induction motor 1 284, 286; 

7 74-79* 

anutant-horsepower drive 
1 286 

constant-torque drive 
1 286 

pol> phase 7 74-77 
single-phase 7 77*79 
slip 12 380 381 
slip rings 12 381 
speed control I 286-287 
syndntmous speed 18 873 
Indu^ion voltage n^ulaior 
14 965-366 

Induction watt-hour meter 
14 418-414 

Induction welding 14 468 


Induction wdl logging 
14 471-472 

Inductive coordination 8 S5i 

14 54 

Inductive-cnupled eirculu 
3 52! 

Inductive-input filler 10 551 
Inductive reactance 1 270-272. 
11 349 

Inductometer 7 79-80 
Ayrton and Perry 
inductometer 7 80 
Brooks variable 7 80 
Campbell standard iniitual 
Inductance ? 79 
Inductor 7 80-81 
adjustable 7 81 
air-a>re colU 7 80 
choke (filter) 3 84 
fixed 7 81 
iron-Goie colls 7 80 
powdered cores 7 81 
power supply filler 10 561 
saturable reactor 12 37 
standard inductors 4 4'’)9 
toroidal coil 7 81 
use of ferrites 5 220 221 
variable 7 81 
see also Coil, Rcdcior, 
elct'iric 

Inductor alteriutoi I 283-2H4 
Inductoriiictcr 4 459 
Imluv 3 412, 414 ^ 

Indus low-pressure leiiicr 1 5*12 
Indus Kiver 1 580 
Indasium 5 269 
Industrial alcohol icc 
F^tliyl alcohol 
Industrial riioinistrv see 
Chemical engineering 
IndiKirlal cotiliol 7 81-82 
budget (oiitiol 7 81 
cost control 7 81 
0.ntli than 6 98-99 
inventory manageineni 

7 224 

job costs 7 81 
order costs 7 81 
process costs 7 81 
production planning 
10 644 

standanl costs 7 81 
IndiiNtrlal diamonds 4 101: 

6 100 

Industrial elevators 4 558'’i59 
Industrial engineering 7 82-89 
functions 7 82 
Gantt chart 6 99 
human oigineering 6 495 
industrial control 7 81 82 
methods engineering 

8 541-342 

methods study 8 842-345 
motion study 14 555-556 
operations research 
0S56-3S8 

t^perator tralnh^ 0 841 



idusiriat cngin«ring-«wi/. 
plant fadHtics 10 S22-523 
noaliry control 11 188-142 
/i„,e«udy7 82; 14 554-SS5 
work measurement 7 82: 

H 553-557 

Indu-^trial meUnism 7 475 
lrt,!mtrial mereorrdogy 7 83-84 
liwimirial microbiology 
7 84-dG 

jKelobacler su/roxyilans 
/cnncntatlon 1 31-34 
ateione-butanol 
fermentation I 34-55 

af('Kme*etbanol 
fennentation I 35-36 
bacteria 2 5 
hioassay 7 85 
2 . 3 -biitane<liol 2 577 
butler 2 380 
tbccse 3 12 

(liloiietr-itycUne 3 83 84 
(iiric add 3 Hb 
ivdosciine 5 64*1 


cnzvmc (induMtial 
l>todiiction) 5 26 29 
rjHnvsutduic acid 5 44 
nMhioinyciii 5 67 
filial alcohol 5 90 
tcinuHitaiioii 5 215 
bind U'dinotugv 7 85 
tiimaric arid 5 560 
(faUic acid 6 18 
glmonic at id 6 217 
iiidu^lrial ieinicntation 
catena 7 84 
uatonic add 7 297 
itatarlaric a<i<t 7 297 
kojit Jtitl 7 SG9 
l.K(ic acid 7 378-.!8(> 
otlicr uses 7 85 
{>cirolciitii 10 64 
piuducis 7 H5 
tiMl.iviii II 562 
icMiU- 13 542 5420 
it{)es of fennentation 7 85 
utili/aiioii of wastes and 
surfdoses 7 85 
veast. industrial 
14 602. 604 


iniluNtrial plant 10 322-323 
Industrial ptoccssrs’ simula- 
tion 12 340 
technology 13 406 
inclmtrial sands 12 22 
indiistiial tractor 14 12 
Industrial tniclts 7 B6-00 
r<»kliCt7 88-89 
ni(ih-lift 7 88 
low-lift? 88 
tiaiieis? 89-90 
"ndimriei <archeolog>*) I 514 
Inelastic collision 5 291 
Inelastic scattering 9 91; 

12 545-56 

Inert 6Uer: rubber 11 636 


Ineit-gas-shielded arc welding 
9 390; 14 467 
Iiwrl-gas-type ions 3 54 
Inert gases 7 90 
argon 1 530-531 
helium 6 390-392 
krypton 7 371-373 
neon 9 36 
radon 11 325-326 
xenon 14 561-562 
Inertia 7 90 

and gravitation 6 265 
kinMics 7 359 
mass 8 162 

moment of 8 565-566 i 
product oC 10 639-640 
Inetlia of encigy 7 IMl 91 
light 7 506 
rest mass 11 533 
Ifierlijl ftameof reference 

5 492 

Inertial guidance syslciii 

6 287-288: 7 91-92*; 9 20 
acceleioiiielcrs 6 288; 7 91 
aidcxl inertial systems 7 92 
dead uxioiiing 9 16 
gyiu-stabili/fd pKiiform 

6 311-312 
gyius(x>{>c*s 7 91 
inicgratois 7 91 
missile gindante synieius 
8 517 

I navigation ctrois 7 92 

reference* systc*m C 288 
I Sdiidei Kihing 7 91 92. 

i 12 70 

I use in uccunographic 

i surveys 9 1^7 

Ineitial muss 6 265; II 435 
' liicrtiai space I 537 
Ineiiiuile3 232 
Iniunt diaulieu 7 93 
hitantilc rc/eni.i I 256, 4 408; 
6 591 

Iiifaict 6 412 
liiUrtlHin 2 5205: 7 93-91 
cirailation dlsordeis 
3 142. 143 
death 4 23 
embolism 4 565 
ihiombosis 13 615 
Infection 7 94*: 12 188 
acute cliildhocxi 4 54 
genitourinary 4 54 
interfeum 7 104 
tick-bornc* 1 425 
types 7 94-95 
wounds 2 2 
liire(.tlon. lytic 7 94 
Infection hypetscnsIUvity 6 589 
Infection-immunity 7 34 
Infectious .athritis fcc 
Arthritis; Joint (anatomical) 
disorders 

Infectious ranine hepatitis 
8 383; 14 S28a 


Infectious disease control 7 94 
Infectious disease transmission 
7 94-95 

Infectious hepatitis see 
Hepatitis 

Infectious myocarditis 6 360 
Infeciious monuniK'lcosis 
6 429; 7 95-96 
Infectious papillomutosis 
(rabbit) .tee Paplllcnnatosis, ; 
infectious (rabbit) 

Infeaive dose 50 7 96 
Tnfdd, L. 11 43? 

Inferior artery 1 487 
Inferior cnnjtiiicticm (planet) 

10 267 

Inferior turbinate 12 373 
Inferior ven,i c.iva 14 290 
Infatation 7 94 
Infiltration galleries 14 405 
liiRniie baffle 12 512 
Infinite collection 7 96 
Infinite dimensional case 
9 340-341 

Infinite-iin)iedancc detector 

1 360 

Infinite spaces 10 626 
Infinite universe 3 503 
Inhnifrsiinul calculus 7 106 
liirmitcsiiiial canonical 
imnsformntioiis 2 438 
Infinity 7 96-97 
Iiinaiumatioii 7 97 98 
BuergcT's disi'ase 2 361 
rrllulitb 7 98 

liinorcKCiicc 5 328; 7 98*; 

12 236 

I Influence lines 13 198 
Innueuru I 424, 466-467: 

6 412. 7 98 W: 14 331 
culture, c'lubryonated egg 

3 615 

epidemic 5 34 
llucmureiit-antibody 
metliod 8 383 
VII U-. 7 194: 9 .544-''>45: 

14 328(1. 32Kd, H29 
Iiifliien/a 1) 9 544 
Influenza {(.iiidemic 14 328d 
'tiM.nnaiion proces-sing see 
Data processing systems 
InfuriUAtioii service telephone' 

13 440-441 

Infonnatioii theory 3 319; 

7 99 102* 

bandwidth-signal-to- 
noise ratio relation 
7 101 
hit 2 250 
capacity 7 101 
dlsciete and continuous 
cases 7 99 

encoding and decoding 
7 99 

mitiDpy 5 II; 7 lOl 


Infiwod MovchllgM 197 

Information theory— eemt. 
information content of a 
message 7 100 
Instrumentation 7 154 
nolidess and noisy cases 
7 99 

Information theory (biological 
applications) 7 102*103 
noise and Kduiidancy 
theorem 7 103 
representation theorem 

7 102-103 

Information transfer 

(molecular biophysics) 8 544 
Information transiuinitm see 
Conuniiuications, electrical 
Inlracambrian 2 425 
Infrared absorption 1 11-17 
atmospheric 6 269 
spedfir heat ot solids 
12 575 

Infiared absorption sf^rum 
7 I07-II0 

Infrared detector 7 103-104 
I boloinelcn* 7 103 
Colay cell 7 103 
photo 7 103: 

10 140. 151. 192 
semironducton 12 168 
spectral seiisiti\ity 7 106 
thermal 7 103 

see also Radiometry 
Infrared gratings 4 140 
Infiared homing system 6 
Infrated image amverter tube 
7 104 

liifrar^ lamp 7 104 
liifrnicd niiiser 8 158. 160 
liifraretl photograi^y 10 159 
Infrared radbition 7 104-110 
absorption see Itiftared 
absoi^ilton 

cloud-cover mcasiiicmcnts 

8 322-323 

rontrasted to microwaves 
8 416 

detectors? 103. 105-106; 

11 317-318 
discovery of 7 105 
heat radiation 6 369-873 
infrared lamp 7 104 
infrared spectroscopy 

7 107-110 

infrared s[)GCtrum 7 105 
photoelectric infrared 
7 105 

propagation of 7 106 
radiometry 11 317*318 
in sea water 12 105 
solar heatlf^; 12 470 
sources of 7 105 
terrestrial 11 214 
Infrared radiatitut (bioU^') 

7 104. 107*: 18 595 
Infrared searchlight 7 104 
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Infrartd tp»ctfoph»toimfry 


Infrared ipectrophotoraetry 
12 5BS 

Infrared kpectroseopy 7 107* 
110*; 12 587 
Instnimentittion and 
techniques 7 107-108 
qualiutive chemical 
analysis 7 110 
quantitative chemical 
analysis 7 1 10 
and Raman spcciroM^opy 
II 5S2-95S 
80lid4tale studiei 

7 no 

Infrared telescope 7 104 
Infraaontc frequency 12 506 
Infrasonic wave 12 509 
InlrasoniiH 12 506, IS IGG-IGOa 
I nfusonroim lurv.i 4 109. 110 
Infusorigen 4 110 
Ingepon A, 18 598 
Ingenion, E. 6 227. 129 
Ingluvics 4 156 
Ingolficllidea I S99 941; 6 36 
Ingrain dyo 4 308 
Ingiesslon 6 79 
Inguinal hernia 6 425 
Inheritance ve Genctirs 
Inhciitant^ of patliol(»gic fraits 

6 509-519 

abiotrophy 6 512 j 

anticipation € 512 
chromosomal alM'rrarions 
6 519 

definitions 6 509 
genes and cnvinmiiuiilal 
interaction 6 511 
fiattents of inheritance 
6 509-5U 

sporadic cases 6 512 
syndromei 6 512 
variation in genetic disease 

6 511-512 

Inhibitor (chemical) 

7 no 112 

allylic tcriiiination 

7 111 

antifreere mixtuix* 

I 471-472 

antioxidant I 479-480 
autoinhibition 7 111 
chain reaction, themual 

8 6 

corrosion 7 1 12 
corrosion prevention 9 490 
plastics compounding 
10 4765 

vinyl polymerisation 

7 iio in 

Inhibitory hormone 6 409 
Inhoffen, fl. 11.6 235; 14 941 
Inioini zee Myctophiforines 
Injected carriers 19 322 
Injection luminescence 4 482 
InjemloQ molding 10 405 


Ink 7 112-114 
colorants 7 1 IS 
Intqrlio inks 7 1 14 
lithographic inks 7 IH 
manufacture 7 114 
marking inks 7 112 
printing-ink vehicles 7 113 
printing inks 7 112-113 
sUk-scrcea system 7 114 
tannin 13 390-391 
writing inks 7 112 
inkometer 7 1 14 
Inland Passage 9 159. 162 
Inland waterways tTans{m]ta- 
liuii? 115-117* 
canals 2 434; 11 586 
commodities moved 
[ 7 114-115 

machinery and e(|uipment 
7 II6-I17 

navigation projects 
7 115-116 

river 1>arges 7 1 14-116 
river engineering 
12 583-586 
river locks and dams 

II 58.5 

tvt>cs of carrien 7 1 16-1 17 
Inman. U. I. 12 301 
lim River 5 121 I 

limn orbital coiiiplcv 5 158 
Innuitian fold axis 1 523 
Inoceramm 7 927. 9 614 
Iiiociibtion 7 117-118 
Inoigaiiic theiiiisiry 7 118 121 
applied inorganic chem- 
islry 7 121 

chemical symbols and 
foimiilas 3 44 
organomefallic coni{K>iiiids 
7 119 

solid-state chemistry 
7 no. 12 474-480 
synthetic inorganic chem- 
istry 7 118-120 
theoretical inorganic 
clieiiiistiy 7 120-121 
luoiganlc com|M)unds \ee s|>c> 
clfic articles on each chemical 
element 

Inorganic {mlynier 10 -175 
Inositicates 12 311 
|M'ctoHte 9 610 
Inosine diphosphate 2 51 
Incninc trijihosphatc 2 51 
Inositol 4 236. 6 223; 

7 12M22*; 14 340 
bioassay 2 194 
food 5 371 

indiuirial production 
7 I2I 

polyhydroxy alc»|iol 
10 473 

Inmitol liexaphosphatc 10 473 
Inou^, S. 8 520 
InpectosGope 14 185 


InquHIne 4 217 
Inscribed circle 1 405 
Insect anatomy 7 194-137 
Insect ccmtrol. biological 7 122 
Insect diseases see Insect 
{)3thology 

Iitsea-eating bat 3 69 
Insect ecology 7 122a 
lnsc(t-miaot>e ccc^stcms 
7 122a 

In.sect patliogen 7 122a 
Insect lithology 7 122-122h 
agriculrure 7 122 
otlier ascmnycetes 7 122d 
bacterial diseases 7 122a- 
1225 

lUastocIadialcs 7 I22d 
('hyliidialcs 7 I22d 
civstallifcrous bacteria 
7 I226-I22f 

dyseiiteiy and septicemia 
7 1225 

i-iitomogenoiis fungi 
7 122r-122d 
epi/(M>tiology 7 122a 
fiitilbrcKKl 7 1225 
fungal development 7 122/ 
Fungus diseases 7 122r 
granuloses 7 I22e 
liisloiv 7 122a 
nv|MM reales 7 122d 
ihlei lions discMses 7 122a 
Mi(ios|M)iidia 7 122/ 
milkv (IwMse 7 1225 
nuiscardinc 7 I22d 
iieiuatode disease 7 I22g 
noninfectioiis di!a.*ase.s 
7 122/1 

ollici vtius(*s 7 122/ 
polvheilroses 7 122d 
I pioio/oan <lise.isi's 7 122/ 

^ iickcrtsiao 7 122/ 

spoio/oa 7 122/ 
viiiis diseases 7 122d 
Insect physiology 7 122-133 
development and growth 
7 122-123 

niusciilai movement and 
flight 7 129-131 
uervoiu system 7 191-133 
receptors and K'ception 
7 125-128 

soimd and light picKluction 
7 126-129 
system physiology 
7 123-125 

Insect rmUtance: insecticide 
7 141 

Insect wax 14 443 
Insecta 7 133-137 
anatomy 7 134-197 
Aptcrygota 1 495 
Itermaptera 4 665 
Ulplura 4 210 
Dfptcra 4 211-219 
Emblc^tcra 4 564-565 


Insecta— coni. 

Ephemempieia 5 !J.jj 
foMils see InKctj tool], 
Hemipua* 6 400-410 
hibernation o 435 

Hymenoptera 6 573.583 
Inptera 7 284.288 
Mallophaga 8 77-78 
Mecoptera 8 200 
mclamorphosi. 7 138 
Neuroptcra 9 80 
Odonaia 9 274-275 
Plecoptera 10 415-ris 
Pterygota 11 gg 
Thysanopiera 13 
Thysanura IS 629 
Trichoptera 14 86-37 
wood-aturking U 5S8 
/a>raptera 14 630 
Insecta fossils 7 197-140 
Permian 10 27 
Insecticide I 123. 7 140-142 
cockroach 3 251-252 
fitmigani S .560 
inse^ controi, biological 
7 122 

Insect resistance 7 141 
plant disease comiol 
10 915 

synergist 7 142 
Imeetivora 7 142 143*; g i’ 
fo«iis 7 I43-H4 
nioie8 597 » 

shiew 12 307 

liiscctivora fcnsils 7 143-144 
Inseclivoroiis pl.inb 7 144 
pitcher plant 7 141 
sundew 7 144; 1.3 291 
Vetiiu.' flytrap 7 144 
Insclbeig 4 77 
Inseiiiinatum: artificial 2 327 
copulatory organ 
9 472 

fertilization 5 234-236 
InsequL-nt sticain 3 357 
Insolation 7 )44-145 
solar energy 12 468 
Insomnia 12 375 
Inspection and testing 7 143; 

11 138 

automation I 679 
comparator 9 328-530 
gages 6 3-5 
optical flat 9 349 
qualification test 11 136 
see also Quality rotund 
Insubilii), electrical 
7 M5-MH 

Instant centers 14 293-294 
Instantaneous axis 11 376 
Instantaneous center 2 641 
rigid-body dynamics II 576 
Instantaiieous particle velocii? 

12 510 

Instantaneous sound pretfutt 
12 510 



behavior 7 146-147 

criteria 7 H6 
f9ul research 

aiid theory 7 146 
hoanlhig behavior 6 450 
lmKiih<T(ni.i 6 597-598 
inigraiory behavior 8 427 
prohlciu. the 7 146 
rtproduclivc behavior 
II 454 

Ifisnon tester 11 658 
litfiruntntt flight rules (IFR) 

1 162 m 

Iflitniiiicnt lauding system 
(ILNJ 7 147-149 
Aircraft glide-slope 
receiver 7 148 
aircraft localiier receiver 
7 147 

aiptomatic 1 676r-676rl 
auiopilnt toiincciioii 1 690 
cross-]>oinler instrument 
7 147 

t'lidc-patli iiulicatur 
ii 212-213 
^lulf slojK* 7 148 
lo(alt/ei field pattern 7 147 
maiker IxMcons 7 148 
.'n^dtitiKnt knv-approadi sys- 
tm rllASl see liutruinent 
Ijii'liiti' sisiem (ILS) 

Insiiiittinii panel, airciaftsee 
Atnuii tnstruinciK panel 
lu'triiuicnt trait>roitnci 
7 149 Pil 
.lanraacs 7 15i 
utii.ll 7 151 

n|m\aln)i rti(uits7 150 
ult-al 7 150 

prnittplcs of ofierntion 
7 150 

InMrumemal analysis 7 151-152 
fn«trumeiitatiun 7 152-155 
arruracy and precision 
7 158 

calibration 2 416 
(lamping 4 11-13; 10 206 
drift error 10 206 
environmental conditions 

10 206 

Hysteresis error 10 206 
imirument lag 10 206 
ro«iOiiaittt errors 10 206 
scope 7 153 
ttanwluccr 14 !8 
vernici scale U 806 
Sleight measurement 
14 461-464 

see also Physical measure- 
ment 

Iraulatlng Iwanl U 5*0 
‘“Uljiion. electric 7 155-160 
abrasion resistance 7 157 
asbestos 7 I5B 
Buna S 7 157 


Insulation, electric— cont. 
butyl 7 157 

chemical requirements 
7 156 
cost 7 157 

dielectric constant 7 156 
dtelectric strath 7 155 
dectrical requiiemenu 
7 I5S 

epoxy resins 7 158 
ftammable 7 157 
Bexlble 7 I56-1S8 
l^ass 7 158 

heat-insensitive insnlailons 
7 158 

insulation resistance 7 157 
insulation tesu 7 159 
Kel-F 7 157 
magnnhim oxide 7 158 
niedianical requirements 
7 156 
mica 7 158 
Mylar 7 157 
neoprene 7 157 
nitrogen giu 7 158 
nylon 7 157 
paper 7 158 
plastic 7 157 
polyethvlcne 7 156 
polystyrene 7 156 
polyvinyl chloride 7 157 
pora'lain 7 158 
power factor 7 155 
resistance to dcforp' ition 
7 157 

resisunce to sunlight 7 157 
resistivity 7 155 I 

rigid 7 158-160 
rubber comjKiunds 7 157 
silione resins 12 825 
silla>ne rubber 7 • '7 
stiffness 7 157 
synthetic rubbci 7 157 
TcBon 7 157 
temperature limit 8 27 
temperature requiiomciils 
7 156 

tcmperatiiic rtxpiiremonti, 
rigid insulation 7 1.59 
tensile strength 7 157 
iheimoplastic insulation 
7 156 

themtsettiiig materials 
7 157 

uses of rigid insulation 
7 158 

varnished cambric 7 158 
voltage reqalTCiiicnls, rigid 
insulation 7 159 
water iinpcrmeability 
7 157 

see alto Insulator, electric 
Insulation, heat 6 374-375*; 

7 160 

heat flow 7 160 
thermd eooducUvity 7 160 


Insulation, sound 1 61ib 
9 129-lSO 

Insulation resistance 7 157 
Insulatimt resistance testing 
7 161-162 

guard circuit 7 161 
guarded deflection method 
7 161 

guarded Wheatstone 
bridge 7 162 
hi-pot testing 7 162 
impulse generator 7 47-48 
megger 8 208-209 
ungu.trded Wheatstone 
bridge 7 162 I 

Insulator, electric 7 162-163*: ^ 
12 480 

BrlDouin zone theory 
2 S38-B39 

dielectrics 4 114-116 
cxciiuns .5 135-136 
gaseous 7 162-163 
heat radiation 6 371 
liquid 7 162- 163 
Ksistance testing? 161-162 
secondary emission 
12 124 126 
solids 7 162 IG8 
thermal rondiirtUitv 3 890 
transmission line 14 .52 
see also Diolectiics: Insula- 
tion. electric 
Insulator, thermal 6 87-1 
, Insulin 4 151. 2'(5, 6 4K0. 

7 163-164*: II 40 
amino acids 1 808 
endocrine morhanisins 
4 591 

lipid metabolism 7 534 
pancreas 9 581 
Insulin sho(.k 7 164 
Intaglio (gcniulogy) 6 99: 

7 164* 

li *agUo inks 7 114 
Ituaglio ])1a(cs 10 617 
Intaglio printing 10 60S 
engraving 10 603 
gravure processes 
10 603-G04 
printing press 10 022 
Intake nianilold' C’lgiiie 7 204- 
■H)r, 

Intalox saddles 6 45 
Integers 9 224 
Integral 12 189 
Integral, line tee Line integral 
Intc^al calculus see Calrnliis. 

differential and integral 
Integral form 8 l^t-187 
Integral trf I,ebesgue7 172-173 
Integral test 12 190 
fntt^ral transform 7 164-166 
Inversion theory 7 165 
Laplace 7 402-404 
trasuformation fonnulas 
7 165 


Iniegraidi 7 172 
Integrated dicuits 8 S50-950a 
Integrated microcircuitry 
8 348-549 

Integrating circuit 1 376 
Integrating gyros 6 810 
Integrating sphere 10 171-172 
Integration 7 164-174 

analog computer tolutiem 
I 374-876 

I antiderivatives 7 167 

I calculus of vectors 2 414 

complex numbers and 
complex variables 3 340 
function* defined by 
integrals 7 171 
improper ini^pals 
7 168-169 

Integral of Lebesgue 
7 172-173 

line Integral? 169-171.520 
mechanical 7 171-172 
multiple integrals 7 167 
Rleniann integral 
7 I66-I67 

Ktr^ace integral 7 169-171 
volume integrals 7 169-171 
see also Calculus, diffmen- 
tial and integral 
liiii'grator, analog 1 375 
Integiudiiferential equation 
2 282 

Integument? 174-175*; 12 144 
biuchemiscry 2 199 
curium 7 174 
cutaneous wounds 7 176 
deep wounds 7 176 
dermal derivatives 7 175 
dermis 7 174 
develo|)nient of 7 175 
epidermal derivatives 7 175 
epidermis 7 174 
feather 7 175 
gland 7 175 
hair 7 175. 176 
bY)>odcrmls 7 174 
leather and fur professing 
7 445 

mclanobiast 7 174 
meUnocyte 7 175 
pigment cells 7 174 
rq^eneratton 7 176 
scale 7 175 

stratum oonieum 7 174 
stratum gerraiaativum 
7 174 

ultraiUructure of skin 7 176 
Iniegiimcntarv musculature, 
anatomy 8 657 
integumentary patterns 
7 177-178 

cpideimal ridges 5 37 
pattern variability 
7 177-178 

ridge patterns 7 177 
volar pads 7 177 
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InltlllgttfiM 


Intdligence 7 178*179 
base! 017 178 
GomponaitB of 7 178 
quo^nt 7 m 
tetul 178 

InteMlScatlim: photography 
10 168 

Intoulty, sound src Sound 
Intensity 

beU'Interaction 4 503 
Interatomic force see Force 
Intercarrier sound system (l(^) 
IS 471 

Intercept: line I 388 
Interchange: fuel gas 5 558 
Interchangeable manufacturing 
10 643 

Intercommunicating system 
7 179-180 

Intercoiitfnaital ballistic 
mfawite 2 ^ 

see aim Ballistic missile; 
Missile 

Intercoolers 14 152 
Intcrcrystaliinc fioiindarics 

6 245 

Intmliifusioii, chemical 
4 H&-148 

InterdilFusloii of two fluids 
4 146 

Interclecirodc capacitance 
(vacuum tubes) 14 249 
laterestcrl&cation rracliuns sre 
Transcstriflcutioii 
Intel face uf phases 7 180-181 
cmitact angle 7 181 
etniiUioR 4 580-587 
foam 5 365-360 
surface-active agent IS 321 
surface energy 7 180-I8I 
surface phenoinemm 
19 315 

surface tension IS 316 
Interfacial foiccs see Surface 
tension 

Intetrfacial phenomena see 
Adsorption: Surface 
phenomenon 

IntcTfadal polarization 10 447 
Interfascicular cambium IS 118 
Interference, electrical 7 181: 

12 253-254 

Interference, virus 14 331-.H32 
Interference Alter (optical) 

7 181*183 

cdor filters 5 266 
fnutrated rcflcctifm 
7 182-183 
lens coalings 6 183 
multilayer ty)>es 7 162 
reflection II 893 
Interference fringes 5 537: 

7 184-189*; 10 150 
IiUerference microscope see 
Microscope, Interference 


Interference of waves 
7 183-189 

amplitude splitting 
7 186-188 

Billet spUt lens 7 186 
cdianneled spectrum 7 187 
constructive 7 184-187 
crystal optics 3 589-591 
destructive 7 183-187 
diffraction grating 
4 139-141 

Fmnd biprism 7 185-186 
Fresnel corRicient 
7 187-16B 

Fresnel double mirror 
7 185 

Haidinger fringes 7 188 
interference filtera 
7 181-183 

interference fringes 5 537; 

7 184-189*: 10 15U 
iiiterfcrciice micitwcopc 

8 365 

iiilerfcrencc phottigraplis 
3 440-441 

interferometry 7 190-194 
light 7 499 

Lloyd's minor 7 186-187 
multiple-licam inleiferencc 
7 1B8-I89 

nonreflecting film 7 188 
quantum mechanics 11 154 
splitting of light souun 
7 184-168 

testing of optical stirfarcs 
7 187 

thin films 7 187 
two-heam interference 
7 183-184 

wave motion 14 425-429 
Youngs two-slit ex|>eii- 
lueiit 7 184-185 
Inteifciomeier. acoustic 
7 189-190*; 14 182 
Intafctonictei, optical 
7 190-194 

Fabr>’-Pcrol 7 192-193 
Mach /t'lindet 7 193 
Michelson 7 19M93 
Michelson stellar 4 136, 

7 190-191 
Rayleigh 7 190 
refractomctiic analysis 

11 409 

resolving power II 500 
use in 8|>ectr(Kcopy 

12 590-S9I 

wavcictigth mesuiuiemciit 
14 439 

Interferometry 7 1 90- 1 94 
beam splltien 8 509 
etalons 7 191-192 
Fabry-Pend iiKerferomctct 
7 192-193 

Intel fmence spectroscope 
7 192 


Interferomctry—cont. 
Mach-Zehndcr 
Interfierometer 7 198 
Michdson-Morley experi- 
ment 7 504-505 
reflective coatings 7 198 
Interferon 7 194 

virus interference 14 332 
Intergalactlc space 3 505 
Intergranular corrosion 3 489 
Interlonic attraction 4 486 
Interior ballistics 2 82-84 
Interior drainage basins 2 107 
Interior finishes: wood 
14 532-534 

IntCTlaced scanning, television 
IS 475 

Intermediary metabolism 
2 26-27; 4 207 

Intermediate dlstillatm 10 72 
Intennediale frequency 1 345, 

I II 257-258 

i-f amplifiers 1 346: 7 191: 
14 358 

i-f transformer 14 ^ 
Intermediate-frequency 
amplifier 7 194 
radar II 200 
radio II 257-258 
television IS 470 
Intermefllatc metals, law of 
13 580 

Intermediate temperatures, 
law of IS 579 580 
Inlvniicdin .1 102 
TnterinctalUc com|>ounds 
7 194-195 / 
ber>'11ium alloys 2 176 
omuet 2 655*656 
solid-state dicinistry 
12 478-479 
see also Alloy 

Intermittent cavitation 2 574 
Intermittent stream II 581 
Iniermodiilatimt 4 257 
sound repioduction 
systems, elcctriol 12 519 
liitcrmoicculai forces 

7 195-196 
adhesion 1 66 
adhesives 1 56 
cohesion I 66. 3 268 269* 
diffusion 4 U2-H8 
gases 6 42-43 

long-range forces (Van dcr 
VVaals forces) 7 195-196 
polymers 10 476-476a 
{mtential curve 7 196 
short-range forces 7 195 
soluticms 12 485-487 
statistical mechanics 13 64 
surface tension 13 315-316 
visoHlty 14 582-334 
Intcrmolerular Stark effect 
IS 53-54 

Intermcmtane Plateau systems 

8 618 


Internal combustion enriD- 
4 604; 7 196.209- 
aircraft 1 167 
automotive engine I 68] 
automoUve vchide l sa- 
688 

carburetor 2 477.48ft 
combustion chamber 
3 307-308 
combustion knock 
3 308-310 

compression ratio 3 540 
contrast between diesd 
and Otto engines 1 20) 
diesel cyde 4 llB-119 
distributor 4 258 
engine cooling 4 6(H 
engine roughness 3 308 
fud consumption and 
supercharging 7 206 209 
fuel injection 5 
fuel system 3 557-558 
governor 6 239 
hydraulic valve Ufte. 6 IfO 
igidtion system 7 18-19 
kncKk 3 306 
magneto ignition 8 53 
manifold 8 91 
marine engine 8 109 
Otto cyde 9 450 451 
|Kii(-lou<l fuel economv 
7 206-207 

performance crifcria 10591 
prime movet' 10 590 592 
slidvt -crank medianism 
12 370 

spajk plug 12 562 
su{>ercharger 13 295 
8U|M*ichutging spaik 
engines 7 707 
trends in 7 201-207 
tyjx-s 7 196 201 
typical American auto- 
inubilr engine 7 20'> 20 p 
valve 14 261 
valve train 14 262 2t>4 
vapor lock 14 274 
vibration 8 192 
IntcTnal conversion: 

radioactivity 11 287-288 
Internal dectrolysis 4 475 
Internal energy 4 599, 7 209. 

IS 573 

definition IS 558 
molecular s^tem IS 565 
Internal flow: acrothermo- 
dynamlcs 1 102-103 
Internal pair production 9 495 
Internal sea wave 14 417*418 
effect OR therroodlne 
IS 562 

tidal periodldtles IS 637 
Internal seiche 12 147 
Internal standard: speetzo- 
cfaemlcal analjvis 12 580 



InvuMr 


Ml 


loKmally heated ptasure 
,OBl » «« 

Inteniational ampere 

set Ainp«« 

Inicrnattona* Annealed Copper 
electrical 
lonductivliy S 467 
jniemalinnal candle 2 456 
jnicmaiional Date Line 
7 209 210 

InJenialM'nal electrical 
standards 4 458 
luj.iuatlonal ellipsoid 

6 120. II 517 

Intcmiitional Geophysical Vear 
I G08 

In»eruatlonal gravity formula 
IS M7 

Iniemaiional Tee Patrol 1 627 
lnt« national Map of the 
Woild 8 97 

InreniaMimal ohm 9 276 
liitctiutioiiaJ rule, torcstry 
s 460 

Intel national svstem of units 
4 4>8 

li tenuitonal '1Vin|)eiaturc 
S(,ilr IS 487 

I iieiiKcplois 4 584: 12 179 
4ciis.*iiH»n 12 177 
I>iin|iha.se (relM 5 ICH; 

!* 'HI 211. 521 
Ii.trrplanet.ir'v propulsion 

7 '’lO 216 

(tirini(al icMkct 7 210*211 
tlotrlopiiu'iU sutus 7 215- 
216 

eleiitif.kl piopulsion 7 211- 
:*12 

Hertromagnetic propulsion 
4 490-492: 7 211 
eiiu'igincY maneuvers 
7 2l4ri-2l45 

enpinc development 7 215- 
216 

tiigme tyiKs? 210-215 
ion pmpiilsion 7 211. 
245-246* 

magnetoplasma rocket 
7 211 

niisshm needs 7 2145-215 
nuclear proputsion 7 211- 
212 

i'hoion propulsion 7 215 
'x'lar heating 7 212-215 
'pace flight 12 559-5405 
spacecraft structure 12 556 
itajcciory and maneuver 
requirements 7 215-2Ha 
Ht also Propulsion; 

Space flight 

IniCTplanetary space 7 222 
interplanetary travel; technol* 
12546-547 

‘Uerpoluion 7 *16-219 
a>rveauliigS 6*9-631 


interpolatlon—eofil. 
difference equaticMU 
7 218-219 

extrapolation S 158-159 
finite differences 7 217-218 
geometrical optics 
9 S68-369 

graphical interpolation 
7 216 

inverse interpolation 7 217 
numerical analysis 
9 228-229 
partial difference 
t»iuations 7 219 
round-off rrron 7 217 
tabular interpolation 
7 216-217 

Intct poles 5 527; 4 224 
Interquartile range 15 67 
Intcrrenal body tee Adtmal 
gland 

IntcrsecUon: highway 14 14 
sec theor)- 12 206 
luters^ncntal reflex II 402 
Interstage: spacecraft 12 549 
Interstage coupling: ainplilier j 
1 345 

Interstellar ahMupttoii 
7 219-222 

Inteistollar hydrogen radiation 
4 491 

Interstellar matter 7 219-222 I 

bright g-iscom nebulae i 

7 219 ! 

Crul Sact- 3 241 I 

dark nebulae 7 221-222 
formation of stars 7 222 
galaxies 6 9 
gas 7 221 

origin of 7 222 i 

panicles 7 221-222 I 

polari/atioii of stailighi j 
7 222 

reflection nebulae 
7 219-220 ! 

Intenteilar noise 9 117 | 

Interstcliai reddening 
7 219-222 

IntentcHar space .4 502. 7 222* 
see also Intenteilar maiici 
Interstellar travel: chKk 
paradox 8 207 
intentitial alloy see Alloy 
structures 

Inierstilial atom 3 582 584 j 

Intentitial cdl 15 525 
Interstitial -ccll-itimulating 
hormone (ICSH) 6 480; 

11 477 

endocrine mechanisms 
4 591 

hypophysis 6 596, 597 
reproductive system 1 1 477 
Interstitial comimunds 2 294: 

12 479 


Intentitial hquititis 6 418 
InterstiUal impurities 3 582-584 
Interstitial ions 9 158 
Intentitial mechanism 
(diffusion) 4 146- 147 
Intertropical convergence 
(ITq 13 164 
monsoon Influence 8 585 
wind 14 495 

Inteicype 3 .145; 13 455: 14 169 
composition (ripe) 3 345 
Teletypesetter 13 4.53 
Intcrv,il (music) 12 48 
Interval rule 9 191 
Interventricular sqiial defects 
2 511 

Interventricular septum 2 488 
In'cstinal absorpiinn 4 173 
Imestiiial anthrax I 457 
Intestinal gland 4 150 
Intestinal inutility 4 172 
Intestinal secretion 4 171 
Intestine 5 204: 6 72: 7 223* 
einbrvologv 4 IbO 
rectum 11 366 
Intestine, disorden of 7 223 
Inline wall 5 510 
Intoxication ttst (alcohol) 

5 440 

Intiacarillaginons \ee 
Ossification 

IiUraCormational bieuias 
S 326 

Intraiiieinbranniis ossification 
see Ossification 
Intraocular pressure 6 210 
Iniraxylary fibt'r 12 79 
Intra/unal soils 12 443-434 
ecological succewion 
n 234 

Inirinsic oniductiviiy 
12 167-168 

Intrmsir pholm'tiiissiun 10 154 
Intrinsic seinicoiKluctoi see 
Semiconducior 

Intrinsic sols: isocleclik point 

7 27’; 

Introgressive hybridization 
12 570 

Intromiitcnt nigan see 
laipnlaloiv organ 
Iiitrotse 5 329 
Intrusive rock 7 10. 14 546 
laccolith 7 375-376 
imtrokigy 10 64 
pluton 10 421-422 
structures 14 3.53 
Intnmcscent coatings 5 295 
Intussception 6 72-74 
Inulfuie 7 224 
lnuUn5 54l:7 223-224*; 

10 491 

cdl protoplast 2 614 
Invagination 6 79 
Invar 1 2S9; 7 267 


Invariable plane 2 582-583 
Invariance prindplcs ((^ytiv) 
see Symmetry laws (^yria) 
Invariant space-time intervjtf 

12 587 

Invariant system 5 55 
Invention 0 591-592 
oinccptiott 9 591 
patotl 9 590-593 
rcrhicticm to practice 9 591 
Inventory management 7 224 
design standards 4 78 
Inverse 6 282 
Inverse beta decay 9 83 
Inverse interpdallon 7 217 
Invene p'.kitoelectric effect 
10 151-152 

Inverse-square law 7 224-225 
mdse Icvds 9 121 
photometry 10 173 
Inverse trigonometric func- 
tions: difieu'iiliation 4 129 
plane trigonomciry 14 96 
Invei'se voltage 11 S8<> 

Invene Zeeman eifcct 14 609 
luverdon, chromosome 8 671 
I nversion ( metont dlogy) 

13 488 

Inversion layer (seiniomduc- 
lors) 12 172 

luveisfoii symmetry 13 363 
Inversion temficratiiic 7 538 
Inversion theory 7 165 
Invert soa[js 12 394 
Invert sugar IS 236, 237 
liivcrtase 5 27-28, 203 
digestive system 4 172 
yeast, industrial 14 G04 
! Invertebiala 7 225 

carbonate rock forming 
7 5iG 

MewToa 8 25S-2S4 
Meta/oa 8 305 
Pai a/oa 9 562-563 
Protozoa II 51-60 
regeneration 11 418-421 
Invertebrate embryolt^y 
7 225-235 

moliuscan development 
7 231-233 

sea u^in development 
7 2SS 

tunicate development 

7 234-235 

InvcTtcbratc pathology 7 122 
Inverted microscope 8 392 . 
Inverted siphon: sewage 
collection 12 213 
Inverter 7 235 

convener, synchnmous 

8 444 

dectroinechanlcal vibrator 
7 235 

electronic 7 235 
Induction coil 7 71-72 
phase see Phaae Invoter 



2M InvMfRMRt ccMtIng 

Inverter»rofi<. 

rotating machine 7 235 
thyntron 7 285 | 

Investment casting 2 548 
Invisctd flow 5 828 
Involucre 7 

Inimluntary musrie 8 635 
Involute 4 71; 7 235 236 
gear teeth 6 82'83 
Involute vernation 2 861 
Involution 6 79 
InvtduCfonal melancholia 

7 236 
lo 7 524 

lodatnoeba bUtuhlii 1 S00» 831 
lodatc 7 236*. 23B 
Iodic add 7 236, 23B 
Iodide 7 236*. 238 
organic 6 825*880 
Iodide chromium 8 105 
Iodide process 11 125 
drcoulum 14 616 
lodtnaticm 6 827*828 
Iodine 1 475; 2 266; 4 545: 

6 324: 7 256-240* 
antiseptic I 482 
biological imporiatuc of 
iodine 7 240 
compounds 7 236 240 
electron configuration 
4 504 

entropy of solution 12 490 
goiter 6 229 
iodate 7 286 
iodide 7 236 
ioni/atioti potential 

4 504 

lowest rotational levels 
8 551 

occurrence 7 287 
oiganic compounds 

6 325-880 
periodate 10 IS 
production 7 237 
properties 7 237 238 
recovery and production 

7 257 

solubility of 12 489 
uses 7 236 

vibrational levels 8 550 
Iodlne-131 14 8 

isotopic iiradialioii 7 *’69- 
270 

Iodine coulometer 8 516 
Iodine monochiortde 7 238 
Iodine value: fat and oil, edible 
5 166 

fat and oil. nonedibic 

5 189 

wax 14 444 

7«Iodo-8-hydroxt -qulnoline-5- 
sulfonic arid 11 198 
lodobeiizenc 7 240 
me/e-Iod(d)enzoIc acid 2 475 
oflAo-Iodobenzoic add 
2 475 


pora-Iodobenzoic add 2 475 
lododlchloride 7 240 
Iodoform 7 240 

hatoform reacticm 6 828 
lodojMtn: photorcoiption 
10 182 

lodopyrrole 11 181 
lodmilane 12 820 
lodoso com|K)und 7 240 
lodoxy compound 7 240 
foife, A. F. 13 578 
Ion 7 240 

chemical binding 3 24-26 
transition elements 14 42 
Ion-ass(M:iation extraction 
systems 5 157 
Ton diffusion: in gas 4 451 
Ion diffuMoit. plant 10 276 
lon-dipole interaction 12 487 
Ion emission 5 255 
Ton eKchatigc 7 210-243 
day minerals 8 166 
hydrotiietalliirgv 6 559-560 
irai exclusion 7 243 
ion-pei mcablc membrane 
7 255 

m(>letul.ir sieve 8 'Hti 547 
resin 7 241 243 
saline water reclamation 
12 13 

in SIM 12 107 108 
sqiaratioti (chemical and 
pliysical^ 12 185 
in soils 12 424-426 
water softening 14 408 
zeolite 7 241 

Ion cxcliatige chromatography 
8 93, 95: 7 241 
herkelitiin isolation 2 158 
Inn-exchange membrane see 
Ion-|»ermcabl<- membrane 
Ion exclusion 7 248 
Ion foniiation: chemical 
structures 3 33-35 
lon-ion interaction 12 4H7 
loii'penueabte ineinbiane 
7 255-257*. 16 58H 
Donnan cc]uilibriiini 4 263 
primary batlerv 10 58R 
)>rinciplcs 7 255-256 
saline water reclamation 
12 12-13 

Ion-product constant of water 
6 550 

Ion piopuluoii 7 249-246 
Brayton cycle 7 243 
ciieigy coiivcttcr 7 243-245 
energy source 7 243 
nuclear reactor 7 243 
propellant 7 245-246 
Rankine cycle 7 248-244 
solar-radiation energy 
collector 7 248 
surface ionization system 
7 245 

thrust 7 248 


Ion propulsion—ront. 

von Ardenne piasmatron 
icm source 7 246 
lone 7 283 
Ionian Sea 8 207 
Ionic binding 8 24-26*; 14 258 
Tcmlc catalysis 10 481 
Ionic conductivity 4 486; 

7 250: 14 838 
see also Electrolytic 
conductance 

Ionic crystals 3 583; 7 246-251 
Bom-Haber cycle 
7 247-248 

Bom-Maver equation 
7 248-249 

chemical binding 8 24-25 
chemical structures 8 85 
cohesion 8 269 
cohchive energy 7 247 250 
color centers 8 294-297 
coordination number 
3 461-462 

crystal structure 7 247 
diamagnetism 4 97 
dielectric propel lies 7 250- 
251 

Hall effect 6 821 
ionic conductivity 
7 250 

ionic radii 7 251 
Madelung coiistani 8 14 
nonsioirhiometric 
rompoiinds 9 188 
solid-state chemisirv 12474 
vacancies and iiitcrsiittals 
3 588 

Ionic engines 12 35 
Tonic eiluilihrinni see 
F.qunihrlum. ionic 
I(»ni< exchange 10 276 
Ionic hvdrides 6 581 
lonii niigi.ition, pl.int 10 278 
Ionic iiiobiliiv 4 451 
Ionic radii ratios: chemical 
structures 8 86-88 
Tonic streng^th (solutions^ 

12 494 

Ionium 11 278 
loni/ation 7 251 
add 1 89 
add and base I 40 
Aurora 1 669 

cell-surface see Cell surface 
ionization 

conma discliarge 8 486 
electrical conduction in 
gases 4 450-452 
in gas 4 450-452 
loni/ation chamber 7 251-252 
circuits 7 252 
current measurement 
7 252 

electrDsco)>e 4 585-586*; 

7 252 


Ionization chamber-ronl. 
fission chambers 7 252 
Gelger-MQIlcr county 

692 

genera! types 7 251-252 
proportional counieti 
7 252 

Ionization constants 4 486-4B7 
Ionization energy 4 519 
Ionization gage 7 258 
cold-cathode (Philip,) 

7 253 

hot-filament 7 258 
loni/ation potential 7 253 254 
chemical structures 8 83.34 
complete table 4 504-505 
measurement of 7 253-254 
periodic table 10 15 
plasma physia 10 386 387 
Ionized gas 4 450-452 
see also Plasma physics 
Ionizing ladiniion 9 197-198 
buHliinatology 2 200 
dose in biology 11 2I8 
effects in hioiugy II 218 
film badge 5 264-265 
monitoring of B 571 572 
roentgen unit 11 615-<d6 
lonography 8 97 
loiionc 13 496, 49H 
lonoMjiidc 7 254 
loiiosplieic 1 G2K 629; 6^1t; 

7 251-255* 

I> legion 7 254 255 
dyn.imo action m 6 144 
dectric curicnts in 
6 143-144 
exosphere 7 255 
F rcgi<»ti 7 255 
lunar tidal air motions 
6 144 

radar II 201 
radio-wave propagation 
11 319-321 

reflection of radio waves 
1 363 

struciiirc 1 98 
telephone scrs’ius overseas 
IS 438 

Iontophoresis 4 541-542 
IcMpilidae 10 461 
IPC 6 421 
Ipecac 7 257 

Rubiales 11 647 
Ipecactianlia plant 1 475 
Iphitime 10 465 
Ipidae 8 278 
Ipornoea batatas 10 584 
Ipomoea pes-raprae 4 2926 
Iproniazid 7 282 
IQ 7 178 

m drop 7 257*; 0 276 
see also Voltage drop 
ISA lou see Ckipper loss 
Iranian plateau 1 580 
Iratl bituminous shale* 1 
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jrcnw^lOSi-. 109 

Iitdu reflex 11 398 
jriiiiocvte 7 174*175 

4 515:7 257-258; 10 410 
electron canBguration 

4 504 

attractive meullurgy 8 277 
Ionization potential 4 504 
see ako Platinum 
171 
2 045 

/rirfowvrmex humilis I 487 
Irtilnphore 8 99 
Iridmiuine 10 411 
In(«t.A.I..7 445 
Inv .htiuny) 5 37: 7 436: 9 40H 
:ri% fe^e) 5 164; 12 566 
anatomy an<l histology 

5 168 

};t.tucnma 6 210-211 
Irh Jgatc 1111 
lihit ino*A 11 554 
mucilage 8 621 
^.^ll Si.i 5 114 
Irmnigei Ctirrcnt 0 249 
•Sc'tl 9 251 
4 'iTi. 7 2'*i8"266 
olhip lion alloys 
hlasi-fuiuacc pt<»rc.ss 
7 259-»)2 

nKinlnutioii (Oiii[«oiimls 
7 258-259 


ti'iiosjon 3 492 
n vttal stnircuie 3 599: 

6 38(1 

iliit'ct oxtiaction proce<»(^ 

7 2(i2 

electron conhguiation 
4 504 

extractive metallurgy 8 277 
ferric coin/ioimd 5 217-218 
fcmVyaiiidc 5 218 
ferrocyanide 5 224 
ferroiiiagnetism 5 230 
ferrous compound 5 234 
heat radiation from 6 374 
hematite 6 394-395 
ionization potential 4 504 
line sjicctrum 7 521 
native state 9 4 
oiganonictallic vompound 

9 404 

ptnnalloy 10 22 

pig iron 7 262 

plant, mineral nutrition of 

10 280 

plain, miiicials c^'iitial to 
10 28-1 

properties of 7 258 
speed of sound in 14 481 
steel 4ee Sted 
taconiie IS 886 
’dodtyotsoundinllSie 


alpba-lroB 7 258 
beu-Iron 7 258 
ddta-Iron 7 258 
gamma-iron 7 258 
Iron (extraction from ore) 

7 259-263 

Iron alloys 3 104; 7 263-268* 
cast iron 2 5S9-541 
corrosion-resisting 
7 265-266 
ekctrical-resistance 
7 264-265 

heat-resisting 7 264-265 
magnetic 7 263-264 
manganese 8 87-88 
thciinal-expamioii alloys 
7 266-267 

Iron bacteria 2 8. 10 
Iron carbide, FcjC IS 90 
Iron-carbon phase diagram 

6 380 

Iron-filing map 8 26 
Irtm foundry: batch meUer 
1 502 

amtinuous nielier 1 502 
direet-an fumacx's 1 502 
duplexer 1 502 
Iron inciaboibni 7 267-^>8 
crythiocvtcs 7 267 
porphvrin 10 521 
Iron nu'ti^irite 8 314 
Iron ore: desposits 9 379 
lifiiiatife 6 104**195 
l.iU‘iil(‘ 7 4«(irf-407 
lirnonite 7 519 
magnetite 8 49 
Iron o\idr |] 3H7 
Iron porphyrin 2 13*14 
Iron pyrites 11 115; IS 255 
Iron-rich shales 12 2-' 

Iron stlicini alloy 5 233; 7 269 
Iron standards: waveleiigih 
14 111 

Iron iransjK»rt comiiuunds, 
nticrobi.)! 7 268-26^1 
Irona 5 291 

Ironing: sheet metal 12 251 
Ironwood 2 545; 6 479; 

7 260* 

!rradian(» (sea water) 12 105 
Irradiance collector 12 118 
Itradiution 7 36 
food 5 396-S97 
neutron 9 85 

Irradiation, isotopic 7 269-270 
Irrational numbers 1 239 
real variable 11 S7I 
iricgular cleavage 7 230 
Irregular flower 5 327 
Irregulana 4 3725; 7 270* 
Irreversible process IS 572 
cryogenics 3 57S 
entropy 5 9-12 
thermodynamics of 
28 57C-577 


Irrigation of crops 7 259-27] 
canals 2 4SS-434 
dams 4 4-11 
irrigation in arid and 
humid areas 7 271 
methods of irrigation 
7 270 

water supply engineering 
14 404-407 

Irriwaddy River 1 580 
Irrotational flow 6 540 
Kelvin’s ciiculatioii 
theorem 7 335 
Kelvin’s minimum energy 
tbeoicni 7 335 

Irrotational uiotio*., Laplace’s 

7 401 402 

Isaacs-Kidd mul waU*i iiawl 

8 102/ 

IsamtUrmae 14 78 
Isanoinal tines 7 271 
Isiinomal lempei:iliiies 7 2705- 
271 

Isaria {PaecUoMyre\) farinose 
IS 141 

IsaTwl}tis grisroh 13 Ml 
Isatin 7 62. 64, 377; 1 1 192; 

IS 401 

Isatin chloritic 7 377 
Isatin-alplia-chloridc 7 65 
15B see Independent sideband 
radi(» 

Ischemia 3 142; 6 413 
hemorrhage 6 412-413 
Im hemic ncaosis 4 23 
Ischiopodilc 3 564 
l.-tchium .3 564; 12 358 
Isfhnotneuu 4 41 
Isenttopic flow (fluiits) 5 3.17, 

7 271 

Tstntropic siiriaces (tneliHnoI 
ogy) I H‘12; 7 272 
Isentropic tlieimudynamk 
process 3 571; 7 271-272 
iM;thioiiic aci«l 12 193 
Isia isahrlta 7 470 
Kidium I 574. 7 44h 
Isinglass 13 208 
Island ans 9 268; 13 412-413* 
Astatic roniplex 13 411 
dtxp-wz trenches 
13 222-221 

East Indies complex 13 410 
orogeny 9 411 
Island faunas and flotas 
/ 272-273 

developmental conditions 
7 272 

endemism 7 272 
geogiuphic elements 7 272 
relic nature 7 273 
Islands: ancient 12 123 
ofi Africa 1 108 
Aleutian 1 51£5 
Arctic and subarctic 
1 521-525 
oS Asia 1 580-581 


Islands—ronf. 

AUantic I 622-623 
atoll 1 646-647 
Canadian Ardiipelago 
1 528 

coral 3 475; 12 76 
East Indies 4 355-356 
of Eutoik S 116-117 
faunas and floras 7 272-273 
fiord islands 5 277 
Mediterranean 8 207 
oceanic 9 261-268 
Pacific 9 481-483 
pupiilatiuiis 7 272 
reef islands 3 47.5 
off & nth America 12 530 
West Indies 14 473-476 
see abo Island arcs 
Isle of Pines 9 482 
Isler. O. 14 341 

Islets ol Langerhans 4 150. 158 

7 163: 9 531 

Isoacacatediin tannin IS 890 
IsoagglutiniM I 468 
IsiMiiligen 1 472; 7 i'73* 
antibody I 468 
Isoaticorbic acid 5 376 
Isobar (adsorpiion) 1 80 
Isobar (atomic phiMis) 7 273 
Isobar (meteorology) 7 274 
Ivib.tiU process 7 274 
Isubaric surfaces (meteorology) 

7 274 

solenoid 12 478 
Isobiyalcs 7 274-‘>7r>*: 8 633 
Isobuiane 1 245; 2 876 
Isobuu-iie 14 209 
Isobittyl alcohol 2 378 
Isobutyl radical 1 252 
Isobutylene 1 245 

butyl lubber 11 640 
Ivibiitytyl taiA 14 260 
Isobiitvrylcociizyrae A 14 260 
Isocheiideal meianiorphism 

8 302 

Isodiiomatic fringes 10 M9 
iMicliroii 7 12H 429 
fill lead 7 429 
IsodtiK at id 2 31. 33 
Krebs cyde 7 370 
Isoclmii fiitiges 10 150 
isudinic lines 6 144 
Isocyanate 7 275 
Isocyanic acid 3 634 
Isocyauide 1 806; 3 634 
Isodiazotate 4 106 
fsodimorithisni 10 572 
Isodvnamic ltnc» 6 146 
fsoedio contour dreuit I 166 
Isoclearic point 7 275*276 
coagulation 3 228 
electrophoresis 4 527 
salting-out effect 12 19 
j Isoelectrottic sequence 7 1^6 
I Isoetaccae 7 276 
I Isoeufes 7 276*. 625; 10 846 
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lietiM 


Jsoetes 7 626 
Isoeies nuUaUii 7 627 
Ivigametc 3 82. 1!il; U 180 
iM^amy S 82: 11 453 
Isogeneralac 10 90 
Isogonic lines 6 144 
Zxngiucl H 300; 10 87 
Isc4icxyl radical I 252 
Isolmmunbation 2 266 
Isolndote 7 62 
1,9-lsoindoledione 10 198 
Xsolan 7 142 
ls(}|at«cl polyene 10 460 
Isolating mechanisms 
(spcciatlon) 12 569 
Isolation shock 12 292e-293 
Isolator, microwave 5 221 
Isnlutoi. shock 12 292ri-293 
Isoiccithal ovum 9 459 
Isoleuiinc I 316-317. 589; 2 105; 
7 164. 276-277*: 9 217 
amino adds I 308-319 
plant mctabolUni 10 357 
Piolo/oa 11 57 
L'lsolcucine 11 41 
lioUth map 5 176 
Isomagnetic chan 6 148 
Isomagtictic lines 6 148 
Isomagnetic map 6 118 
Isomallosc 4 92 
Isomer, niulcar 7 *^0-281 
TsomcTase: bacterial eii/>ine 
2 16 

enzyme 5 20-24 

Isomeric tiamiiioii 11 2HK-269 
Ivinivt ism. imih'f iilai 
7 277 280 
chain 7 27? 
cis trans 7 279 
romphrx coin|intin<l8 .3 336 
functional gtoiip 7 278 
geometrical 7 278 280 
optical 9 346 348 
oxiiiitc 9 468 
position 7 277 
ring 7 27!l-l»0 
syti-anti 7 279 
see also StemMhemistry; 
Tautoineiism 
Isomerism, nuclear 7 280*: 

II 289 

Isomcriratiou 7 281-282 
alkane 1 251 
cracking 3 532-535 
petroleum picxessing 
10 69 

see also Reforming 
(petroleum reOning) 
Isooieropidae 6 401 
Tsomrtra vanpara 9 550 
Isometric drawing 10 214-216 
Isometric pUKCss 7 282 | 

Isomorphic graph 6 253 j 

Isomorphic ring 11 579 
Isomorphism (crystallography) 

7 282*: 8 466-467 


Isoniazid 1 475; II 118: 19 179 
see abo IsonicoHnic add 
hydrazide 

Isonicotinlc add 11 113 
Iionicotinic arid hydrazide 

6 530; 7 282-283*, 314 
para-aminosalicylic acid 

1 320 

antibiotic 1 464-468 
Isonitrile 3 634 
Isooctaiie 1 249 
Isopach maps 5 175 
Isopachic fiingcs 10 150 
Isoparaffin 1 253 
l8opcnta]x>lyphosphoryl 
chhiride 10 137 
lsu|)cnlaquine II 193 
Iso-|>eiitenyl pyrophospliatc 
254 

Isopeiitvl radical 1 252 
lso}>erin 7 264 
Isophthalatc 5 74 
Isophtlialir arid 10 197 
Isoplelh 10 49 
map 2 535 

iMipoda 1 563: 9 563; 7 283- 
284*: 12 601 
Anthuridea 1 462 
Awllota I 576 
Kpicarideu 5 33-34 
Cnathiidea 6 225 
Oiiisrtddea 9 327-328 
Phreatoicnidea 10 197 
sow hug 12 5.32-533 
Valvifcra 14 264-265 
I.so|>olymol\bda(c 8 561, 565 
l.so|Hiric iiiicN 6 148 
lso|Ntis 6 U8-149 
Isoprene 6 533: 7 284 
butyl rubber 11 640 
essenti.ii oils 5 71-72 
polyolefin lesins 
10 4BG 

synthesis 4 117 
see also 'I'cr|)ene 
Isopropanol see Isopropyl 
alcohol 

fsnpro|}cnyl melliyl 
cyclohcxcnc 7 284 
Isnpinpyl atcnhril I 31. 483, 

11 6 

petrochemical 10 43, 46 
solvent 12 496 
Isopropyl carbamate 2 116 
Isopropyl N'(S-chlorophcnyl> 
carbamate 1 125: 6 421; 

12 465 

Isopropyl ether 5 86 
l-lsopropyl'3-mcthyl-5- 
pyrazolyl dimethylcarbamaic 

7 142 

Isopropyl methylpliosphono- 
fluoridate 9 405 
Isopiopyl N-phcnylcarbamatc 

6 421 


’ Xiopropy] radical 1 252 
4-XsopropyItropotone 14 117 
Isoptera 7 134, 284-288*; 12 405 
termite 19 4*>4 
Isopycnic 7 288 
IsopyTidoxal 2 37 
Xsoquinoline 6 429; 7 288-289* 
Isoquinolinc'l-carboxylic acid 
7 289 

boquinoline-5-sulfonic add 
7 289 

Tsorotation 8 60 
Isosaccharintc acid 2 625 
Isosceles linkage 5 486 
Lsosceles trapezoid 11 1S5 
Isosceles triangle 14 81 
Xsoscbaric arid 4 118; 12 410 
Isoseismal lines 12 150 
]s(»|M)ndy]i 14 489 
shad 12 238 
see nbo Clupeiformes 
lunpora 4 417 
Iwspora helli 4 417 
Isospora homini\ 4 417 
Isostasy 7 289-290*; 13 519-521 
Isostaiic picssing 2 649 
Isosteric surfaces 
(mctcortdogy) 7 288 
solenoid 12 473 
Isotaeh 7 290 

Ivitaclic pohinei 10 47 (ki. 479 
{foiyiiierizatioii catalysis 

13 653 

litohKti' polvMyieiie 10 492 
Isotelus gigus 14 105 
Isoibcira 7 290 , 

adsorption destirption I 80 
gas 6 41 

heal convection 3 441 
Isothermal diart 7 2^ 
Isothermal (rystalli/ation 
II 370 

Isothetinul layer (sea water) 

19 .562 

Isothermal process 7 290-291 
Isothiarnlc 1 702 
isothioesanate IS 603 
isocyanate 7 275 
Ismtonc 7 291 
Isotope 7 291-293 
alMindanccs 4 547; 

7 291-293* 
in atniospheie 1 630 
cosmic-ray-prod uccd 
1 630. 635; 11 269-271* 
determination of atomic 
weight 7 293 
fertile 9 184-187 
flssfonablc 9 184-18? 
isotope shift 7 296 
lead isotopes 7 427 
nuclear stability 7 291 
plutonium 1 54 
radioactive see 
RatUoisotope 
separation of 7 294-296 


Isotope— eonf. 

terrestrial nuclear 
reactions IS 522 
uranium 1 54 
uae of separated isotopes 
7 293 

fsotope dilution technique. 

7 293-294 

applications in analytical 
chemistry 7 293 
applications in geology 
7 293-294 

element abundance 
studies 4 546, 551 
Isotope fractionation in 
nature: in atmosphere 
1 635 

in biosphere 2 242 
carbon-14 II 294 
fractionation factor 
6 130-132 

liotopK! separation (radioactive 
isotO|K.^) see Radioisotope 
production 

Isotope separation (stable 
isotopes) 7 294-296 
electrolysis 7 295 
electroinagneiic 7 205 
Isotope shift 7 296 

niidcar moments 9 193 
Tsoiop>c thennomelCTs 
6 130-135 ^ 

Isotopic canier 9 179 
Isofopu <tiionoim’tets6 119 
l<totopir exchange reactions 
II .401 

Isolopu io\crxi<»ii 1.3 36;t 
Isotopic irradiation see 
Irradiation, isotopic 
Isotopic spin 7 296-297*; 

13 363 

elementary particle 
4 5t2a-r>44 
hyperon 6 587-588 
nucleon 9 215 
selection iul» 12 162 
Isotopic spill multiplels 4 542a 
Isotopic tracer studies see 
Tracer, radioactive 
Isotropic radiator 1 450 
Isotropy (physics) 7 297 
Isovaleric acid 2 474 
Isovcl 7 290 
Isoxanthopterin 6 106 
Isoxazole I 702: 6 428 
Istiophoridae 10 10 
Istria Peninsula 5 116 
Isuridae 12 157 
Xtaconic acid 7 297 
Italian cypress .3 648 
Itatartaric arid 7 297 
ITC see Intertropical 
convergence 
Itch 7 297-298 
Itch mite 6 518; 12 29 
Iteration method: mathonatlo 
It 39-40 
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Ittfaiive method; analog 
lojtttion of simultaneous 
linear c‘quatiom 1 SB4 
1 ® 

Itiioirfitl** 4 212 
ire; Mf liiicmatlonal Tele- 
f^iiijniunicsition Union 
;,,i ifnlmrata 4 292b 
hanov.A.V.I 622: IS 544 


Ivanov-Smdensky. A. G. 11 399 

Im. F. £. 10 605, 612 
Ives, H. a 207; 4 265 
Ives, J. M. 10 615 
Ives-Stilwell experiment 
4 265 

dock paradox 9 207 
lvory*bllled woodpecker 

14 541 


Ivory-nut mannui 6 92 
Ivy, A. 6 16 
Ixobrychus exUis 6 426 
Ixodes 13 629 
Ixodes holocyrlus IS 691 
Ixodes persulmlus 7 299 
Ixodes pUosus IS 631 
Ixodid Udt U IS 


Ixodidae 7 298-299: 18 629 
Ixodldes 7 208-299 
Argasidae 7 2!^ 
Uodldae 7 298-299 
NutuUidlldae 7 298 
tide paralysis 18 630 
Ixitreus naevitu 18 615 
Izod test 8 272 273 
Irsak, 1. J. 6 120 




J 


I iriJ S 5 

I di^plAV radar prcscnutions 
iriOT 
|j<an,is 9 
|j(ini(lae S 9 
/jiu'wii-'ld 14 132 
]jrk. -ru'W 12 84 
] 4 ik II) ihe pulpit 1 497 
jack piDC 5 451; 13 233 
I i(k pUiic 14 548 
ULk bitaft 12 240 
J4tl(.i«4 263 
]4(kh4iuiiu'r3 417 
|)iM 'mule) 8 625 
luk^m.J H. 1 490 
|jrks.iii. R 2 424. 4 359: 13 141 
|j(kMMiiai) sei/uicS 10 
iHCiibi |Mil\nutniais 9 115 
Nvnibol 9 225 
elliptic functiuiiH 

4 '.(12 563 

I ictih..ui mattues 8 181 
|u•i)l.i^ paiiial dirfeiciiti.ition 

5 '.70 

4 541 

lii.ibstiavn Ola<ici 7 7 
|.i<ithMiii ('. 9 77 
|i(«.h.on.I) W. 12 117 
l.■(tltHllnu{.1(‘ 3 27R 
|.iC(.|)s«iip<i oigaii 9 6I> 12 IHO. 
13 w 

lamlrlia /ii iitn 5 430 
) Ilk 7 301 
gnu 6 UK 

H<i[c7 30I*, II 129 
firm 6 98 
l«ra 7 28-1 
Jorta mnrifia I 574> 
ligriMeii.G. n 215 
l*RUar7 501-302 
Lake 5 115 
Jam imi9 231 
lamiica 14 475 
Uiwy H. 3 265 

Jamri.R A. 1 301: 3 624. 14 66 
Ijihc^ William 4 584; 10 33 
i^mnRivera 146 
J»iBiii rcfractometpr 11 407 
J*uu\ili)g 7 302 

see also Electronic counter- 
measures 
/amfl 5 476 

Jaumt/a, Lake 5 115 
Jansky, K. 0. n 243. 262 
J“pah Sea 9 271 
japan wax 14 445 
Japanese B enoephallUs I 499 


Japanese beetle 2 ISO. 3 267 
Japanese black pitu* 10 236 
Japanese rhestnut S 58 
Japanese crab 1 555 
Japanese dogwood 4 260 
Japancie floweiing cherry S 56 
Japanese yew 14 605 
Japanning 7 302 
jar Hy 6 471 
Jararaca5 215 
Jaroscli. H. 4 349 
Jasp-agatc 7 302 
Jasper 7 302 

quart/ II 182 

Jasper National Park 9 157 
faspilite 7 302 
Jaundice 6 18: 7 302-S03*: 

14 464 

I (linical palhology 3 192- 

I 202 

I hemolytic 3 199; 7 303 

I Ii(‘|)atic3 199 

I im‘r.il)oUc pathway 7 302- 

303 

(ihsiriativc3|(m:7 303 
pairnchyinal jaundice 
7 303 

pigiiicniation 10 226 
syiupluinatology 7 303 
Jav.i 4 357 
Java finch 5 273 
lav.i man 5 177. 478. 479. 

7 303 304* 

Java Sea 9 271. 12 531 
Javaullnojms wl'ten'ii\ 12 4.18 
Javelina 9 608 
Javor Plaiiinn 5 118 
lay 7 304 

Jean. Sir James 3 505. .507 
jetfcison. T. 12447 
Jcffcisonite 11 129 
Jeffery. F. C. II 85 
Jeffreys. Sir Harold 4 335, 339- 
340.350:6123, 13 419,640 
Jejunum4 161: 7 223 
Jel 'Lepe 5 1 19 
Jellied gasoline 7 54 
Jellied gasoline bomb I 536 
Jelly: gel 6 93 
pectin 9 608 
Jelly fungi 6 427 
Jellyfish 7 304-305 
Jenner, C. 7 S4 
Jei.ner, K. 12384 
Jennet 4 263 

mule pniductitH) 8 625 


Jensen. F.. 13 249 I 

Jenson. Nioilas 14 171 
Jentrsch, R 7 412 
Jciseyrnltle2 565 
jeiiisalein aitidioke I 566. ^ 

2 432 

Jesus Citsin lizard IS 23 
Jet fcomei4)3 314 
Jet (gemokigy) 7 30.5 
i Jet drilling 2 298 
jet etching 13 322 
Jet How 7 305-306 
noise I 183-184 
Jet fuel I 17R-I79: 7 306 
Jet mixing 14 161 
Jet noise I I8,1-I84 
Jet noz/les 7 306 
|ci picKiiig 9 472 
Jet piopulsion 7 306-.11I) 
fuels I 178-179: 7 306; 

11 6-10 

)et nozzles 7 906 
jet vekHity 7 311 
liquid-pnqiclIaiU locket 
engine 7 308 309 
noise I 92 93. 183-184* 

pro]K4liiiits 1 1 6 10 

lamiei? 308: 11 335-336' 
soliu-pio|ieHani rocket en- 
gine 7 309 

subsonic flight 7 307 
thrust 11 17 

i turbofjii 14 J.54-155 

I turbojet 7 307; 14 149, 155 

! 157* 

I see also Propulsion; Tur- 

bine propulsion 
! Jet stream (.iircraft): tiolse 
1 IH1-184 

Jet stieaiii ^meteorology) 1 96: 
7 310-311 

atmospheric low 1 643 
chatactciistics 7 310 
frontal zone 5 .538 
isotach 7 290 
upper air circulation 
14 495 

variations 7 310 
Jet Tapper 12 242 
Jet-type perforator 9 297 
Jet velocity 7 31 1 
jetting (pile driving) 10 227 
Jctty3 242«;7 3ll 
Jewelry: amber 1 299-300 
cameo 2 428 
carat 2 448 


j(*%veltv tont 

diamond 4 97-101 
gem 695-99 
gemology 6 104 
gold 6 231-232 
iniiti^ion g?ms6 101 
intaglio 7 164 
jet 7 505 
karat 6 103 

meiaU used for 6 103 104 
palladium 9 523 
platinum 10 41 1 
ring settings 6 103 104 
Mlverl2329 

I stone settings 6 103 104 
synthetic gems 6 100-101 
treated gems 6 ^-100 
sec also entru‘8 foi specific 
gems 
jig 13 670 

Jig, fixtui'e. and die design 
7311 314 
(hipcontiol7 312 
ci.unpitig7 3l2 
construction 7 313 
loiating metliods 7 311 
materials for stampings 
7313 

saffty? 312 
sclf-anteiing devion 
7 312 

stamping dies 7 3i2 
stamping tolerances 7 313 
ustt] guides 7 812 
Jiggei 12 345 
JiggerinB2 648 
Jigging 9 389-390 
Jipijapa IS 365 
Jiiovec.0. 10 428 
jj coupling; atomic structure 
and speelra I 657 
nuclear structure 9 206 
selection rules 12 160 
Joachinisial pitchblende 
6135 

Job's (aiiliii 3 412-414 
Jobst. G. 4 519 
Johannsenite II 129 
Johaiis.snn, K. 10431 
Johanssim, O. V. 3 424 
John Dory 14610 
Johtie’s disease 7 314 
Johnfn 7 314 
Johnson, F. 2 221 
Johnson, H. L.87S; IS 4! 
Johnson, H. M. 0 24 
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Johmofi, M. W. 


JohnKNi. M. W. 12 60c 
Johnion* Morgan U.B.V three 
color system 8 73 
Johnson noise li 318 
joining 13 190 
|oittt ^anatomical) 7 3M*8I6 
histogenesis 12 352 
|oiiii (ge<»iogy) 7 3tC*!U66 
Joint (mechanical) 7 3165 
adhesive I 68; 7 316 
bolted 2 277: 13 I<K)-203 
bra/ing 7 3165 
Irietiun'lield 7 3165 
interlocking 7 3165 
nailed 9 1 

prevsure-light gasket 6 08 
livelMl 7 3165: 11 IKT-SHH* 
screw laslenei 7 3155, 12 Hi 
soldeting 7 3165 
staking 7 3165 
stapling 7 3165 
structural connections 
13 203 

Joint fKKk) 2571 

fahtic studies 13 205 
Joint, welded tfe Welded |oini 
Jointer plane 14 543 
Jnintfir 5 32 
Joist 1 1 620 

liemling inomeiil 2 162 
Jokullilaup 14 350 
Joliot, F 7 506 
Joliot, 1. C. 3 47 
Joliot. J. F. 3 47 
Jolly balance 2 74 
JoIy.C J. II IH7 
July. ) 10 417 

Joininv test (h.iidness) 13 92 
Jonah crab 4 34 
Jones, 1) F. 6 130 
Junes, ¥. I> H 195 
Jones. G. 4 485 
Jones, II. 1 263 
jtnies, Sii Harold SfKncer 
4 335-336 

Jones. 1.. A 10161,165 
Jone.s. K C. 10 453 
jtmes calculus 10 153 454 
Jnppeicidae6 40i 
Jordan, IV 7 503 
joidan i liise .4 3 10 
Jordan region 3 396 


Jordan River 1 580 
Jordan's theorem 3 340 
Jorec 14 I 
Josephs, R. (:.4 4R5 
josephson, B. ]>. 13 301 
josc'phson tiinncding 13 301 
Josl, A. 1 1 167 
Jntibert, J. 1 476 
Jotikovsky, N. 14 3% 

Joiikowskt, N 13 221 
J<»ukowsky liaiisrormalion 
I 2fH 

Joule. J. P. 3 407: 7 3165 
! Joule 4 425. 7 3165* 

I iclalum to (alorie 7 3165 

' rclaiioii to election volt 

’ 4 519 

; svoikH552 

! Joule erpiisalehl 3 407 
' Joule heal 13 577 
' Joule 1 hoinvm effect 7 195. 
I 53H 540 

^ Joule's I.IW I 101. 7 3165-3irH 
Joiiiii.il l>e.iting 2 122 
j Joy, A 14 8 506 
Ijoyte. J.imesI 5.52 
i Ju.in de I'lUM htiail 9 162 
! JlKlwn. \V. I. I4lil'i 
! Jug w.isp 6 5K2 
Jiigatae? 1(>3 

I |iigl.tnd.i(<Me 5 332. 7 3ir>( 

! |iigl:iiid.iles 4 10R5. 7 31 Im, 
i 10 316 
* liirkoiv6 111 
' /Mg/«HN 3 IHH, 7 311)1 
, Jufilmix fiufti'ii 14 3H3 
' Juf'Inns wigirt l4 .3H3 
, /Hg/n/M icnjw 4 615:8 243. 

14 381 

^ I iiglotir 1 1 1 95 
; Iugui.it seiiis 2 P.Hl 
, lugtiin 7 459 173 
' )iili.iii Alps 5 117 
Julian t.ilemlai 2 115 
i III 

Jimiptng gtound hug6401 
\ Jumping plant lic(‘ 6 473 
I |iiiiiping Pound |xviIh 9 5 
I Jiiniping spidet 1 198 
; Jiiiii)iing irt*e bug 6 101 
! JiincKe.ie 7 .514: 10 345 
I junto 7 31 (k 

j Junction detc3.toi 7 316/ •311x1 


I Junction diode 7 316d-S18 
alloy junctions 7 316d 
I backward diode 14 144<i 

I cliaiixterisiics 7 318 

I F.s.(kt tunnel diode 5 67; 

I 14 144-1440 

fdbiication iiicthnds 
7 3l6d-.317 

lused aluminum who 
silicon 7 3l6d 
geuiianiiiin 6 178. 7 3IGd 
■ goltl'bonded germatilitm 
t 7 :U6ti 

I luiictiuii leiUhcaiiun 7 317- 

I 318 

1 mesa 7 3l6d-3l7 

j photudiixlc 10 148-1 19 

silicon 7 31Gd, 12 3215 
j tunnel ilitide 14 Ml 1440 

i /eiiei diiHle 14 I'M/i, 610 

I \/<' also Diode, semicoii- 

[ diictoi 

. )uii<(ion li'clifiei \re Sc'inUon 
! (liuLoi leciifier 

I 

j Junction liaiisisior 7 318 .321 
I alloy lunclioii 7 318 

conduclivitv and impuiiiy 
! piofiles7 3l9 

' chllused iMse 7 3I9 

<.pi(.i\Ml 7 320 
getiii.iiiiiini 7 31H 
giowii jiimlion 7 31H 319 
! nies .1 7 319 

7 320 
f} n-i f> 7 320 

plaitai {Mssivaicd 7 319 320 
pouci il.tnsistoi 7 320 
I i.Me giowii 7 319 

I leiiieli iniiilioii 7 319 I 
silicon 7 .3IK j 

it'Uode 7 320 j 

\i>i‘ uIm> I'lansisioi I 

' yioicics 8 127 i 

' June ling 2 131 ■ 

; Jutig, C. G 5 535. 10 31, 11 74.! 
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‘ Jungc'i rell 13 158 
^ Jiingiein Passage 2 521 
I Jiingliau .5 1 19 
I |iiiigle level 14 628 
; Juniata shale 11 388 
, lutulin 9 108 
I funifterus 3 188, 2025 


Juniperus scopuSorum 14 2 %^ 
Juniperus virglniona 2 578 
14 527 

Juno I 596-.59? 

Jupiter 4 380; 7 321-325 
albedo I 228 
astronomy 1 618 
atmosphere 7 325 
eclipses of Galilean satel 
lites 4 .382-383 
escape velocity 5 68 
intcrioi structure 7 52.3 
iiuikings 7 322-323 
moon eclipse 4 582*383 
oblatcncss 6 264 
occulation by 9 244 
• oibit7 32i 

I iKrrtiirbations 2 582 

1 phases 7 321-322 

I planet 7 .321 

I ladio asitonoinv 7 323 32} 

I lailio emisMon from II 245 

Red .SiM>t 7 322 
j tol.)tion |)eriocl 7 322 
I sa(elliir.s 4 .382 'IHt. 7 12i 

I 325': 12 .32. 14 41 
I telescopic apjieaiatice 

I 7 .322-323 

I 'I lojan planets 14 111 

I Jiiia Moiinlaiiis 13 408 
’ fold .iiid lold sv stems 5 3()S 
J111.1SSIC r> t.36 142, 7«25 (27* 
i 11388.13 169 

animal hie 7 327, 9 521 
ecuiioiine piodiicts 7 327 
' paleogeographv 7 325 ,12<) 

; pl.tnt lift* 7 327 : 9 505 

■' Mihdi vision 7 325 

I leclonii liislorv 7 .326 

Jur.s.i,A 1.3 272 
Just lulling 8 662*061 
Jusiifvitig ty|x:wiitct .3 318 
a>n)|x)siiioii (ly])e) 3 348 
Jaslowiitei system 3 348 
Jute 2 439. 7 327-328*; 12 79 
burlap 2 372 
disease's of 7 .328 
fibc'r, natuial 5 250 
Jutland Peninsula .5 116 
Juvenile hotinone 6 403 
insect phssiology 7 123 
Juvenile water 6 277, II 270 
in thermal springs IS 551 
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K lijnrt n 201 

K bwl ((oUtT centeis) 3 296 
A,j|,iiin-4'i05*: J1286 
kunona 4 381:13 270-272* 

K meson 3 407: 8 247-250; 

I 1 108 . 'lO^; 14 576a 
also Meson 
K H 218(1 

\ mi fi 28(> 

KjIiii ifst 13 375 
N,ili4H)laMe, island uf 9 481 
k.inn.i ()Iaic.u> I 577 
Kjii'Mc 3 2.tH 
K.iitio/(i:( 2627 
kniolm 11 191 
K.ik.iioi<l.ic 3 249 
S 7 412 

K < a i/.ir 1 218. 450. 14 12.5 
nil disorders m 

8 256 

i.)v>nom> 11 60 
k iliiliiiM IVsri 1 1 106 

hof> b!os%ftetdta7M 1 126 
1 lik.ii.u \r 6 5 
\.>k 7 520 

K,uurlthalu\ 13 103 
I ‘156 

K.ilinnliiiiit‘ 7 529 
^ ill <\ film 10 |17 
Kalti k 2 216 
^.W/i(Hrt7 171. 11 31 

k Wrr.M :i 1H9 

Art/ •iiiii iiUiTuslifolta 10 440 
K lUitfrnin 7 285: 12 407 
fiai'ircimi'iulae 7 284 
kal'ilile? 320 
l^al«/4.l 14 200 
lk.ima River 5 121 
K.im.Mitc 8 312 
K.iiiiamhile 12 144 
•^imhaika I 522.580 
^■imc 7 S29 
•'•'iH.n. M D 10 184 
l^iiiim. O. 6 485, 10 251 
Kjin|M‘iman,C. W. 9 133 
•^•nrpio/oa am Entuprocta 
•ijn-irnsnu 1 476. 7 329 S30* 
amibioiic 1 464-468 
•^atiawha River 9 149 
Kanitahksa 5 114 
Kan){ar»o 7 330 

j^mation period 6 182 
•tanm (Canln) Peninsula 5 116 
*^'>icra man 5 476-479 
*tansan (Glacial) 6 195 
*antha! A 7 265 


Kantorovitch. L. V. 7 412 
Kantrex tee Kananivcin 
Kaolin 2648. 3 160-161 
laicritc 7 4»6rf 
Raolitutc 5 550: 7 330-531 
aiteratwm to rnsiobalite 
3161 

alUnation to miillitr S IGI 
atniosplieric icc nuclei 
3 216 

re).unic terhnoloK> 2 647 
formation 7 331 
kaoliiiiticcla\s3 tCO-161 
innrpiioIttK) 7 331 
piopertit's? 331 
siicdcs 3 165 
sliurtine 7 330 
Kaoliiiitic (lavs .3 160 161 
Kaolini/.tiioii 7 406d 
K.inii tee k'-iiiesoli 
K:i|M4a Plaiiina 5 118 
K.'ipl.iii liv(li.tiilic till bine 
10 591 

K.iplan^Ly, 1 7 411 
K.i|xik 7 331; 12 79 
Kapok twi’ 7 331 3‘(2 
Kappa paitidcs 3 65*1 661, 4 66 
Kaia 30.15 114.9 271 
> K.iia|;inski Island 1 581 
i Kaiakiniini Pass 1 57. 

Kaial 6 103 

tee (i/to Carat 
Kuia(hano8 215 
Karau’anks 5 117 
Kaiava6 297 
R.irdinri. \ 10 32 
Kailshad twin law 5 207 
K.iiin.in. '1 hemloi von 6 52. 
.502, 7 332. 413. 12 575; 

14 160. 309. 37611 
K.1rm.’in voriox sirwt 7 332*: 

14 .376a 

Karm.m vortices 2 338 
Knrnian ila^t 14 82 
Karpins, R 12 54 
Karrr.o deposits J 106 
Kartoo .System 10 25 
Karp. A. 14 70 
Karp rircint 2 4 
Karpiiiskv. A. P. 10 23 
Karrer, P. 14 344 
Karst topography 7 352 334 
cave 2 572 
cycle concept 7 333 
Florida 9 151 


Kaisl b)pogiaphv--ront. 
karst coasts 3 243 
Iapi4s 7 353 
rt4atcd (catiires 7 333 
sinkhole l>|H*s 7 332-333 
soil 7 553 

vdution-maikcd plains 
10 258 259 
Vitginia 9 148 
Yiicatan9151 1.52 
Kaiuiiiiidae 3 277 
K iriseiidiO Gebiige 5 117 
Knryolvinpli 2 607 
I KarvotyiR’3 113 
Kasai Rivri 1 109 
Kata theiiiiomcter: aii-veltKily 
measuieineni I 221 
sensible l(‘ni|)riatiiie iiieas- 
iiremciit 12 181 
Kaiabath wind 8 332 
Antauiira 1 440 
j .\ictic region 1 524 
! KattliaKks, A 4 487 
jkatet.ll IS 515 
Katci\ ixnulnlum 9 618 
Kalhlaniidael ,571:0 175 
Kalla 5 120 
I Kaitrg.il 5 111 
j Katydid 7 333*. 9 416 
' Kai/.B 8 197 
! kaiiai, island of 9 481 
’ K.uitfnianii-\Vhilc stlieiiic 12 15 
Kaula. island of 0 481 
kaula. W. M 6 120 
j Kami hutanol valve 12 495 
j kauri pine It 187 
Kawaguchi S)>aa's 6 164 
I Kav.i, S t 2JI 
I K.i/akl. upland 1 583 
j Kaonian viage 10 23 
' Ka7bek5 119 
J> ed 4 21 1 

keel (ships) 12 288. 290 
Keelfsteinum) 12 363 
Keenan. P. C. 13 41 
Keep.W.J 2 540 
Ktf'iTer, magnet 8 25 
Keeping qUHliiy (food) 8 433 
Kccsom. W. H. 7 1% 

Keewatin section 9 143 

Kefir 8 435 

Kcii, F.2I32 

Kctlor man 5 476 479 

keintder, C. F. 12 103 

Kckule, F. A. 1 547: 9 398; 

11502 

Kckule benrenc structure 11 503 


Kel-F see Polyfluorookfin resin 
kell, R ]). II 97 
KcH blood gioup facton 2 269 
Ketland. P. II 187 
KelU-i.n 12 540(1 
Keller Dorian color film process 
1016? 

Kellner eyepiece 5 173 
Kelly, G. 10 36 
Kelly. William 1394 
Kelp 10 89 
Keltliane 8 516 
Kelvin. William 'I'hoiusun, 
first baton (land) 1 367, 875. 

; 384. 13 581-.5B4 

Kelvin body 13 417-418 
j Kelvin bridge 7 334-335 
I Kelvin’s tirculatioii tlieorcm 
7 335 

Kelvin equation 7 1S1 
Kehiii gn.itd ring cajmeitor 
2 445 

Kelvin's minimum cneigy 
(lieorem 7 335 
Kelvin relations (thermo- 
dyiinmiri) 13 5KS 
Kelvin icmpciature scale 

13 486-48? 

Kcmi)oki. Keml 5 121 
kenaf 5 183 
Kenai Pcniiuiiila 9 159 
Ken.tl Range 9 159 
Keiidall, E. C 6 482; 13 626 
Kennedy. Alexander B. W. 

14 29.3 

Kennedy, J W. 10 422; H 66 
Kennedy key 8 5 
Kennedy's ihegicni 14 203-294 
Kennedy Thorndike 
expenmciil 11 434 
Kennel ly, A F 7 254 
kennelly-Heaviside layei 7 254 
Keno70oedum 2 356 
Kentei Range I 577 
Kcntiogen larva II 547 
Kentucky bass 2 106 
Kentucky bhiegrass 2 272; 

5 182 

Kentucky Bhiegrass region 
9 153 

Kentucky coffeetree 7 385 
Kenya highlands 1 107 
Kenya tidt typhus 18 630 
Kenyapithecus 5 476 
Kepler. Johannes 1 596: 2 579 
580; 4 555: 6 263; 8 593; 

9 371; n 427 
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Heplcrian motion 2 581 
KeplerUn orbit S 511 
Keplerian telescope 7 452; 

IS 448-449 

Kepler's laws: celestial 
mechanics 2 579-582 
gravitation 6 26S 
planets 10 12 55 

third law 2 IBti 
Kepler's nova IS 303 
Keratella II 634 
Keratin 3 G56 

protein, fihtous II 40 
wool 5 251 
Keratitis 7 336 

Keratoconjunctivitis (epUtemir) 
3 337*; 7 337 
adcnovii us 1 65 
kerniiiis 7 336 
Keratmti^ 6 238 
Kcratophyre 10 51-52, H6 
Kerch Peninsula 5116 
Kerr 14 542 
Kennark, K. A. 4 259 
Kciina<li'< I'lendi 3 548 
Kern, I) 6 367 
Kernel lilight 2 00 
Kcuiite 2 202. 301, 7 336* 
strut tiiral lormiil.* 7 336 
Kertigen 7 337*: 8 147; 9 304 
Kermiiie7 337*. 10 51 55 
.lircraTi fuel I 179 
etude oil ti.iction 10 66 
dlslillatr furl 4 246 
jet riirl 7 306 

fKlroleuni prtMhuls 10 72 
Kerr, ]. 7 337 
Keir.U' ).13 3f>l 
Keir tell. Ken effetl 7 337-338 
phologiapli\ 10 150 
tiiiK’ itiicrval mr.isiiirinent 
13 6-16 

Krirtotistani 7 337-338 
Ken elfetl 7 337 33H 10 IVt 
cIcttirKipriral shutler 
7 338 

inagnei<K»pli<H 5 233, 8 68 
Ken iiiagnel<M>p(i( letliiittpu- 
8 4H 

Keisnnliie 7 389 
Kerst.n W. 14 580 
Keta salmon 12 H 
Kctul9 414 
Ketchup 5 407-408 
Ketrnc 7 338 
acetone 1 34 
Keto acids 2 33 
alpha Keto epstlon amino- 
taproic acid 7 638 
alpha* Keto tleha-amlnovalerlc 
acid 115 

2-Kcto-3 <lc<>xy-8 pliosphooc- 
tonic acid 2 17 

Kelo-enol lautomeriim IS 402 
Keto form S 87 
Keto grouping IS 402 


2-Keto-4-hfdroxy-5-amino- 
valetic acid 2 35 
ilpha-Keto beta mcthylvalcric 
acid I 317 
KettKicidusis 7 534 
beta-Ketoacyi-CuA 2 31 
alplu-Kcttiadipic acid 1 316: 

7 638 

beia-Ketoadipic acid 2 33, 

14 126 

utplu-Keiobuiyric add 1 317: 
13 61.3 

beta keioestcr 3 575 
alpha Kciogliilatale 1 317: 
alpha Keloglularic acid 1 316. 
530, 2 31. 7 638. 10 372; 

15 .5«1H. J4 17 
Krebs tycle 7 370 
tnctalmlir disorders 8 261 
iiittogeii evrrctioii 9 111 

Ketolievose 2 451. 153, 454 
alpha KeUMsoca|>ioic aiitl 1 318 
KcMtNsoleiiLine 6 KM) 
alpha Ketoisovaleiu atid I 318 
Krtolase 2 16 

beta Kelomtitiocaiboxyhr acids 
2 33 

ketone 7 339 .310 
acetone I 3-1 
uLcioplienoiic I 30 
batteiial .u-iobit oviilalioti 
2 30 

hen/o|)hciioiie 2 Ki5 
Ciigiuid ieactiuii6 270 
ketene 7 33H 
methyl 6 323 

inetli)! elliyl ketone 8 315 
iioiiiem l.iluic9 3% 
t)\iiiu' 9 ‘168 
quinone 11 105 
Ucloniial^ky le.iciion 
11 -102 

kclonetaia 0 531 
kelo|M‘ntoy' 2 45] 
2-Kctop>nt)bdiiie 11 1.31 
Ketost 2 151 

Keto.sis 7 340*. 534; 8 265 
17-Kctoyteioitl 1.3 526 

clinical iMlIudogv S 192 
202 

beta Kelolliiolasc 7 532 
Kennalitic 6 106 
KeloMino 9 -168 
kefteniig. C F 4 274.7 190 
Kettle (geoloRS'l 7 32*1 
Kettle liiterlohaie 5ft>raine 
6 197 

Kettledrum 8 665-666 
K(‘Upt'i 14 81 

Kewesmaw Venuisula 9 142 
Keweeiiawaii sandstones 10 567 
Kt*y. mac bine 8 5 
Key punch 4 15 
Keylmard balance 2 72 
Keyboaicl instruments 8 666- 
667 

Keyed clamp 8 155 
Keyhole limpet 1 591 


Keyhole saw 14 542 
Keyline layout 10 601 
Keyways 8 5 
Khamsin 12 348 
Kfiutasch, M. S. I 65 
Kicking Horse Pass 9 157 
Kid 6 227-229 

Kidd blfHxl group Cactois 2 269 
Kidder, G. 1 6*J6 
Kidney 7 340-342*; 9 40; 14 221- 
231 

amniolcs 14 228-229 
anamntotes 14 226-228 
coinpaiaLive anatomy 
14 226-229 

embryology 7 341-342*: 

14 221-225 

endoc tine gland 4 5^ 
Kidney bean 12 14.5 
Kidney disorders 7 3-12-344 
cysts 7 344 
iiephnti.s9 40 
tuinois 7 344 

Kuhit'y inleriinii 13 .36-38 
Kidney oie 6 .305 
Kidney icgitm 1 70 
Kidney woiiii 4 202 
Kidskin 7 -l'<6 
Kiel. GiiHt>r.5 114 
Kiel - bleacliing 2 258 
dseiiig I 3KI/) 

Kilauea volt.ino 0 182. 14 3-19 

353 

killmuriu*. F 6 315 
Kihaiii.H 8 579 
Killdm 7 345 * 

Killed steel l3of<t'l 
Killei whale 4 262 
Kdlifisli 3 640. 7 3'l-) 
killing tiosi 5 540 
KjIij 7 315 317 
kiln hiiniiiiie 7 2-16 
kiliM.ilone 2 liO 
Ktlogiam 7 3-17 
Kiloloii )ield (aioinir honib) 

I 64M 

ktlow.iil Wall 
Kilouatt hoiii 4 425 
Kmib.ill.O.9 534 
Kimball F.p[ily instrutnciil 

II 214 

KimlH’iliie 4 1*8: 6 !M), 10 12 
111 eclogite 4 38.3 
Kitnmeridgian stage 7 325 
Kinase- 5 24 

bacteiial eii/yine2 15 
nuriric arid 9 21 3 
Kincliitijunga I 577 
Kinderbookian stage 2471 
Kinc-niatic lead I 537 
Kinematic viscosity 14 833 
Kinematics? 347 
gas 6 .58 
machiners 8 195 
Kinepanoiama 3 129 
Kinesaipc 7 347-349*: 14 243 
color 7 349 

color television S 297-298 


Kinescope—cont. 

recording (tdevision) 

IS 458 

television receiver is 472 
Kiiicrsthesis 7 349; 12 501 
Kinesthetic sensation 7 $40 
850 

discriminations 7 350 
mechaiioreccptors 8 197 
peireptiori 10 4 
icccptors 7 350 
stercmgiiosis 13 127 
tickle 13 631 

Kinetic energy 4 599 GOU 
harmonic motion 6 Sli 
l.agrangc's c-cjualions 7 
386 

nuclear reactions 9 199 
Kinetic metamorphi.sni 8 2'Him 
K itieiic moMietuum 7 386 
Kinetic reaction (mechanics) 4 3 
Kinetic letiipi-ialiiic: nut.lcar 
fusion 5 593 

Kinc'lit theory of iti.iiiLT 7 150 
.15.5 

cicrtiical conductivity «l 
metals 7 353 354 
etpiipallitioii iheoit-m 
7 353 

gas ((iiisi.iui 6 1*1 

g.iM - 6 to 43 

kU-.iI gas piessiui^ 352 

mean ftec' |>.ilii 7 351 3'*5 
quaiiiuiii piobleins 7 y>l 
352 

qiianliim liirois, iioniiU 
UMslic 11 lti7 
speiilic heat 7 .353 
as stoied eneigv 13 505 
vtscosil) 7 35! 3.55 
KineLits (cliemu.il) 7 
10 203 

activ.iiion ciicigv 7 356 .*57 
anuoxidaiiis 1 47') 180 
ca tabus 2. 5-19 
Cham reaction, cheinical 
36 

combustion 3 306 307 
fre-e ladicals 5 496 498 
halMife6 3l8 319 
isotopic exchange reaitlnn 
11 .101 

oiganic reaction 
mcchaiusin 9 399 
Kinetics (ilassical mechanics) 

7 359 360 
gas 6 58 

Newton's laws of motion 
7 3.59-360: 9 91* 
one dimensional particle 
motion 7 360 

three dimensional particle 
motion 7 360 
two-dimensional particle 
motion 7 360 
Kinetin 10 330 

endocrine mechanisms 
4 592 



Kryplm >11 


jutuipl*"* *• 

Mlig. 

King ® ^ 

King aab I 557: 8 550. SSI; 

451. 10 415: H 5625 

K.ngHlindSOO 

king 'al'***^** 

snaKc 7 560-561 
Ktngb'tO 5 362; 7 361 
krtigOom Animalia 1 420: 

IS 404 

kingfi^ltcr 5 475: 7 561 
Kinglet 7 361 
kingpin I 684 
kmgsburv,J.7 555 
KmgOakc. R- 9 552 
kmtn plant hormones 10 340 
kii)uili\niha 1 413, 573; 7 562*; 
4 2*1 

htwMfrnon H 167 

hinoftnnotutdoratu H 22 

k'lMA'trnjon iubruhjum 5 23 
km/igJU‘s lock'k 8 20ft 
kipping. I- S 12 321 
knin Willhun 7 I22n 
kiiihhorr. G. R. 1 270. 6 255, 
521-522“: II 647. 12 513,586. 
587 

KiKhhofl's r(|ii.ition of heat 
MP.iiitv 5 52. 13 ,560 
kiulihofrs law of ladialion 
h 12 5*12 

kudihotrs laws of elcctiic rir- 
(uits 4 222. 7 303 364“ 
kitdiliofl’s thcHiry of diffrac- 
(Kin 4 139 
k'lx/oif'nWhj 1 23.5 
tjrkjU>\.(;. G 100 
Kiikbsidac 9 510 
kirkciidall oflectd 148 

kiiAuirilriu 8 680 

Kiilpatiick. f. 5 358; 14 581 
kirk wood. I.G.7.541; 12 4B6 
kiikwood's ga|)s 1 .596 
kirn h 4 255 
kiittiar Range I 577 
kissing bug 7 364 
Kisiiakowsky, G. ». I N7; 2 41ft 
kistiia River 1 580 
Kistnri.A. 8 340 
Kite? 564-365*; II 13.5 
iMW 7 364 
1 kix7 364 

lift to-drag ratio 7 564 
stability 7 364 
^'tiel. C 5 235-234 
Wtuwakc 6 296 
Kivu. r.akc 1 107 
Kiwi I 495: 4 198: 7 365* 
KjvWabl. J, 2 199 
Kicldahl method 9 398 
Kjeiulf-Roscnbufcch rule S 297 
>^kdothrips 19 629 
Klamath MounUin5 9162 
Klaproth. M. H. 2 654: U 210a 


Rlebs. C. U 305 
Khbsietta 5 1'2. 98 
KUhsieUa pneumoniae 1 466- 
467:567:7 365%6I9: 10 427. 
428; IS 179, 528 
fluorescent antibody 
method 8 38S 
Kieeman, R. 1 268 
Klein. F. 8 180 
Klein. G. S. 10 36 
Klein. 0. 14 2U0 
Klein-Gordon equation U 180 
Klein-Nishina global auss sec- 
tion S 357 

Kletn-Nishina scattering 
forinula 3 S56-957 
Kleitmaii.N. 12 377 
Kite. K. 10 617 
Kline test 13 375 
Klinefelter's syndrome 12 230 
Klinkcnbcrg, L. J. 10 74 
Kliitotaxis 13 403 
Klipfic .5 194 
Klisehogiaph 10 613 
Kloeckfra 3 579 
KkM'dciiellidac 9 510 
Kluyver, A.J.2 67 
A luyvera 1 1 64 
Klyslion 7 365-368 

ainplifiei 7 307 . 9 584 
bunching actitm 7 365-SG6 
ciicuit 7 366 
oscillator 7 367 
ladar ii.'insiniltci 11 211 
leflex klystron oscillator 
7 367 

transfer adinittanec 7 366 
Knapp, R. 1 . 14 409 
Knrtntdokoplft mutnm 12 30 
Knilc b.ilance 14 461 152 
Kiiile liariow 1 127 
Knife switch 13 342 
Knippitig, IV n 592, 14 5G7 
KmM4v. M 7 559 
Knobbed |)cai conch 14 487 
Knobbed whelk 14 487 
Knock 7 199 

combustion see Combus- 
tion knock 

Knoevcnagcl reaction 3 374 
aldehyde 1 22ft 
ethyl accioaceiate 5 88 
Knoop hardness test 8 275 
Knemp indentation tc'H I 10 
Knon. 1.. 5 87 
Knorr quinoline synthesis 
II 192 

Knorr synthesis 5 89, 11 131 
Knot (Sfreed) 9 12; 12 256 
Knowllon hophornbeam 7 26ft 
Knox dolomite group 13 1<H> 
Knudicn, M. 12 10.3 
Knudsen. V. O. 9 129 
Knudsen gage 14 240 
Knudsen number 7 368: 13 293 
Knurled nut 9 231 
Koala 7 368-369 


Koch. Robert 1 475. 482: 2 68 
Koch, Rudolf 14 171 
Koch-Weeks baciUus 10 238 
Kochab 14235 
Kocliia 3 191 
KOCN 6 421 
Koay. F. 12 110 
Kodachrome film 10 167 
Kodachrome process 10 158 
Kodacolor 10 167, 168 
Kodak Dye 1 ransfer 10 168 
Kudel 5 244 

Kodiak Island 1 523. 9 158. 159 
Koehler, 0. 15 403 
Koeteria 3 190 
Koenig, G. 11. R von 7 304 
Koeppen, W. 3 182 
Koeppen cliinatir classification 
3182 

Kolfka, K. 10 33 
Kohlenkalk (Carboniferous) 

2 469 

Kohler, Wolfgang 7 443; 10 S3 
Kohlei's illumination 8 394 
Kohlrabi 7 369, 14 .10.5 
Kohliuiisch, F. 4 184 
Kojic acid 7 369*. 11 108 
Kuk, fi 10 180 
KoU (C^la) Peninsula 5 116 
Kolaiiiu 3 273 
Kolbe electrolysis 2 47b 
Kolbe hydrourlKin synthesis 
7 369 

alkane 1 24*1 
Kolguev 5 117 
Kolkwit/. R a 5.S4 
Kollcr.C .3 249 
Kolm 9 308 
Kolmcr test 13 375 
Kolmnginoff, A. N. 14 162 
Kolmogotoff 5|)cctruin 8 63 
koloH, W. 3 265 
Coniarov, V. .M. 12 .540 
komodo dragon 13 22 
Kompasvia 1 .587 
Kompfner. R. 4 519 
Koni^bctg brid)p! problem 
6 253 

KonintUtf voluttu cone 14 82 
Konjak niar.nan 8 92 
Konorsky. J. II 399 
K'JokoUgit Mountains 1 .523 
Koonunga 8 76: IS 367 
Koanunga curwr 1 .S96 
Koomingidac 1 396 
Ko^al, Z. 2 180 
Kopet Dagh I 577 
KupUk’s S|K>ts8 168 
Koppen, W. 1 93 
Korat plateau 1 580 
Kurnberg. A. 2 62; 4 66a; 9 213 
Kortiberg, H. L. 4 6(Klh 
Korner’s method 7 277 
Korc^l 3 75 
Kortiioz/le7 116: 1112 
Kossinna, E.4 325 
Kotoiie 10 425 


Kottlcr, F. 14 202 
Kotzebue Sound 9 158 
Kovar 1 259 

thermal-expansion alloy 
7267 

Kraepelin, E. 12 66 
Kraft process: cellulose 2 025 
wcxid pulp 9 539 
Krafft temperature 12 394 
Krait 13 27 

Krakatoa volcano 14 355 
Kriimci drive (induction motor) 
1287 

Kraincrlte 12 464 
Kiaimis, II. A. 12 54 
Kraimrs-Kronig relationship 

4 107: 12 54 
KiamerN rule 9 227 
Krassowski, F. N. 6 120 
Kras.iowaki ellipsoid 6 120 
Kraurosis II 481 

krauv. C, A. 6 177 
Ki ausc's end bulb S 633; 

12 IRQ; 13 490 
Kiebs, H A. 2 .SI. 4 6006: 

5 142: 7 370 

Kielvi qele 1 530; 2 460; 4 601; 
7 369-371*: 10 132. 350 
bacterial metabolism 2 31 
Hpid mctaboiixiii 7 533 
plant Tcspiiation 10 370- 
371 

icspiiacion 11 506 
Kremastic watci 6 276 
Kretschmer, E. 10 31; 1266 
Krilium 1 52 
Krill 5 108 

, Krim ((Crimea) Peninsula 5 116 
Krimpen, Jan van 14 171 
Krishnau, K. S. 11 332 
Krogh. A. 13 .505 
KiuU, W. A. 13 cm 
Krnll-Bcttcrton proa's!) 7 433 
Kroll process II 124 

titanium 11 119: 13 6.54 
dreonium II 119; 14 616 
Kroncckcr. C. 5 46 
Kroneckei della 2 404 
Kronetker symbol J 1 166 
Kionig. K. dc I . 12 54 
Kronig Pemicy model 7 371 
Kropp, E. 3 644 
Ji:rdverta2 4IH 
Kruger 60 2 187 
A'rugiodendron ferreum 7 269 
Kruinliein, W. G. 12 241 
Krupp mill 3 5.59 
Krupp wheel excavator 9 SOS 
Krynine, P. I). 12 24; IS 209 
Krypton 4 .545; 7 90, 371-378 
analytical methods 7 373 
discovery 7 872 
electron configuration 
4 504 

iemi/aUon potential 4 504 
isotopes 8 165 
oecunence 7 372 



212 Ki^on eompoundt 


Krypton—ront. 

production 1 657; 7 372- 
37S 

propcrtlet 7 372 
radioactive iso(oiK:« 7 372 
uses 7 371-372 
Krypton conijNjunds 7 373 
Kryter, K. D. 9 127 
Ki^n River 5 121 
Kudoa a 68Q 
Kudzu 7 373 
Kuei-chou plateau 1 577 
Kuen-iun Mountains i 577 
Ruencii, P. H.9 412 
Kufncr, A. W. 8 205 
Kufflcr, $. W. 8 197 
Kuhn. A. 13 403 
Kuhn, II. W. 6 26 
KUhn. 0. 12604 
Kuhn. W.0 498; 14 230 


Kuhn-Moos, Catharina 14 615 
Kuiper, G. 1 597; 3 507; 10 420 
Kuiper.G. K. 12 471 
KulIenbcrK, B. 8 146 
Kullerud, G. 9 379 
Kulp,J. L.6I36 
Kummer, E. E. 9 225 
Kumquat 7 374 
Kunclsen, M. 9 266 
Kungangie Cormattons 10 26 
Kungurian stage 10 23 
Kun/itc 1.3 10 
gem 6 99 

Kupferschiefer 9 308 
Kup(fcrcell7 559 
Kuraiowski’.s tlic«)rem 6 234 
Kurc IsUml 9 481 
Kiiric plot 1 1 286 
Kurile Islands 1 523 
Kuiile Trench 3 548 


KurithHaffOlU 
Kurland Peninsula 5 116 
Kuroda. P. K. 18 522 
Kurosawa. E. 6 184 
Kuroshio9 247 
Kuroshio Current 9 264, ^3 
Kurthia 2 330 
Kwthia wpfii 2 330: 8 680 
Kurtosis 12 131 
Kuril, W. 10 605 
Kusch, P. 1 649 
Kuskokwim River 9 158 
KUsUicr, F. 6 123 
kutiiahorite 2 467: 7 374 
Kutorgim 7 49 
Kutorgtna tingulata 9 497 
Kutorginacca 9 497; 11 61 
Kutia, W. M. IS 224 
Kutta addition 1 204-205 
subsonic flight 13 224 


Kutta-JoukowAl 

Kuttung lava, II $97 
Kuttttng red varvold Kdimo,. 
II 597 

KUtting, F. T. 5 215 
Kuwahara, S. 12 102 
Kwajalein atoll 1 646 
Kwanto Plain 1 586 
Kwaihiorkor diKaie 8 79. 257 
Kyanite 4 583; 7 374; II ,oq 
Kymography 11 304 
Kynutenic acid II 192. 193 
Kynurenin 8 171 
Kynureninw 1 315 
Kynurrnine 2 35; 14 126 
Kynurenine fnrinamidaK I lls 
Kynurine 11 192 
Kyoga. Lake 1 109 



L 


I bjnd radar II 201 
L .icjd automotive engine I 687 

jabrfhia IS 191 

Ijbial jrland 9 869 
l,ibijl pit 12 180: IS 25 
UMaUp5 24. 529; M 132 

!ahtdoi(Mthw 10 465 

I ahtiouiuTtis 11 484 
l.ihi(NleiiMl consonant 10 121 
I,ibMmi majiis piidemli 11 474 
{jbtuiit minus pudendi 11 474 
I .tbiiullirniales 7 122r 
I iltriKloi 9 141-149 
I tbratlur Cut rent I 626; 9 249 
irchergs 7 7 

.iff NewfoundLnd I 524 
I I'lt.itkir Sea 9 251 
MhM<|iiM(r2 105. Tf 21.5 214: 

7 375 ’ 

in theiuliU' IS 548 
. .ftiiiriiiMt 10 952 
! ihMinthir placode 9 47 
!.imiiiithodu 7 474 
' .'.liMiiitlmduntta 1 554. 415; 
7 W. 12 .963 
I<hth>mt(*galia 7 9 
Kharhtiomi 11 545 

IS 128 

I 7 575 

Marrncystif II 44 
iofffi II 44 
Id)vrit)iliul4lc8 7 375 
I -ibvnnthiiUdae 11 44 
I il>yiii)tlius liepatis 7 .5.59 
I •< iiiiett 6 476 
■a< tesin 12 258 
):l(u^e 10 284 
^ «rri/er laeca 6 476 
LjccoliOi 7 375 S76*: 10 84. 421 

* an* bug 6 401 
latfrtn 3 412, 414* 

agitti 7 632; 10 127 
fatfTta vivipara 10 127 
laceiiidae IS 24 
^-xrrtiha fSauria) II 484 
I cpidoiauria 7 474 

* a Clidj^lle, T. J 14 66 

11 71 

^arbevij tnutus 2 576 

* whUn River I 671 
^-acombe, H. 5 12S 
l-*e«nia. Gulf of 5 114 
^aCoste-Romberg gravimeter 

** 516 

*^^le sea gravimeter IS 514 
Cour, D. 9 65 
E. 6 235 


l,acqurr 7 376*; 9 498 
japanning 7 302 
surface uxiling IS 311- 
312 

laicquer tree 14 282 
%ee also Varnish tree 
Lacrimal Imne 12 373 
l.acrimal gland 7 976 
eye 5 162 171 
Lacrimator 9 45 

rliemical wjif.iic S 45 
alpha chloioaccloplicnonr 
1 .96 

laicros-sc missile 1 541 
Lactam and laclim 7 376-377 
l.*ir(ain definition IS 401 
tauumiciisiii 1.9 401 
Ijictarrivioiin I 476 
Urtase 2 461, 5 203; 7 377* 
Uctaie2 213: 7 377* 
laictalioti 7 377-378*: 9 4.55: 

IS 599 
breast 2 325 

control of scctetioii 7 378 
milk production 7 377-.97H 
Lacteal 4 161; 5 205 
Lactic and7.97H380 

antimicrobial agent 1 475 
hypicMluct of 2. butane- 
iliol ptoduction 2 377 
in caibotiydiale inclalN)- 
lism 2 460 

chemical ptcMluction 7 379- 
380 

fetiiicntalum 2 41-42; 3 12; 
7 37H-3HO 

in f(M>d preparation 4 415; 
5 376 

(cK)d preMTvation 5 426 
glade's 7 380 

ill reactions with diphm- 
pliopyridine nucleotide 
(I)PN) 4 207. 9*»2 
I.actic acid N phciiyicarbamate 

10 380 

l.actide and hictone 7 380 
Lactim 7 376-377 
definitioti IS 401 
uutoraerism with iacUm 
IS 401 

Lactobadiiaccac 5 96; 7 380- 
382*: 10 425 

bacteria, taxonomy of 2 II 
lactobaciUeac 7 882 
milk 8 431 

Streptococceae 7 881-382 
Strepfocorcuf IS 177 


Laciobacilleac- Cntenabm - 
Irriutn 7 .982 
Cillohactfriwn 7 582 
Eiibcirfeitum 7 982 
l.aclobaciilareae 7 381 
Lai'tobaftllu^ 7 982 
rMflohatillus 2 41. 195: 8 81. 

431, 14 508 

I adohanlUis atulophilus 8 434 
lacinsc 7 3K2 

I attobutiUu^ arabinosus 2 195. 

245: 9 92 
bioassay 2 l<t4 
/.arlohmilUii biei'ic 5 423; 

7 381 

lactic .-icid 7 378 
f MtobmtUiif hnlgarim* 8 435. 

437 

lac tic acid 7 878 
I at tobiuillut c'cisei 5 369: 8 481; 

II 561 

bioassay 2 194 
kefit 8 455 
nltofl.ivin 1 1 561 
l,tutoha(iUHi tflrovorum 2 380 
l.arloba(illu% drlhrtiikH 2 195 
lactic acid 7 978 
/.act<>fnirW/M\ frrmenti 2 194 
iMttohiuillus latUs 2 194 
I arlobat ilhi\ Ifuhmannii 2 194 
iMCtohanllui pltititarum 5 423 
lactic acid 7 578 
* acto-enoic Uutomciism IS 402 
Lactogen II 477 
I.actogenic hormone 6 480 
hypophysis 6 597 
maiiiinaiy gland 8 85 
pitiiitaiy gland 10 250 
see alw Probetin 
' iti'sgogin 4 .592 
LiiCtcme 7 8ik) 

tauiomrrism IS 402 
l4iclone dye 4 .905 
Lactose 2 452, 4.58: 7 382* 
sugar IS 239 
swine production IS 34) 
iMCtwa satn>a 12 146a, 1465; 

14 305 

laicuna 12 352. 365 
latcus Somiiiorum 8 59.9 
Lacustrine plains 10 262-263 
lacydonidae 10 461 
Ladinian stage 14 82 
Ladino clover 5 182 
laidoga. Lake 5 115 
Isidore Canyon 9 157 


Udybird beetle 2 130: S 278 
ladybiig 2 130 
I,aem»bnthridae 8 76 
I.aennrc's cirrhosis 7 562 
t.ag (instriimeiu) 7 153; 10 206 
Lag phau 2 23 
! aganum 5 226 
f agena 12 28 

Lag^ma (phonorcception) 10 124 
Lageitidea 5 435 
l.ageiildiales 10 2(8) 
iMgenidtum 10 200 
Lager bc^r 8 80 
1 uggiug (tunnels) 14>143 
iMgodon rham5otde.< 8 573 
1 .sigoinorpha 7 582*: 8 82 
cony S 452 
rabbit II 197 

Lagoinnipha fcMsits 7 382-383 
l.agoon: estuary 5 79 

sediments 5 88; 8 1.92-139* 
Lagoon (cmluyinent) 9 150 
laignon Nebula 9 27 
I l.agopm 6 18; 11 84 
j f lagopus 11 85 

fMgopus leuturus 11 85 
l^giaiigc, C I 1. 8 590 
l.agi.inge. | L. 8 178, 194, 345; 

9 225: 12 611; 14 114 
Lagrange iniiltipuer 2 410 

1.. 1graiige's ccpiaticms 7 383-386 

canonical tramformatlom 
2 437 

conjugate momentum 7 385 
amsc-ivative sysu;ms 7 885- 

386 

deiivation 7 383-384 
derived fnm Hamiltcm'i 
principle 6 331 
c*quivalenic to Hamilton's 
equations 6 330 
generaliTCMl ccKirdinates 
7 383-385 

generalized forces 7 5lBS- 
884 

kinetic momentum 7 586 
Lagrangian function 7 386 
nonconservatiiw systems 
7 585 

relativistic systems 7 386 
laigranf^'s interpoUttem for- 
mula 7 217; 8 181; 9 229 

1.. 1grange's metiuid (partial dif- 
ferentiation) 9 570 

l.agrangian density 7 380 
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iofranglaii functloR 


Lagrangian Cunction 7 S86 
canonicil transfunnations 
2 437 

Hanilltnii'lacolii theory 

6 322 

I^graiige’c equations 

7 383 386 

Lagrangian points 14 114 
Lagriidae 3 276 
iMgttnctdaria 8 01 
Uhara 14 350 
lahona sorghum 5 183 
Lahonioii alfalfa legume 5 183 
Lake 4 200: 7 386-388*; 12 91 i 

amictic 5 523 i 

Asphalt Lake. Trinidad j 

1 590 I 

Australia 1 672 
basin characteristics 7 387 
classification of lakes 5 529 
roiiscrvaiion as{x:cts 7 388 
consumer level 5 531 
dimictic 5 523 

economic aspects 7 388 | 

Fjmi()e5 115-1 16 
Finger Lakes 5 273 
lioloiiiictic 5 523 
major lakes ftable) 7 386 
mcasiiremc'nt 5 531 
meromutir 5 523 
monomictic lake 5 523 
New 7.eal.iiid I 672 
oligninictic 5 523 
photosyiithetic (a|Mriiy 
5 531 

pigment 10 224 
Pitch Lake. Beiimide/ 

I 590 

fNihmictic 5 523 
legUmal f.ictois 7 387 
Tasiiuinia 1 672 
tides in 13 636 
water character 7 387 
ter alM» lakes listed under 
pro{Ki names; Salt water 
lake 

l4tkc Agassi/ 10 263 
l4ikc classilu^ilions 3 523. 529 
Lake c<»p|»er 3 467 
l^ke lhaiiina 9 158 
Lake Lanao 9 483 
Uke MarncaitKi 9 288 
Lake Mead 4 48; 9 160; 14 392. 
399 

lake Michigan 4 2*13 
lake Nicaragua 9 164 
Lake Oket'chobet* 9 151 
lake Posii 4 357 
Ulande cell 14 477-478 
Lama ftnuana 7 564 
la Manche (English Channel) 
5 109 

Umaick. J. B. 2 239; 5 132; 

8 682 

lamarckism 5 132 

lamb. Willis. Jr. i 658; 5 273 


I Lamb currents 9 190a 
I Lamb shift 1 657-658*; 5 273; 

11 150 

Lambda hypeion see Hy|ieron 
LamMa point 6 392-393*; 

12 126 

1 ambert 7 388; 8 594 
Lambert'Bougucr law 1 12: 

12 581 

Lambert conformal conic pro- 
jection 8 97 
navigator's rhatt 9 16 
|Milar navigation 10 442 
lainiM'rt's cosine law: albedo 
1 223 

photometry 10 173 
lainlH'it's law of absoiption 
I 12. 12 581 

Ijimbita mtestmalh 10 474 
Lambskin 7 446 
lainellai ililoiopUst 10 188 
l.aniellar (screamhtie) flow 

13 175 

l.amellihr.iiuhial.i 8 14 
Lamellicorn lM*elle 3 276 
Latiiellicorni.i 3 276 
I iwtelhsobt'Ha 10 431 
lamcllisalK'llidae 2 313, 13 544 
Laiuin:i, apical .5 287 
Lamina, inlerior 5 287 
I aiiiina propnu 4 155, 158 
l.amiti.u‘ liepatis 7 559 
Laniin.li (low 2 308; .5 324, 3.16; 
7.388 

ariotheiniodynamics 1 102- 
104 

fluid flow piofieitics 5 .341 
heat c'onvectioii 3 440-442 
pi|jr How 10 239 
siilisonic flight IS 227 
see nl\o .Slieaiiilinc Ihm 
Laininaian gum 6 2*17 
tamhMthi 6 297 , 8 107. 10 89 
Lainiiuniales 10 % 

Laminated ihain 3 3 
l.aminating (plastics fabtica 
turn) 10 405-406 
Lamiiiatitms. in beach fate 
12 304 

in shales 12 241 

Laminations (clectiic machin- 
erv) 3 479; 4 409 
Lamium ampU'xu.iule 12 1465 
i amna ditiopis 13 21 
I nniNifi N<itti.s 12 243 
Lamp (elcCtiic) 7 388 
arc I .503 504 
annbustiun 10 155 
electroluminescent 4 482 
fluorescent 5 347-349 
giiscotis discharge 14 274 
incandescriit 7 49-54 
infrared 7 104 
invention 4 454 
phntoClush 10 155 
ultraviolet 14 187 
vapor 14 274 


I^imp, miner’s safety 12 3 
Lamp, stioboscopic 13 187 
Lamp black 10 224 
Lamp shell 2 314 
Larapbrush chromosomes S 111- 
113 

Lampert, M. A. 6 304 
/aimpe/ro 3 647 
I.ampiey I 414; 7 .388-389* 
Peiiomy/ontifoi mes 
10 88 

Lampridiformes 7 389*; 

9 442 

f amprotyKlts II 552 
/ /improprftii doluita 7 360 
//im/uoprftiT grtufut 7 3^) 
I.amprophyie 7 389 .390 
Laiupshcll I 414 
i.atn^isiln 5 100 
/ umpu/it uUqnotdrs 8 669 
Lampyi idac 3 277; 5 282 
/ amftvns 3 282 
Lampyioidea 3 277 
Lduai, island o| 9 481 
La Ndulottc jaw 9 22 
LaiKasiei Suund 9 166 
Lanceheld, Rehocca C 7 3!)0 
Lamefield <liCfeienliaiioit 
scheme 7 390 391 
Laiiielet 7 391 
/ iiuirnla 6 586 
[.aiuetdidae 4 39 
Miichester, W. V 1.1 224 
Lanchester-Piandll wing the 
ois' aiiliiil 1 19H 
laind brave 8 332. 14 495 
L.iiid biitlge (fCislDtical geohi- 
gv> 4 86, 7 272. 9 .520, 18 221 
fauna and floia migration 
7 272 

ImIIkI capahilitv classes 
12 448 

land caiivutg (.ip.Kitv i 

,1 1 85 

Laud crab 3 530; 4 33 
Land exploitation 7 ,191 
ImIIuI mines see Mine, land 
Land navigation 9 10 
Land iiansjxiriation see I'yans- 
|M>itatioii I 

1 and use capability ratings 
12 428, 447-449 
1 .and use map 2 536 
Land use planning 7 391-393 
land capability classes 
12 448 

land use* map 2 536 
srr atui (Itmscrvalion of re- 
sources 

I.andaii, L, 4 97. 6 393; 12 54; 
IS 299 

laindau tlieory of diamagnetism 
4 97 

LandC^ g-factur 4 517-518*; 

6 307 

Landform differences 13 500- 
501 


Landforms 5 65-66 

bolson topography 9 Iqq 
coastal 3 2425-244 
depositiunal 6 165 
desert erosion origin 4 74 
77 

effect on air movement 
1 643 

effect on air pollution 
1645 

erosional 6 165 
fluvial ctosion origin 
5 358-361 

gcoraorphologye 164-Ite 
gUdated 6 195-198 
hill and mountain 6 45*> 
455 

katst regions 7 333 
mountain 8 617 
plains 10 256-265 
plateau 10 410 
shaping bv mass movcmeai 
8 166-167 
volcanic 14 350 
.see also Basin. Kscaip 
iiient, I'ault .iiul f.mU 
strui'tuies; told and fold 
.svsteiiis 

1 aiiding .illimeier I 289, 13 'idi; 
Laiidiiig (tafi 7 395 3% 
Landing flaps (aii(t.ifi) 14 517 
I .iiKliiig gear 7 193.395 
bic\ili'7 194 * 

mam geais 7 393 
nose ge.ii 7 391 
olai pneiimatic stmt 7 
oiiiiiggeis 7 191 
shock sii tit 7 394 
skids 7 394 
Uil wheel 7 394 
tricycle 7 19H 

1 .Hiding ship dock 7 195.'1*K‘ 
tank 7 395-396 
Landing shijis and craft 7 193 

396 

laiiidiiig system, aiicmfl 
1 07(x ()7(W1 
l,iindis. F 9 437 
Landmaiks (piloting) 10 ’^^0 
laiiidsbcig, C II 3.32 
Laiidsborg. H. E. .1 182 
Landscape architcciuic 7 39® 

397 

I .indshde 7 3*17-398 
earthquake 4 352 
soil mechanics 12 458 
in suhmaiine canyons 
19 215 

underwater 19 222 
Undslip 7 397 
Landsteiiicr. K. 2 266: 3 2(>l 
Lane, H. C. 3 80 
Lane, J. A. 11 272 
Lang, K. 9 169 
laingbeinite 5 238 
lani^ien, W. B. 12 305 
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C.4 5M 

UnK«brrg » 

Uflg.viii.P.4 96-97;9 548 

sincc|>t*^**^^®y 4 W 331 
jjnRC^in fijuation 2 350 

Unge^"* ^ 

Ijngcvm ilwory of diamagnet- 
ism i i»6*57 

langevin tUcory of paramag- 
itrlism 9 548 

Un«lc\,S. P.190; 2 276; 


I mglois. Jcaii'Charlcs 6 214 
l.milMiiiii. I- 10 385 

law 4 204; 

7 1»I8.3‘W* 

iliiKle. Taruiim 4 204 
tcljlivmk foim 11 430 
t^iidiion of tube diaracter- 
isncs 14 248 


Ungmiiir isotherm 8 546-547 
,i<lM)iphon I 80 
I .*njjuiiii'* 8 593 
I 4 30 


I aiuu.ige I 489 
I .iiif'iiTiiil.u' 8 278 
I tiiutnii s 10 92 
I jiiiiil.ir 12 307 


/.r<i‘<rk H 501 

tollurin 12 307 
rxt uhtlof 12 307 
ludovuiunn^ 12 307 
Ij.i.iIiii 7 399 *. 14 441 , 546 
I .iiiosU'iol 2 54 
I .l■l^ ^I<lUlU.Mn^ 4 ii 5 1 17 

l.iiisfiiii ni(in(»h{K* 3 345 

I iiii.iiiti hug 6 405 
I 4*{ilual 7 3'H> 

I jhif’in (isli 8 679 
l.iiitnn sillies 7 399; 11 1-3 
i jiiOmiikIo coniudion 7 399* 
UHl 


I aii(li.inido dements wr Rate- 
• •■rth elniiciitk 
l<intluiiiim 4 545; 7 400 
tloclioii (uiifigiiiutioii 
4 504 


eNinmivc mctalUngy 8 277 
Kmi/ation {Kitcntial 4 504 
III Rioiia/ite 8 560 
Itinlhrlla ftabelUfonnh 4 58 
Uiitlionotidae 13 24 
l-itit/sth. K. 8 340 
'■tmigo 6 317-318 
lap (gem rutting) 6 102 
•ap'^dd 14 464 
l-ap winding 14 j»05 
l-*pi»Urv we Gem cutting 
7 333 

Upilli 14 349 

:uff 14 153 

•»P''1.i/ij1|6»9*;7 422 
‘■'plaic. p s. 2 582: 3 508: 

** *<.15: 7 402: 8 194, 845, 590. 
*4 450 

laplacc expansion 4 84; 12 610 


ftlS 


Laplace points 6 121 
Laplace-Stleltjes integral 7 403 
l<apiace transform 7 402-404 
Laplace's differential equation 
4 127; 7 400-401* 
analog solution 1 385 
electro1>tic tank 4 487-489 
electron motion in vacuum 
4 511 

in polar coordinates 12 195 
sphetical harmonics 12 609 
LapLire's irrutati(m.il motion ' 
7 401-402 

l,aplaceS l.iw tee Ampere's law 
Laplace's transformation for- 
mula 7 165 
Laphirian 7 403 
La Plata River 12 529 
l4iiK>iU* lulc (lurily) 9 566 
L.i|NHte selection iiile 12 160 
l,upi>ci 12 165 
I.ap{)eC moth 7 464 
Lapping 7 401 

machining o|)Cia(ions 8 6 
polistiing 10 457 
Lapu* late. aimosphcric 1 632 
atmospheiit stabilitv I 149. 
633 

in Ihiindei storms 13 616 
tm^Misphere 14 118 
1 aptev .Sea 9 271 
1 apiis Mountains 5 118 
latmoilh. C 9 373; 12 327 
/ tufiu’us 2 315 
1 aich 7 4(11 

Laich aiabinogalariaii 6 297 
Larch siraho galactan 6 5 
Lard 7 529. 14 19 
I aide r beetle 2 1.41. .3 287 
Laige intestine 4 15.5 162 
ser also Digestive svstciii 
faiige Magellanii Cloud 9 27. 
13 303 

large-inoiilhed hlark bass 2 107 
Large numlieis. laws of 10 630 
Laigc oak-apple gall 6 581 
Laige winged bwtle 8 277 
l,argcr vellnw ant ft 582 
/ «rgi<\ 6 409 

Landae 3 9 6 296. 13 494 
Ijtrix 3 188; 7 404 
Lciriv ileddiia 7 404 
!.arix laricinn 7 404 
iMftx orcide«/fl/i.t 7 494 
Urk 7 404*405 
homed 7 405 
mcadowlaik 7 404 
skylark 7 404- 1U5 
Lark bunting 2 371 
l.arnK>r, J. 7 405 
Larmor precession 7 405*; 

10 568 

larnitr 7 405-406 
i^arrea 3 190 
l4irsen. U. 2 56 
Larsenite 9 317 


l^arsh, A. E. 14 67 
l.anct. L. 3 554 
La Rue. G. R. 4 149: 14 77 
Larut argentatus 6 296 
! erut dtriVflfa 6 296 
/ aruf delawaremix 6 296 
I ants ftipixtan 6 296 
latrvacea 7 406*: II 450; 14 HO 
l.arvaevoridac 4 212 
Laryngitis 7 406-407 
l.arynx 7 406*; 9 27; 12 594; 

13 613 

lairynx disorders 7 406-407 
iMisclimidi's numlirr 7 586 
Lusei 7 406ci lOOd 

comparison with other 
light M>ura‘S 7 406a*40€/> 
clcctiolumincst*cnre 4 4K2 
(oui level 7 4066 
gas discliaige 7 4060 
nonlineai elfccts 7 lOOd 
|M‘ifoiniance 7 40 (m' 
semuomluctoi 7 4065 406c 
stituline 7 406a 
ilmt’-levrl 7 -Mift 
lashley. Kail S 7 443 
l.asKKaiiipidae 7 464 
I atituft’iaia sntuotur 3 287 
Imuus iutnjnlu\ 6 582 
I iis/wyif u'« tnole%ia 7 472 
/.flc/ieymifl sallitans 7 467 
L.itai orcliardgi a.ss 3 183 
1 aiciu hud 2 301 
Latent heat 11 84, II 5(>6 
l^itent image* 7 406d; 10 1()2. 
168 169 

Latent virus infection 14 331 
Latei.il alienation 3 91 
Cileial Ixiiie 12 373 
l„iiei.il rhoid (Nemaloda) 9 32 
Lateial tonjugation 3 401 
InUcmI disk recoiding 4 237- 
238 

l..tteial fold thc-oiy (inusciilat 
systcih) 8 ft 16 
Latetal line* oig.in 12 180 
einbiyology 9 49 
iieivous system 9 49 
1 .iteial nieriiiie 8 597 
l.atoial plate (eiebryology) 
e 174-175 

Ldleiite 3 184. 7 406d-407* 
nickel ores 9 97 
oiigin 7 406d'407 
redbed II 387 
tclict 9 522 
Lateriiir soils 7 407 
Laleiiti/ation 7 40Gd-407 
l.aiex 6 2H6; 12 129 
rubber 11 f^5 
rubber tree II 6^6 
l.atex i^ints 9 494 
Lathe 7 407 409 

automatic screw machine 
7 407-409 
engine lathe 7 407 


Lathe--c(ml. 

machining operations 8 7 
turret lathe 7 407 
Lathridiidac 3 278 
/ atftyrus 4 295 
/ athyt us hirsuius 3 527 
laitiluminae 13 191 
Latimer. R. 5f. 7 422; 14 67 
Latimeria 1 415; 9 446; 12 360 
living fossil 7 564 
fatiweiia thalumnae 3 255 
Lalin .square design 5 144 
Utito 7 16. 409*; 10 86; 14 10. 
347 

l.atitiide. .ksmmomical 7 409 
laitiiiide, celosliai 1 607 
Latitude, galactic 1 607 
Latitude, teirestrial 3 4.56-457 
Latitude eiide (spherical co- 
ordinates) 3 455 
l.ntitiide effect (cosmic lays) 

3 499 

Latovdic voils (distiibuiion) 

12 44? 

1 at.>.tols 12 438 

l.atieille. P. 6 400. 435; 8 082 
Latiine fly 8 680 
latrodnius 1 498 
iiitiodrttus marlnui I 496 
Lattice (mathematics) 7 409-412 
npplieatinns to algebra and 
guometiv 7 410 111 
kinds 7 409 410 
xer also llcKdean algebra 
I attice. crvstul 3 592 

base ceiitei(*tl iiioncKlinic 
3 591 595 

base-centered orthorhom- 
bic 3 594 .595 

iHxly-ceiitctcd cubic 3 594- 
.595. 598 51*9* 

iMicly -centered orthorhom- 
bic 3 594-595 
iMifly-cenleted tetragonal 
3 594-595 

Hravais lattices 3 594-597 
eubir 3 .594 .595 
face-rc-nk-icd ciibir 3 594- 

598 

f.ice centered orthorlmm- 
hie 3 594-595 
hexagonal 8 594-.595 
laltirc vibrations 7 412-415 
numcKlinic 3 .594-.595 
ottliorhombtc 3 .594-59.5^ 
tetragonal 3 r)94-.595 
triclinic S 5*M-.595 
trigonal 3 .594-595 
x-ray powder methods 
14 563 

Lattice constant 7 412 
laittice dcf<*rC9 see Crystal de- 
fects 

lattice-inclusion compounds 
3 157 
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Lattice-ordered groupt 7 411- 
412 

lattice vibraticuu 7 412-415 
KmiU crysuia 7 250 
relation to auperconductiv* 
ity IS SOQ-SOl 
relaxation time of electrons 
It 440 

and resistance 3 581-582 
and resistivity 11 496-497 
theinial conductivity S 389- 
391 I 

Latus rectum 9 542 I 

Laobenfeh, M. W. de 10 519 | 

Laudanum 1 366 ! 

Laue, Max von 14 567-568, 584 
I4IUC camera 14 573 
Laue equations 14 571-572 
],aue method 14 573-575 | 

Laughing gas 9 114 , 

!,aughing gull 6 296 ^ 

Laughton. A. S. 8 137 
Laumonlite 14 611 
launcticr. roclmt see Rocket 
laiinciier 

Launching (ships) 12 289 291 
I,aunclilng pad complex 7 415- 
421*; 12 546ci 
blockhouse 7 417 419 
combined eiecloi and 
lower 7 420 
electric power 7 420 
fueling facilities 7 419 
general support 7 420 
geodetic survey of site 
7 417 

gnmnd suppoti equipineni 
7 419 

laiiiicli stand 7 415 
opeiatioiial systems 7 421 
Dxidi/eis 7 419 
pad for solid-piofienaiit 
rockets 7 421 
pressuti/ed gas supply 
7 420 

service tower 7 415 
space explorations 12 546a 
static test 7 415 
timing and cxmimunication 
7 420 

weighing system 7 415 
Lauraceac 2 438: 3 129 
Lauramidc 1 303 
l,aiiraxia 13 407 
Laurel oak 9 297 
Lourefia 3 167 
Laurentian Upland 9 141 
Lauier's canal Cricinatoda) 

14 78 

l,uirtc add 2 474; 5 185; 10 356, 
470 

Lauritsen. C C. 3 357 
Laurui 3 187 
Lauryl chloride 1 45 
I,autarite 12 40B 
Lautsch skull 3 554 
l^uxaniid»e 4 2)2 


Lava 7 421*; 14 348-350 
amygdules in 1 365 
basaltic 2 105 
block 14 349 
flows 14 349 

gecdogic thermometry 6 127 
ground water in rocks 

6 276 

perlite 10 21 
petrograplilc province 

10 49-52 

petrology 10 83-84 
pillow structure 10 567; 

14 349 
types 14 349 

volcanic glass 14 347-348 
fee atio Magma 
de Ijival, C. 8 120 
Lavaliei iiiicrophunc 8 360 
Lavender 14 132 
laiveiaii, Chailes Louis 8 77 
Laves, F 5 20f) 

LavoiMcr, A. L. 1 39, 2 199: 
3 45; IH 254 

Law of additive pleasures 4 3 
Law of iaunal succession 
13 I6H. 179 

Law of su(M;i|>osirion IS 168, 
170 

Lawn: textile 13 537 
l,awience, E. 7 421 
j Lawrciuite 8 311-312 
! Lawiencimii i 54; 4 545. 7 421- 
422*: 14 67 

laiwsoii cypress 2 578; 3 648 
I aunoniti iuetmis 8 683 
I awsonitc 6 212: 7 301 
Layout drawing 7 422 
dmign 4 611 
iiiastci 4 61 1 
plant 4 611; 10 322 
I ays.in, island of 9 481 
La/iili bunting 2 371 
; La/Uiite5 214; 7 422* 

LC filters 5 268 
LCM 7 395-396 
I.CFL 7 305.:l«H> 

LCII 7 395-396 

L-1) process: steel manufacture 
13 101 

Ll)j„ 7 477-478; 10 437 
U Rtl. J. A. 1 242: IS 125 
Leaching 7 422 424 

batch leaching 7 422-423 
continuous countercurrent 
leaclting 7 423-424 j 
desiluation. laterite 

7 406</ 

hydroinecallurgy 6 559-560 
f>f saline soils 12 429-430 
Lead 4 545; 7 424-427 
huurnoniteorc 2 SIS 
ciystai structure S 599 
electron configuration 
4 504 

extraction and refining 

11 120 


Lead— conf. 

extractive meuliurgy 8 277 
galena ore 6 12 
ionization potential 4 504 
iaompic composition of 
ores 7 430 
metallurgy 7 431-434 
natural occurrence 7 424- 
426 

organometalUc com|>uunds 
9 403 

poisoning 7 424 
principal comi>ounds 7 426 
pyromorphite ore II 128 
thermal conductivity of 

13 2966 2<)7 
uses 7 425-426 

velocity of sound in 12 516: 

14 431 

la‘ad-acid storage battery 7 425; 
13 153-157 

active materials IS 153 
capacity 13 154 
cell construction 13 155 
charging 13 154, 156 
containers IS 156 
oniosion 13 156 
dcnsification of negative 
material IS 157 
discharge IS 154 
disintegration of plate 

15 156 

double-sulfate llieory 
IS 154 

electrolyte IS 153 
equations 13 154 
Kxide Irondfad plate IS 156 
fiee/mg of electrolyte 
13 156 

Could spun plates 13 156 
local action IS 157 
Manchester plate IS 155 
cnrerchatging IS 157 
pasted plates 13 155 
piinciptes of operation 
IS 154 

rated-discharge character- 
istics IS 155 
reaemnts IS 154 
self-dischaigc IS 157 
separator shorts IS 157 
shedding of active materi- 
als IS 156 

undercharging IS 157 
voli-time characteristics 
IS 154 

Ia;ad alloys 7 428-427 
Lead arsenate 7 140 
lead aride 4 84; 5 151 
lead blast furnace II 122 
lead carbonate 2 656 
Lcad-dliamber process (sulfuric 
acid) IS 260. 265 
lead chromate 3 105 
Lead fluoride (band spectrum) 
290 


Lead iutope., gwchen,i,fr, , 
7 427-451 ^ ' 

anomalous leads 7 ^39^5 
in granite 7 450 
in magmatic differenUs 
tion 7 431 

meteorite lead age i jn 
ore lead age 4 351 
variation with time 7 427 
Lead metallurgy 7 431.434 
Uad plating (clectroplatiuEl 
4 531 

Ia;ad sclcnide plioiocimductiv 
cell 7 106*: 10 140 
l^ad styphiiate 10 592 
Lead sulfide photocotuluctiv 
cell 7 106*: 10 140 
larad telluride photocondmttv 
cell 7 106*; 10 140 
lx:ad tetraacetate 1 30 
I,ead-tin alloy 12 471 
Uadbetter, K. R. H 340 
l^'aded tin broii/e 3 471 
Lc:k1w(mk 1 7 269 
la*a£ (botany) 7 134 411*; 

10 368 

dermal tissues 7 130 146 
development 7 43H-110 
faclois lliiit inllueiKe 
Nttiictiire 7 439 
1 eaf .iiiutomv 7 436 141 
la-af h.iM* 7 434-435 ^ 

U-df beetle 3 278 
Leaf bliglit 5 516 ,548: 13 171 
U'iif chafer 3 287 
I enf tut I disease 9 601 
l,eaf hop|)cr 7 441 
Ixaf margin 7 434 
Id'af miner 5 362 
Leaf itiitiei fly 4 212 
Leaf roller 7 472 
Ix'sif rust sre Plant discMie 
Uaf seal 13 112 
la'al scurrh IS 171 
lasaf shafx* 7 435 
Leal .spot IS 171 
alfalfa I 234 
sugar beet 13 241 
l,eaf spring IS 16 
autonmtive 1 685 
Leaf tendril IS 124 
l,eaf tip 7 434 
la^af type 7 435 
l,eaf veiiaticm 7 435 
la^afcutti^g bee 2 127; 6 574 
582 

I,eagtic 8 188 

Lrak.’ige itidurtante 3 522 
Leakey. L. 5 477 
Lean gas 9 5 
Leap year 2 415-416 
Learning 2 149-152 

behavior and heredity 
2 140-152 

problem solving (psycholo 
gy) 10633 

psychology of M 300-304 
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leimins ,, . , 

IHtmn?. verbal •« Verbal 

'carn'nS 

,„„,„g,h«.rl«7 441-4« 

(ognilivc concept 7 448 

4 479 

tacino'y 8 216-222 
pfrwtnaliiy theory 10 32 
leMex. conditioned II 897 
yan^iv learning 12 185 
.liinulii^ response concept 
7 141 442 
verbal learning 14 500-304 
I, AM dtiion, principle o£ 

; 441-444 

I p..a iMiiern 6 426 

I riM 'cpiares. method of 7 444- 
ilj 

Olive (ilting 8 630 
nuiti'vtici 18 71 
iwtliir I 257 

I,, Hilt 411(1 fur processing 
: 115 448 
the 4 290 

.being 4 311: 7 446-447 
Itibruation 7 446 447 
i..i>itin 18 300-301 

I I ithi'i n.ik 4 293 

tiliniKiiW iiirtU' 8 22 
li.u'-wnnl 'vslems, telephone 
11 441 

iMwmng agent (food) 5 377 
l<.:viii llcnriettai 14 278 
i •’ItiU hui 9 504 
I'tnau. r. 2 171 
WtMMjiie. 11 I. 7 167. 172 
iilHsgiie iiitegidl 7 172 173; 
it 172 

'»i«(e\ ifUi ttiuius 6 299 
I'iliaiK pKKess 8 73 
I rHlni. I C 10 605 
' r<aniie|ihttloidea 2 650; 

7 U«’. 10 414 
/•■'.moirt 7 448 
) ruiioiareae 7 448 
I tianorales 1 574; 6 600: 7 446- 

4i'f.494. II no 

taxonomy 7 448-449 
lertMtclioiitc IS 420 
iwhei wires 14 489 
Irihcvalicr. H. A. 9 35 
leiliihal. Alps of 5 117 
i^idta 7 448 
It iidracoae? 448 
Ic ithiii 2 19 

cUssihcation as phos- 
phatide 7 529 
hKNl antioxidant 5 876 
tti plant metaboUsm 10 855 
from soy 12 587 
structure 10 182 
I-ccithmasc 2 19: 7 1226 
’«ky. P. 10 38 
ieclanctie cell see Dry cell 
j. L. 7 I22fl 


Lecthi^ftts gregarius 1 481 
Lectotype 14 172 
l.ederberg, }. 2 67; 8 617; 

12 282 

Uduc, A. IS 568 
Miim 3 189 

Lee. T. D. 8 2486: 9 83, 566. 

12 558 

I.ccch I 428; 6 456-457: 7 449* 
Leek 9 326 
Leg 7 449 

Legal cliemistry 5 438 440 
Ugendre, A. M. 3 130; 7 444; 

12 611 

Legendre equation 4 127. 

12 195, 610 

la:gendrc fKilyiMniiial 2 180. 

4 127 

I.egcndre symbol 9 224 
Ix'geiidrc’s duplication formula 
6 32 

Lcgeiidie’s noimal fuim (cUip* 
tir mregral) 4 5bl 
Ix'gge’s Peak 1 671 
I^tghoin (chicken) 3 58 
l.egioii.iiy .mt 6 5HI 
Ixgume 5 511.7 371. M9* 
allaUa I 232 5 181 
(hivei 3 218. 5 181 
covet iio]M> 8 526-528 
(oujNM 8 529 
kud/ii 7 173 
le^|H*(U'u 5 183: 7 477 
lupine 7 622 
(KM 9 599 
peanut 9 602 

in soil inaiiageineiil 12 128 
sdviMMn 12 538 
tieloil 5 183 
vet<h 14 310 

I^-giiitu' loiage<7 449-i.>0* 
t.rf’untinmytheift\ 10 429 
1 t'giinunosae 8 187. 1!8I, 5 329 
derris 4 b8 
legume 7 419 
licorice 7 495 
rosalcs 11 628 
Irhmaiin, K 6 250 
Lehiiijnti. 1 4 339 
Uhmer. D H. 8 626 
Lehr oven 6 20? 

Ixibnit/, G. W 8 176 
Leibiiit/ian symbol 7 107 
l.fidyosuchw 3 551 
l.eifson, Einai I 39, U 64 
I^ighton, R. U* 7 414 
Lrufhunum 10 92 
tx'iodidac 8 276 
Ixiomyotua 9 319: M 286 
I^Himvo-arcoiwa 9 820 
Uinphyllum buxifoHuin 4 2929 
I.eio^tomus xanthurus 8 578 
i ri^hmania I 700; 14 125 
Lfishwenin bwtlicfMt 14 125 
Letshmania donovani 7 450; 

14 125 


LefsAmdnia Irttfnra 7 450; 

14 JS5 

leishmaniasis 7 450*; 10 428; 
1160 

Leifnen'd floritlana 7 450 
I.eitnetio<eae 7 450 
l^ilneiiulev 4 lOH/i, 7 450*; 

10 S4G 

t^'it/ iniaonianipulatut 
8 353-354 
I ejay, P. 18 515 
I elapiidae 2 396; 13 860 
I l.ein.i{iic. A G. h 3 505 
I Lciiiche, II. 8 576 
Ixmiinn 5 334 
eimiiiiig 7 450 
Leniiuiicac 1 497 
lx;iiiniS(.ile (of Ueiiioulli) 7 150 
Letnnus 7 150 
la;raon 7 450 451 
l.emun glass oil 5 71 
1 emoii oil 5 71 
Ix'inmia (Jiiussit) 7 125 
la'imiiidae 10 5*10 
[a'li.i Rivci 1 577 
I endeiitchll Mniintain 1 671 
I cngtli 7 151 

nughtioiu 1 406 
f(H>( 5 12!l 

inc.isiiieiiictit ol. by «»tc» 
feiometiy 7 191 192 
measures H 188 
mrlei 8 339 
niiiton H .155 
sljiulaid 10 205 
l.cngili lensioii (li.igiam 8 639 
(1 10 

l^'iiglbeiitiig icflcs U 401 
Iftmi II H32, .163 
1 emu Peak I 577 
I cnilu etosvNleiu .5 522-5.12 
l,rnii.ttd Jones jKiteiinal 6 13 
7 1 % 

1 imanl |ones rhiviry I 82 
l.rniio:ueae 5 65 
1 eiis. .aiiatoniv 5 I6K 

antenna see .\ntcnna (acii 
al) 

elwtioii sre F.leclnm lens 
elecliostahi o'c 
Flettiostutic h‘iis 

t-nibryology 5 163 
i*Ve 5 168 
magnetic 8 33 34 
optical ser lasns. optical 
1 eiis, opiual 7 451-454 
alirriations 1 .3-7 
achromaf 7 452 
ifoca! 5 366 

aiianioiphic 8 127-128 

anastigmatic 7 458-454 
apochtoDiatic? 452 
apiMlization 4 187 
bicoitc.ive 7 452 
biermvex 7 452 
Blotar 7 458-454 


I^ens, opdcal--conf. 
cameras 2 428-481 
Celor 7 453-494 
cemented 7 452 
Chevalier 7 454-455 
cliromatic aberration 8 89 - 
91 

coatings 6 183 
collecting 7 452 
com|)oimd lenses 7 451-^2 
concentric 7 452 
contr.isted to electron lens 
4 510 

Cooke triplet 7 458-454 
csHndrVal 12 608 
Dagor 7 455-454 
diopter 4 205 
dtveiging 7 452 
enlarger lenses 7 454 
eyepiece 5 178 
f-niimher7 451 
gt'rmanium 6 17? 
gun sighit 6 298-299 
IlcUai 7 454 
hemisvmmetrlc 7 451 
livpcuhromtiUc 7 452 
llv|Kigon wide angle 

7 452-4.51 

lens coatings € 183 
lens systems 7 4.52-454 
light piojeciors 11 4 
ni.'igmOeis 7 454-455 
iiu'iiiscus 7 452-453 
iiKiiioii (Mctute camitas 
3 121-129 

Miotion putuie projectors 

8 124 127 

negative meniscus 7 452 
optical (enter 7 452 
optical tracking instru- 
ineiiis 9 3C0-BG2 
Penskop 7 452-458 
Pel/val objective 7 458-4.54 
(jhotographic objcctivca 7 
452 454 

platuKYincavc 7 452 
phinocotivex 7 4.52 
(Kisitivc meniscus 7 452 
(Kiwer 4 20.5 

rangefindgis II 838-9W 

icfractioti of light 11 406- 
407 

single lenses? 451 
Soniiiir 7 453-454 
.Stcinlieil tilplc aplaiuit 7 
454 

su(tci cliromatic 7 4.52 ' 

symmetrical 7 451 
telephoto 7 454; 19 447 
telescope systems 7 452-458 
‘I'essar 7 458*454 
thick lenses 7 451*452 
Tupogun 7 458-454 
toroidal 12 608 
veranl 7 454 
room see Zoom lens 



Loll, tdq>hoco 19 447 
Leni coatingi 6 18S 
Lcntibulariftceae 14 192 
Lcndc envircmmenc S 925-927 
Lentlcd 10 11; IS 112 
tendtes H 528 
Leiu'f law 7 455 

eddy current 4 409 
electromagnelic induction 
7 70 

Leo S 412-414; 7 455* 

Leo Minor 9 412, 414* 

Leo Mimiridi 8 907 
Leonaitlian Series 10 24 
Leonids (meteor sliowers) 7 455; 

8 906 507 

Leonor. A. A. 12 540 
Leopanl 7 455 
Leopard frog 4 208: 5 598 
Leopanl-frog kidm^y carcinoma 

14 196 

Leoticliidae 6 401 
I,epadomorplia 7 455-456*; 

15 608 

Lepas 1 562: 2 101 
Lepas aiiatiYcru 9 145; 19 608 
tepas fascicularis 7 455; 19 609 
Lepetilitarea 9 510 
l^thortyx caUforttita 11 195 
Ij^itlMthenia 18 465 
l^pidocurii rhvmrnm 2 643; 

7 535 

Lepidocnrffon 7 457-458 
LepidorarfHm iormr 7 458 
S^pidoceiitnuda 7 456 
I^pidtMytliHa 5 434-495 
l^epidocydinidae 5 4.15 
Lepidodrndialcs 7 456-459*, 

625; 10 946 

l^epidodctidnin 7 456 4.57: 

9 504 

i^pidodrndron atuleAlum 

7 4.58 

Lfpidodrridron vaifutarr 7 457 
i^pidodfrmelln 9 9: 6 77 
t«pidogimsaie radula 8 561 
l^idolite 7 4.59*; 8 277-278. 

946; 10 457 
criiiini ore 2 656 
lithium mineral 7 544 
rubidium ore 11 617 
la^ptdome}anc 2 246 
LepidophMiis 7 457 
l^pidoptcra 7 1225, 194. 198. 

459-479* 

army worm I 545-546 
beliavior 7 473 
butterfly 2 980-981 
cankerworm 2 496-437 
caterpillar 2 551.552 
cla.<»ificaiion 7 469-472 
cutworm S 699-694 
developmental stages 7 461- 
469 

diitribution 7 472-473 
ecology 7 472-479 
evolution 7 4*^9 


Lepidoptera— conf. 
genetics 7 479 
morphology 7 459-461 
moth 8 6005 
physiology 7 479 
l^pidorbitoididae 5 495 
l^pidosaphes 6 476 
Ixpidftfauria 7 47.1-474*; II 484 
Lacertilia 7 474 
.Serfientcs 7 474 
f,rpido%iren 6 497; 7 622 
l^pidoaren paradoxa 4 21 1 
la;pidosircnidac 4 21 1 
Upidosteui II 514; IS 337 
l^pidostrobus 7 457-458 
i^pidolm 7 927 
Irpidozia 6 415 
Lfpidutm 3 569 
Lcpidurwt arrticus 9 170 
i fpinotiu II 71 
Lepisma mrrharina 12 999: 

19 629 

Ia:pisosteidae 12 175 
Lfpiwdfus 0 %s€us 6 99 
i^pi%o%trtu piodurtuf 12 175 
frpisitsteus ffnitula 6 99 
I efforitu IL\ 5 98 
I epomi% gtbhosus IS 291 
I,e|xmtine Alps 5 117 
I.e|K>ridae 7 .182-983 
la'porinae 7 989 
l.e{MMpcHidyli I 994; 7 474* 
Aisio|KHla I 221 
Nectridia 9 28 

I e|><is|K>ndylom .iinphibiain 
9 28 

/ rprafia 7 495 
l.epromin skin test 7 475 
l.i-piosy 5 .15: 7 47.5*: IS 259 
f^ptf\thtria 9 962 
la-ptictidae 7 149-144 
l4>|>tinidai‘ 9 276 
i fptinotai w deretnlinrota 
2 190; 9 287 
la;plite nnks 8 299 
lA'piocephali 4 112 
I,ept0(orii 6 409 
I.fpU)toiif Invitttttus 6 405 
l«p(<Hlaccylidae 5 598; 10 698 
frptodira 14 995 
liCptodiridac S 276 
leptodora k$ndtt 9 151 
trplugnalhia filifarmis IS .188 
/ eptohph 7 927 
lA'ptomedusae 6 .554 
latptomitales 10 200 
Irptomitus 10 200 
larpiomonas 14 125 
/,rptomon«s pytrhtHoris 7 122/ 
l.eptom\xn II 44 
l.epton 7 475 

conseivation IS 964 
elementary particle 4 542a- 
544 

neutrino 9 89 
1 lepton number 12 169 


Leptonenu 0 209 
Leptorkynehoidei thtcattu 
9 495 

i^eptosomatidae S 478 
Leptosphaeria coniothyrium 
11 345 

[^ptosphaeria herpotrichoides 
14 489 

Leptospira 7 475-476*; IS 4; 
14 464 

l^toiptra australis 14 464 
I.eptospira autornnalis 14 464 
leptmpira hatavia 14 464 
I.eptospiTa canirola 14 464 
/ eptospira grippotyphosa 
14 464 

Leptosptra habdomadis 14 464 
I.eptospira ir/ero/iemorr/Mgtae 

1 466 467; 8 383; 13 4; 14 464 
Leptospira mitis 14 464 

1. eptospira pomoria 14 464 
l4>pto!^itMis IS 4: 14 464, 6^ 
antibiotics 1 466-467, 468; 
IS 4 

in swine IS 940 
see atu> I eptospira; Spiro- 
clicte 

l.eptostraca I 560; 7 476* 
Nebaliacca 9 22-29 
Phyllucarida 3 .562; 10 202* 
I.cptustroma 7 476 
/.eptostroma pinastri 7 476 
la:ptosti4»maUteae 5 .562; 

7 4?6*: 12 606 
i eptosynapla 6 491 
leptosynapta minuta 0 467 
Lrfdothrips mdfi IS 628 
l^ptotlmx 3 64 
Leplothrtx discophora S 65 
I eptothrix or hrocea 2 19); S 65 
l^ptothytium 7 476 
I^ptothyrium pomi 7 476 
I«ptotyphlopidae 19 27 
l^ptoypha 6 4(M) 
l.eptychaster I 600 
l.ept» 9 412-413 
i.epyronia qtMdrangularis IS 8 
Lernaea 2 418 
I.emaea cypritiacea 2 4IH 
Ixrnacidae 2 418 
i^rnaeorera 6ranrAia/i> S 567 
I^riiaeopodidae 7 476 
l.ernaLit|iodoida 3 .562; 7 476- 
477* 

/.ernaritAropUf 2 418 
Lernanthropus rhrysophrys 

2 418 

l.eslMM (Mytilene) 5 117 
Leskeineae 6 .599 
Leslie, P. 10 129 
la’spedeza 5 182 
Ixsser Antilles 14 475-476 
larsser housefly 8 680 
Lesser migratory locust 6 261 
lesser omentum 4 154 
LesUdae 0 275 
leston, D. 6 400 


LET sea Lln^ f 
(biology) 


“Wjyifaiofc, 


Lethal daw So 7 477.47,,. 
4S7 


Lethal gene 7 478 
Uthal-meander mutation 
(lime) 6 111 
Lethal muution 6 105 
Lethargic encephalitis see 
Sleeping sickness, African 
Lethoeerus 6 404, 406 
Lethocerus americanus 14 39; 
Letterpress printing 10 598 600 
615. 619 


letting-off process (icxtilo) 

IS 536 

lettuce 2 432; 7 478-479 
diseases of 7 478 
harvesting 7 478 
{mipagation 7 478 
Leucaltidac 7 470 
Uuealtis 7 479 
Leucaltis rlalhtia 2 9% 
Lewandra aspera 2 905 
J^urania unipunriala 7 170 
472 

leiirasctdae 7 479 


I ewaMus 7 479 


Leucctla 2 995; 7 479 
Leucelttda 2 .196. 7 179*. 10 51.1 
LrureriitM tubulosa 2 996 


Lew ilia IS 360 

leucine 1 .118; 2 1^5, 7 16) 


479*. 19 483 
amino acid.H 1 3)H) 910 
in histone 9 217 
plant iitetalK)]i.Mn 10157 
111 prolamines 9 2I7 
Protozoa II 57 
tyioiliririn 14 177 
valine 14 2.59 
L-leucine II 41 
Leutite 5 214; 7 479 4H0* 
leucitc basalt 7 16, 480; 10 5I< 


86 

leunte basanilc 7 16, 4B0t 


10 51 

leucitc phunolite 7 16; 10 86 
leucile rock 7 480 
leucite tephiite 7 16, 480 
lencitite 7 16, 480 
leuco vat estcis 19 5425 
/ewcocytozoon 6 913-31.5 
/eurofyloMion simondi 6 915 
/.curoryfozoon smithii 6 315 
leucodontiiicae 7 275 
Leucolejeunea 6 415 
Leiiccmoid s|N>ngc 2 994 
Lew:onostoc 2 41-42. 193' " 3®^ 


8 431; 14 508 

l^ueonostoc ritrworuw* 2 185- 


8 491 

Leuconostoc dexiranirtu 2 49 

i^uronostoe tnesenleroides 

t 195: 4 92: 5 423: 7 981 
lacucophore 9 99 



UfM >!• 


<»«*• • 
IjgcigtildK 4 M 

ItucMin; ChtT«ophyU S 117 
Ma9tig<^ora 8 169 
froto/oa 11 56 

2 5IM; 7 480j 


JISI6 

Ittrosalfnia botiyoidea Z 995 
Igvcoiohfm tompUatla Z 895 
IMtotolmiida 2 396: 7 480*; 
10 5(9 

l,ri)impi(Uc 6 574 
Itufithfn 7 570 
Ifiinxlioidae 6 37 
Ifututbrtv 2 192 
1 eticotnchacf ac 2 132 
loiikfmia S 197; 6 395. 412; 

7 fW) 485*; 8 618; 9 320; 

14 1.1t> 

7 461 

chrfxiic 7 481 

nirularion disorders 3 I4I> 


144 


KTinuIitcviic 7 481 
hmpluwvtic 7 481 
mniKHMic 7 481 
imeUigriMiiis 7 481 
TAdi.i(ioii injury (biology) 
II 210 


Inikrnioul toaclion (clinical 
)i.irh(.l<iRV) 3 192 202 
Inikmulin 7 4H5*; 13 37 
Inik..<\io 2 263. 7 485; 12 565 
(•'iikfHMic abnormalities 6 395 
IniUicvnms 3 196 197; 7 480 
luikiKlcnna 10 225 
Nuk<i|N>ni.i 3 I<H>: 7 485-486* 
o>iu<(r .01(1 mjiiifcslaiions 
7 486 

flinhigv and palhogenesb 
7 485 485 
>Miko|)tdkia II 481 
Inikoirhra 11 481 
IfUkthiH complex 14 136 
Ipuiicher. A. 1 232 
Ip'aii 7 486-487 
Ipvfl Purveying) 7 487 

diffcimtial leveling IS 325 
dumpy 7 487 
v-lf-lcvcling 7 487 
Kve 7 487 

(ncl (typing dyes 4 3105 
•evel measurement 7 487-494 
(■quid see l.iquid-level 
measurement 

solids see .Soltds-lcvel m<»s- 
uremmit 

(“P'rling effect of solvents 
** 497 

levcnsiein process 3 44 
User 7 494. 527 
*-^Pnier. U. J. 6 265- 9 40; 

*• 420 

l-evM’ivita, T. 2 403; 11 437 
C. A. IS 522 
P. 3 201 


Levltron 19 234-235 
Levo fiMnn (definition) is I26 
Levulinic add I 475 
LcvuImc see Frucimc 
LcvuIom fruit sugar see Fruc- 
tose 

Levy, L. E. 19 605, 612 
Levy, M. 10 605, 612 
Lewin. Kurt 7 443 
Lewis. F. T. 7 555 
l^is, i.i. N. I 41, 60: 3 457: 

5 558; 12 486. 497; 14 257 
Uwis, Sir Thomas 6 592 
Uwis, W. L. 3 44 
lewis add 5 582 
lewis blood factors 2 269 
lewis theory: add and base 
1 41 42, 12 17 
Leiei.fta redimtm 12 146a 
lewtsian .Series 10 567 
I lewisite 3 44; 9 401 
teyden, L. van 10 617 
lexrll's Lumet S 312. 315 
lexington Plain 9 153 
I leyte, island of 9 482 
I.H see I.iiteini/ing hormone 
LeptoptNlidac 6 401 
l^ptoftyphtt minor 6 405 
\i lotan 7 5H5 586 
Liana 1 587; 3 187; 13 124 
Liard Plain 9 158 
Lias (Itnassk) 7 325 
Liatrts punctata 11 62' 

Libby. W. F. II 2!iL 2*« 
Ubeilula 4 271 
Libellulidac 9 275 
l.iltrily barles 5 183 
Libido .5 534 

Uboredtus deturiens 2 578 
Libra 3 412-413. 7 4« * 

I I.ibiarics 7 542/ 
l.ibrifoim wno(l fillers 14 524 
^ Libyan Basin 1 108 
Libyan Deseit 4 327 
Ubylhea 7 471 
Lthytkrana 7 471, 473 
Libytheidae 7 464 
Lice, sucking 1 433 
l.icealcs 8 687 
Lichen 3 82; 7 448. 494 
Licht'ii planus 12 969 
Lichenase 5 203 
Lichenes 2 107; 7 494 495‘ 
Ascoiichcnes I 574; 7 494 
Basidiolichenes 2 107. 

7 494 

classification 7 494 
economic imporlance 7 494 
Lichenes Impcrfectt 7 494, 
495 

reproduction 7 494 
Lichenes Impcrfetti 7 494, 495* 
Lichens 11 67 
Licorice 7 495 
l,idz, T. 12 66 


Ue, S. 9 282 
Lie detector 7 495 
Lie groups; fiber bundle 5 253- 
254; 6 282 

Licberktihn, crypts of 4 150 
Liebfimann, C. 1 457 
Liebig. J. von I 39; 2 199. 299; 
fi 45: 9 $m 

Licsegang, R. E. 7 496 
Liesegang bands 7 495 
Licsegang rings 7 495-496 
l.ievrite 12 951 

Life, t'voluiioti of see F.volution. 

organic; Life, origin of 
Life. extrateiieMrial 12 5385- 
539 

Life geologic rmoid of see 
Fossil; (k'oit^v: Paleobot- 
any, Paleontology 
Life, origin of 7 496-499 
Life form 2 22S 
Life laftS 1H2 
Life /rme 2 204 

^immunity classification 
3 325-327 

zoogeography 14 625 
Lifson, 8. 4 487 
I iff (aenMlynamie) 1 84-87 
ainraft iierfoimamc I 186 
airfoil I 201 
airplane I 211 
aiisliip 1 2I7-2IK 
auiogiro 1 671 
kite 7 364 
lifi-drag ratio 1 201 
propulsion II 17 
siibsoinc flight IS 224. 228 
su|>ersonit flight 13 308 
lift (elevating machine) 4 .557- 
.5.58 

l.ift-slab construction method: 

precast omcrete 10 5^ 
i ifting magnet 4 489 
( Ifting oil 9 284-286 
Ligament 7 499 
Ligand 3 457 461 

chelate stability 3 19-21 
definition 3 17 
ore dctMMits, geochemistry 
of 9 387 

(•olydentate 10 476 
I iglic 7 4<)9 567 

alicrration of 1 7*: 7 .504 
al>sorp(ion see Absorption 
(electromagnetic radia- 
tion) 

appliution 7 508 
atomic physics I 652 
black-body radiation see 
Heat radiation 

I Cerenkov radiatitm 2 653 
cliemical effects 7 499-500 
coherent light 7 184-185 
Compton effect see fk>mp- 
ton effect 

corpuscular mtture of 7 503 


Light— eont. 

detectioa of nuclear explo- 
sions 9 18$-184 
diffraction see Diffraction 
dispersion 1 15 17*: 7 502- 
503 

Doppler effect 4 264-265 
electromagnetic spearum 
4 493*: 7 500 
clcctromagneitc-wave prop- 
agation 7 502 
finite velocity 7 499 
Fireau’s experiment 7 504 
geometrical cqitia 9 363- 
369 

gravitational and nebular 
red shifts 7 504-505 
Huygens' principle 6 521* 

522 

imagc-intensificr tubes 

7 507-508 

intc^rfvrence see Interfer- 
ence of waves 
matter and radiation 7 506 
Nficbelson-Mortey experi- 
nrnnt 7 .504-505 
nature of 7 .500 
o|MCity 9 8.32 
optics 9 362-363 
photuelecti ic effect see 
Photoeinission 
physical optics 9 360 
polari/tHl see Polariied 
light 

principal facts regarding 
visible light 7 499-500 
propagation in crystals see 
Crystal optics 

quantum theories 7 503-504 
reflection see Reflection 
(eiectromagneiic radia- 
tion) 

reflection coefficients 
II 396-397 

refraction see Refraction of 
waves 

refractive index 7 502-.50S 
relativistic effecto 7 504- 

.506 

results of general relativity 
7 506 

scattering see .Scattering 
(electromagnetic radia- 
tion) 

in the sea 105-106 
see<l gcrmiimtioti 12 t46c 
solid-state iiiuq;e 
intenHfiers 7 5(ffi 
transmission coefficients 
11 396-397 

unified field theories ? 506- 
507 

vdocity (precise value) 

1 652 

velocity determinadon 
7 501-502 
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light~cofil. 

velocity in moving media 
7 504 

vision 14 SS4 

wave character of 7 500-503 
wave motion 14 425-429 
ice clso Electromagnetic j 
radiation 

Light amplifier 4 482: 7 507- 
508* 

electrolumineicent 4 482- 
4B3; 7 508 

modified image orthicon 
7 507 

Light barium flint glass 9 351 
l.ighc beacxin 11 4 
piloting 10 230 

Light-beam galvanometer 6 21 
IJ^t communications 9 S50 a 
L ight cone: space-time 12 558 
Light cruiser 12 2fi3 
Light curves (astronomy): of 
asteroids I 597 
of binary stars 2 IB8-189 
of novae 9 172 
of supernovac 18 303 
Light dimmer: •taiurablc reac- 
tor 12 37 

Light distillates: {letroleum 
10 72 

Light filter see Birefringent fil- 
ter: Filter, color: Intcrfereiue 
filter, optital 
Light flint glass 9 351 
I.ight lists (mariners) 7 ,508-509 
Light measurement see Pho- 
tometry 

Lifdit panel 7 508 
IJght projector see Fiojector 
(light) 

Light solvent: coal cheniitals 
3 235 

Light sources see Illiimiiuliun 
Light-year 7 5I3*: 9 567 
Lightcr-than-alr craft I 101-102 
airship I 217-220 
balloon 2 84 
blimp 2 259-261 
dirigible 4 234 
I.ighthouK 7 508-509 
beacon II 4 
piloting 10 230 
Lighthouse tube 7 509 
Lighting see llliiminatitHi 
Lightning 7 509-510 

oeronauiivat tneieoiology 
197 

clmid physics 8 216 
free -electron 
concentrations 11 212c 
radar observations II 212- 
2I2« 

sfeHcs 12 237-238 
shock wave 12 294-2% 
strikes 1 97 


lightning— coni. 

see abo Lightning and 
surge protection 
Lightning and surge protection 

7 510-512 

buildings 7 510 I 

electric power substation | 
7 511, 512-513 
grounded metal cage 
7 510 

immediate reclusure 7 512 
lightning rod or mast 
7 510. 513 

lightning arrester 7 511- 
513 

lightning lods 7 511 
overhead ground wires 
7 511 

rod gaps 7 512 
substations 4 442-443 
transmission lines 7 510: 
14 54 

l.igliliiiiig arieslcr 7 511-513 
applicitiem i hai acteristics 
7 513 

distribiilion 7 513 
expulsion 7 512 
impulse genciator tester 
7 47 

iiitcrtiiediatc 7 513 
substation 4 443; 7 513 
valve 7 512 
IJghtning bug 2 131 
Lightning fighter 1 531 
Lightning mast srr Lightning 
nal 

Liglitiimg loci 7 510. 512 

iom*-of-pnite<'Ucm pi iiu i- 
plc 7 510 
substation 4 443 
Lightship 10 230 
Lightweight (.shi|>s) 12 268 
I.ightweighc aggicgate 3 163 
f.igici 3 563 
Lignin 2 617 

cell walls III plants 
2 617 

humus 6 518 
ion exchange 7 241 
wood chemicals 14 527 
Lignite 3 228. 230; 7 305. 513*: 

8 452 

l.ignoceric acid 2 474 
Lignumvitac 6 174; 7 514 
Ligulatc flower 5 327 
Ligtile 7 434; 12 157 
UgiiUflorae 2 432 
I igiirian Apennines $ 118 
Ligurian Sea 5 1 14, 8 207 
l.ikelihood cnteriuii: statistics 
IS 72 

l.ilac IS 113 

l.iliaceac 3 273; 7 514; 10 345 
Liliales I 5HH; 6 39: 7 514*: 

19 346 

I colchictne S 275 

I saffrem 12 4 


LilienthaL 0. 9 409 
/.ilium 3 107: S S8 
UUic, R. S. 2 203 
LilHputU S 123 
Lillfeborgia pallida 1 340 
Lily S 107; 9 408 
Lily thrips 13 628 
Liman 2 253 
Litnax 11 93 
Umax flavw 12 383 
Umax maximus 12 383 
Limb-kinctic apraxia 1 494 
Limbo (moitar) 12 265 
Limbuiger cheese 3 15 
l.imbtirgitc 7 514 
Lime (botanical) 7 514 
Lime (industrial) J 9; 2 398 

399: 7 514-515* 
abrasive 1 10 

ill glass manufacture 6 206 
mortar 8 599 
plaster 10 397 
as a raw raalenal IS 153 
water softening 14 402 
Ltme-scKia pioccss: water sof- 
tening 14 402-403 
Lime soda siniciing picH-css 

I 291 

Lime lici' 2 108 
f imenitis 7 471 
/.imentfNi archippus 7 471 
LimrMniie 7 515 516*; 8 277; 

II 590-591 
allotlulMiiioiis 7 516 
atoll 1 647 
aiitcKlithofsous 7 516 
biuhermal 7 516 
bicMticiiiial 7 516 
culcaiciiile 2 395 
calcium mineral 2 3% 
tarlNMi 2 462 
carbonate 2 468 
chalk variety S 7 
chemical compusitiem 7 515 
ehc*rt in S 56 
classification 7 516 
compressive strength 4 613 
ciiiHbed stone IS 152 
dimension stone IS 151 
dolomite lock 4 261 
ground water 6 276 

iron ore rcHluction 7 282 
kaist to|M)graphy 7 332 
lime (industrial) 7 514-515 
lime manufacture IS 153 
mineralogy 7 515 
oinamental stone IS 152 
pebble conglomerates S 399 
iwlagic 7 516 

pneumatolytic minerals in 
10 425 

pcniland cement IS 153 
s.ind 12 21 

steel manufacture IS 93- 
102 

scylolitet fn IS 208 


Liineitoiie->e9n|. 

Mibaerial niutlon 7 Sjj 
textures 7 515 
underground aoluUofi 
7 332 

weathering of U 460 
Umit acceleration 12 292a 
Limit of idmtification ]| 157 
Limiter circuit 7 516-518 
clamping element 7 515 
517 

clipping circuit 3 202-203 
coincidence amfiliher 
3 269-270 

multielement tube 7 517 
semiconductor diode 7 |ii* 
tramistor 7 517 
vacuum diode 7 516-517 
Limiting dilution (qualitaliv 
analysis) 11 136 
Limiting parallels- oa-uUauui 
9 244 

Limiting proportions (quaitu 
tive analysis) 11 137 
Limits, method of II 77 
I imiks of complex sequences 
3 338 

Limits of functions 7 90 
Limits of hearing 6 350 
l.imnadia 3 362 
/ hnnadia Irnticulatu 3 
limnaea 8 171 
Limttara perrgra 9 .“ftl 
1 imnanthaccae 12 26 
/jmriaht niloltia 6 437 
I.imnrphilus 14 87 
Limnetic zone 3 327 , 7 519 
3 362 

Lininichidae 3 278 
Liiiinology 7 518-519 

frc*sh-watcr ecosvstrin 
5 521-534 

Limnoinedusae 14 9-10 
IJmnopitbarus 10 590 
Limnorta 1 341: 5 291: 7 283 
l.hnnoria Ugnnrum 12 533 
Limoncnc 6 534; IS 497 
d-Limoncnc 3 147 
Limunite 7 519 
goethitc 6 229 
iron ore 7 258 
Limosina sacra 10 129 
/ imothfips eerealtum 13 628 
Limpet 1 591; 7 519-520* 
Liinpkin 6 %6 
Limpo}»o River 1 109 
l.imulacea 14 5625. 564 
Limulida 14 562b 
Umulina 8 244 
I.imuhx]idae 3 276 
UmalM 1 557; S 555: 5 35’' ' 
564; » 14; !• 180, 415; H *' 
fjmulus pohfphetntt^ 5 551, 
14 5625, 565 
Lin. C. S. 4 145 
Llnalool 5 71; IS *96. 498 



limaenx 6 106 

l^hta I 59»; M 448 
luid,E. F.980 

Lind. J- 2 495 

linilarin soybean* 5 183 
Iindr, Cart von 1 638: 7 539 
limit* lu|ucfartion prooriu 

1 hiH. 7 '»30* 

I,n(lortiann.F.SI30:9 227 

LiwiPMwnn, R. 2 216 

lindciiwiin efficiency; ecology 
41‘»3 

limirtiMii electrometer 14 371 
lifKUmann glass 2 174 
Ltmi'ru benzoin 8 243 
I mdsM-n. W. 9 378. 581 
I imlKivii. vrtliimc law of 8 504 
/India K 575; II 635 
Iimidiy, ]>. B. 4 584; 8 605 
unc 7 520 

rfiuhlic gcoincCiv 1 388 
2 641 

cuiIkUmii g<M>mi'try 6 155 
;im'(jMitig mat hint S 545 
liiii'Minic 5 -MH) 

{.»( iiii'i.iviiig 10 GIO 
I im* loOtoplioiic 14 18 
lim* inu'giul 2 414; 7 169'171. 
Min 

I i'i( imtiophonc K 5t»4 
hm- nf .ip^tuics 1 405, 9 571 
I iiu (»l immIon 9 572 
1 iiK* if‘\risai 12 501 
>in> I 5H7 

loif slMliihg 12 240 
I no 7 520 521 

aloinic Ntuulini* .iiitl 
lu I 658 

<‘l(‘(lt(H)ptics 4 525 
>1110 >tiiu(iiic* 5 275 
>i\|H)(inf stniLtiiu* 0 586 
iil('iitifK.ition (if lines 12 
5'»1 

inirtprclatuiii 12 587 
rasthcii-Back effett 9 588 
1'«wi aitcleraiion see \ccclcr- 

411(111 

aucleratnr 7 521: 9 I*8», 
'>74. '.R1.584* 

linear oiiiductor aiiteiiiias see 
4ntfinia (aerial) I 

linoat (liffereniial equation see j 
Oiffeiciitial equation 
*‘5H*sir (litfereiitial iransfoiiner I 
12 20i 

linear (lis[ilaroinent 4 244 
^•near cnergs* transfer (biol* 
'll)) 7 522*; 9 198 
linear equations see Linear 
'MWint of equations 
l*ncai expannion, coefficient of 
IS 549 

*‘‘nearlinc array 12 511-512 
^ measurement; caliper 

2 418 


Linear measurement—ront. 
gag«B5 
micrometer 8 355 
see also Distance measure- 
ment 

Linear momentum see Momen- 
tum 

l.incai operator 9 339 
Linear phenumetHilugical equa- 
tion 9 333 

Linear polyinet 10 478 
IJiieai pn^ianimitig 
7 522-523 
applications 7 523 
game theory $ 24-30 
l^neral theory 7 522 
methods of calculation 
7 525 

qiicueitig theory 11 188- 
IIN) 

Linear regicssion 2 228 
Linear Stark effect 13 55 
Linear swt'C'p geiieiatoi 12 43 
Linear systems (if e(|uations 
7 523-525 

matrix iheoiy 8 1K2-18I 
iiiiinerical analysis 9 227 
Lineal s'eltKiis 14 2*Hl 2'>l 
l.iiieaiils 7 525 526 
LnH*caxiiug niadiine 13 453 
Liiieitlae 6 429 
I.iiien 5 2t9: 7 520*; 12 79 
pKHissing the fibe’ 7 526 
piopeities of flax filMT 
7 526 

Lineiie textile 13 537 
iJneola Pringsheiiii 2 536 
1 iiici diawing 12 26M 
Lines ot forct* 7 521* 
s*letli ic 7 526 
magnetic 7 526 

Lines of /ahn \ee Ihioiiibosis 
/incus 11 56(1 
IJnetis ruher 6 42*1 
iJnem r'cgc/uv II 559 
Lingual gland 9 569 
Lingual iieise 13 3*81 
iingmituin set rata I® 520 
Lingnaliilidae 10 520 

see also Pentastoinida 
Lingula 1 663; 2 514, 8 M: 

11 515:12 241 
IJngnlacea 1 6ti3 
/.hi^alella I 661 
Link 7 m 

measure 8 188 
mechanical see I inkage. 
merhafiical 

lank- Belt mechanit.»l aeialor 

12 226 

Link fuse 5 578 
Linkage* genetic 7 526-527 •; 

11 376 

Linkage, mechanical 7 527-528 
arbitrary function genera- 
tors 1 379 


Linkage* mcchanical-^ronf. 

bar 7 527 

cam merhanism 2 420-424 
crank S 538 

four-bar 5 483-487»: 7 527 
lever 7 527 
pantograph 7 528 
Scutch yolw 7 527 
in servomechanisms 12 202 
slider-crank mechanism 
7 527; 12 379-380 
Miaight-line mechanism 
13 lG6i.l66d 
ti^lgle IS 664 
iiniicisal pHiit 14 206 207 
Ijnkage differential I 369 
tankage gioups (geiictus) S 115 
l.thkage muliiplicr I 370-371 
Linnneati systrin 14 020 
Linnacitc 3 246 
Linnaeus 12 571: 14 172, 626 
I iniineus. C. I 422, 10 37H 
1 1111)6, Kail von 12 127 
1 inneinatin M. 12 608 
I iunr and Donnewit/ (L-D) 
piucess II 101 
/ infMedttts 3 188 
Liuotilm .1 347-348 
Liiioleu add 10 356, 166. 5 185 
I.inuleimi 4 2fHl. 7 528* 

1 iiioiSTH* 3 311 315. 13 153, 

14 169 

I iiiv'cd 8 621 
I insesxl oil 7 528 
at)al>.sis of 5 189 
glycerides in 4 290 
in paint 9 493 
(pami) efieil of diicr 4 271 
Linses'd varnish 7 113 
l.iiisicad, K. P 1.3 402 
l.intnci meihiKl 4 !>2 
Linluii, R 10 32 
inuthe 3 255 
1 luum 12 7K 

/ tnum usitnU^sinmm 5 297. 

6 298. 7 528; 12 79 
Lion 6 182: 7 528* 

Lion, the 3 412 114; 7 455 
[.ions, Culf of 5 114 
/ inftelmn i .s!18 
( icidetidac 6 .574 
i ,»tnfips tlex IS 628 
/ uithrips oleae 13 628 
/iu//(tip> vaiireffti 13 628 
l.iuutille, J. fi 330. 9 227 
laouville’s Ihcoieni 6 330; 19 60 i 
Lip 7 528 529 ! 

l.qMtidae 4 41. 8 6005 ! 

I,q>asc 2 19; 4 167; 5 203 204; | 

7 531 

blood chrmistiy 9 197 
Li|)emia 7 531 
Liphistiidae 1 559 
I.iphistiomorphae 1 4% 

I.ipid 2 53. 199, 237, 609. 662; 
7 529-530*: 12 563; 14 328d 


Li]^d--eofif. 

adipose tisiue 1 70 
bacterial biosyntheaei 1 52- 

60 

bacterial cell chemistry 

2 12 

biocltemiairy 2 199 
ceil protoplast 2 619 
classification 7 529 
extraction 7 530 
fat and oil, edible 5 185 
funrtion 8 259-260 
glycolipid 6 223 
hyperlipemia 8 260 
ideniificaiiun 7 530 
lymph 7 634 
metabolism 7 5.30 
mitochondria 8 520 
nutrition 9 235 
obesity 8 2G0 
occuiraice 7 530 
phosphatide 10 132 
plasnial 10 397 
!K*|>aratton 7 530 
xptiingolipid 12 611 
>tru(ture 8 250. 
trigivcctidr 14 91 
tniiiors 8 260 

Lipid metalMilisin 7 530-595 
adiT)<>M' tissue 7 531 
hiix hcinistry 2 199 
cachexia 7 .531 
change in length of fatty 
ai id chains 7 533 
dc*gradation of fatty acids 
7 534 

essential fatty acids 7 599 
fat abso ption 7 531 
fat digestion 7 531 
lipids in the blood 7 531 
li(X)genesis 7 533 
obesity 7 534 

oxidatiiHi of higher fatty 
acids 7 531 

plant metabolism 10 955- 

356 

Toh* of the plioKphatidei 
7 51-i 

stc'itorrhea 7 531 
ttaiisfNUi of fatty acids 

7 .533 

tuiitover of body lipids 
7 53! 

unsaiuratrd fatty acids for- 
mation 7 533 
I.ipid tumors 8 260 
l.i()(Naic factor 9 534 
Lipochiome 9 99: 5 197 
.Tee also (Carotenoid 
Li]K>gc‘nesis see l.ipid metabo- 
lism 

Lipoic acid: bioassay 2 194 
Lipolytic enzyme 4 170 
Lifioma 9 320 
Lifiomyces 12 2; 14 001 
Lipomyrobrideae 12 2 



tti Upophort 

Lipophore: integument 7 174 
neural crest 9 76 
Upoprotrln 2 199, 265, 612; 

7 5S0 

Lipoproteinase 8 259 
Llpoiarcuma 9 320 
Liposcelis II 71 
Llpostraca 2 319; .1 562; 7 535* 
Lipotropic agent 7 534 
Lipotyphia 7 143 
Lipschuc/ ImkIics 6 561 
Liquefaction necrosis: death 
4 22 24 

Liquefaction of gases 7 535’ 
540 

atmosplicric gases, pioduc- 
tion of 1 637-640 
culiesiim 3 266 
critical constant 3 550 i 
Joiilc-'I'liomson expansion 
7 538-540 
refrigeration 7 536 
storage of liquefied gases 
7 540 

I.iqucfU*<l gases: cryogenics 
3 572-575 

petroleum products 10 72 
trans|)ortation an<l storage 
of3 57l:7 540 
I.iqiicfl^ methane 9 6 
LiquefUnl petroleum g.is (LPC*) 

7 540*; 9 2«3: 1 1 6 
I .iqiietir 4 255 
Liquid 7 540-541 

absorption by 1 14 
boiling p(»int 2 276 
cavitation in 2 572-576 
orhesion 3 268 
critical constant 3 550 
diffusion in 4 142-146 
distillation 4 247 
electron diifiartuui in 
4 507 509 

evaporation 5 125-126 
flow measurement 5 315- 
321 

flow of fluids 5 321-326 | 

fluid-flow principles 5 338 
340 

fluid statics 5 338 
lieat capacity of 6 364 
lieal conduction in 3 383- 
384 

hole theory of U 334 
melting point 8 215 
nunc'quihhiiunt tlKxny 
13 04-65 

pro|)agation of sound in 
12 514-515 
properties 5 340 
tliemial ctmthictiviiy 3 384- 
389 

thermal tnepansion 13 549- 
550 

viscosity of see Viscosity of 
liquids 


Liquid— coni. 

wave motion in see Wave 
motion in liquids 
Liquid asphalt I 591 
Liquid-column pressure gage 
to 581 

Liquid cooling system 4 604 
Liquid-diclcciric capacitor 
2 447 

Liquid drop model of micleus 
5 287 288 

Liquid extraction sre Solvent 
extraction 

Liquid-gas phase equilibrium 

5 55-56 

Liquid gold 6 230 
Liquid helium tec Helium, 
liquid 

Liquid hydrogen 3 5tH) 571, 

7 59H 

Liquid hydrogen htibblc cliani- 
btr 2 359 

l.iquid junction |K>ienti:il: ^ali 
bridge 12 16 

Liquid le\el ineasinrinent 
7 487-493 

biiovaiit disphicer elcimmts 
7 488 

capacitanfe-mcasuring de- 
vices 7 492 

electrode oi prol>c s)stcmi 
7 492 

float ineilianisms 7 4K6 
gage glasses 7 487 486 
unclear level gages 7 492 
pressMie gagi's 7 4H9 
sonic level fletcitor 7 492 
Slick, hoifk. and tafie gagi's 
7 487 

Liquid-liquid exiiaction 5 156 
Liquid-li(|iiid inisciliilits 
12 491 

Liquid-liquid pluM' 
eqiiilibiiiim 5 56 57 
Liquid measure 8 188 
Liquid metals, cleciioinagitcric 
pumps 4 492 193 
as reactor niolants II 350 
351 

l.itpiid oxvgen .5 570 
Liqtiid-phnss* nitration 9 104 
Liquid-piston 3 352 
Liquid pio|icllanl II 6-8 
acetylene II 6 
bipropcllaiits 11 6 
cniiibustiun II 7-8 
combustor design 1 1 7 
ethylene oxide II 6 
exhaust velocity 117 
lieat cai^riiy II 7 
hybrid pru|iellatits 116 
hydrazine 1 1 6 
hydrt^ten 11 6 
hydrogen-fluorine II 6 
hydrc^ien-oxygen 1 1 6 


Liquid propellant— cont. 
hydrogen peroxide 11 6 
raetal-base fuel 8 291 
inonopropellants II 6 
nitrogen tetroxide 11 6 
nitrogen tetroxide-hydra- 
zinc II 6 

performance 11 7-8 
physical properties II 6 
red fuming nitric acid-unt- 
dimethyl-liydrazliic II 6 
red nitric acid II 6 
KKkct engine II 001. 603- 
600 

S|ic€ific impulse II 7 
thiust 11 7 

l.iquid-propellant rocket en- 
gine 7 308-309: II 603-606 
controls .ind o|}eration 
II 605 60<> 

engine comijoncnts II 603 
ht'd system II 604-605 
propc'llants 11 6-H, 606 
I.iqiiid salt carhiiri/ing IS 313 
I iquid scintillation detector see 
Scintillatum detector, liquid 
1 Hpiid-solid phase cxiutlibrium 
5 57-58 

i.itjHifhmilmr 3 IH7-IHR 
I iifuittamhar \tYrafifiua 1.3 336 
Liqiiidiis tliive I 261 
l.iqiioi, distilled lee Distilled 
spoils 

t nioflrntlron 5 IHH; 10 118: 

13 116 

I iriiHietulion ^Uftifera 14 135 
/ iiiopr 3 255 
1 irio|K‘tdae 4 212 
/ iriMpvit 5 33 
I noiieta rfnmefias 5 291 
LisIkui eaithqtiake 4 3.53 
LiHSa|ous figuic's 7 54I-.543 
rii*qiietiLv nieasiiremcnts 
5 508. 7 .5-12 

inetlKKls of constructing 
7 541-512 

plMse measitiemeiKs 7 542- 
543*. 9 432: 10 107 
I ffsmarroiut 6 466 
List (nautical) 12 271 
l.iMei. A. 10 275 
Lister, land 1 475. 482 
t i.\lena 3 495 

Ijstrria monofylofrettes 3 195; 
7 542n 

Listeiiosis 7 51241 
l.istoniatic camera 10 144-145 
l.Uclu chmrnsis 7 623 
Lileialme documentation 
7 542/-545 

Lileratuic guides 7 542/. 543 
Literature of science and 
technologv 7 542<i-543 
dissertations 7 5424: 
dcKumentatioii 7 542/-543 
index types 7 542r-542e 


t Liferaturc of Kio,ce and 
technology— 
manufacturer,- liicraiut. 
7M2c 

patenu 7 542c 
primary sources 7 
542c 

searching aids 7 542/ -.43 
secondary sources 7 542^ 
542e 

tertiary sources 7 542e 542/ 
Literature review's 7 512(1 
Lithic sandstone IS 209 
IJlhic tuff 14 134 
Lithification: diagcncsis 4 93 
Lithified dunes 9 522 
IJthinus 3 284 
Lithioiiitc 7 459 
Lithistid l!)emas()ongi.i 10 .514 
Lilhisikt s|Mmge8 4 57 
I.itliisiida 4 57; 10 519 
Lilhium 4 .545; 7 543 546 
l>eat of anubustion 8 2fK) 
ionization potential 4 504 
lepidohte 7 459 
metallutgica) extiailiiai 
7 544; 8 277 
otcurrcnce 7 544 
oie ol 13 10 

organoinetallic coiiqiodiMl* 
9 402 

Pasclien Bat k effect 9 .'iHM 
pitiicipal compoiiiidi 
7 545 5*6 
pMNliiction 4 4tit> 
pro|iertles 7 544-516 
r4sisiivity II 497 
t hei moniiclear reactions 
7 546 

l.itliium .diimiiium hvilridr 
7 516 

I.ithiiiin-basc liibric.<ling gri*a<4 
7 546 

I ithiiim hsdridc 7 545 516 
Lithium metal 7 545 
Lithium mica 7 459 
l.iiliiuin peichloratc 7 541 
Lithium stearate 7 543 
Litho stone absorption 19 615 
Lilliobiomoipha 3 60 
lAthobim 13 12 
Lilhocliolic acid 2 186 
lithotircus Mitfgni/icMS H 
/ ithorolletis 7 467 
Lithocyst 5 37 
i.ithodes maia 4 31 
Lithodidae 4 31 
l.ithofacics 5 175; 6 141 
map of 12 328 
Lithographic inks 7 114 
Lithographic limestone 2 395 
Lithographic preiu 10 621 
Litlu^raphy 10 600. 615 
Lithol 10 224 
l.ithophile elemcnu 4 546 
IJthophyltum 3 476 
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liiiwpi'y'”* ** **’ 
liltiop®"' * ®®’ ** 

{,th(»cre 19 252 

niumbimm 7 198 
l.„h»iol.l2 438 
inhmplifit 7 546 
liihi^pliiic. gcochemiJlry ot 


; -,16 W3 

cbciiKcal comiKMition ot 
core 7 547-518 
(hcmical composition of 
nuntle 7 547 

^cTHlifinical cycle 7 551-552 
iin|x>itaiil crysullinc 
7 549 

tixidc vtiuctures 7 549 


jiiiicrsws 7 552 
(ostailizatiou 7 552 
dogcncsis 7 552 
niduiig of rock 7 552 
mc(.tiiioiphism 7 552 
sedimentation 7 552 


Hvathenng 7 551-552 
silKalc ^(riiriures 7 549 
:itnnf/ji;/n/num 3 47G. 7 516 
I •iliiitsiH's, coal 5 232-240 
I .tmi's 6 b()0; 7 i<rt 


II 449 

!/• vf \ (titmit 8 253; 9 33 


I !(«.(.« <>u 7 553*: 8 82 
1 iti!t . 4 l> 3 28. 7 538 
I iiil< \niciica 1 440 
I Kiu nr.ir 14 235 
i ‘itli- (..itjMthians 5 I IK 
!iiflrnip[ici 14 235 
■iMii- krhniquc 5 617 
i nh lie \«e 6 203 

fiitiii KHkel I 541 
K,iruK> plateau i 108 
I 'tilt lt\)f shoitlcaf pine 

14 71 


I >Mli' s di.sr.i«r 9 69 
I'UleHiMKl, E. 9 225 
tittoial uiinmnnily 8 108 
dtirt 3 242; 12 304 
l -titii.d wdimcnls 8 132 
system 8 107 

I lituial liansfxirt 3 242; 12 304 
ioiu>3 327: 7 519 
'iiftiiowtt 439; 7 231 
IfHotiua Iikoren 9 609; 10 21 
1 'ttnnna S*-a 2 87 
iiitoiimdae 9 609; 10 21 
^ mounting 4 141 
I 'tiiim- prism 12 590 
I '(trow quart/ spectrograph 
12 590 


* 'tiuilidea 5 432-435 
1 Minis IS I 

''wHui 14 611 
' o.ik 4 293 : 9 237 
Of iriii|.r conveyors S 450 
I ''civ dnt'gucat beetle S 277 
i 185; 4 150: 5 204: 

’ .’jW 561* 


anatomy 7 556-5S8 


Liver-conf. 

bilirubin 2 166 
biochemistry 2 199 
cirrhosis 8 256 
embolism 4 565 
embryology 7 554-556 
endocrine gland 4 588 
histology 7 558-561 
lipid meuboUsm 7 534 
metabolism 12 56G 
mltocliondria 8 519 
physiology 7 561 
structural development 
7 555-556 

urea (biochemistry) 14 215 
l.ivcr disorders 7 561-564 
bacterial infections 7 563 
chemical agents 7 563 
cirrhosis 3 144; 7 562 
hejutitis 6 417 
malnutrition 7 562 
obsti uctioii 7 563 
other diseases 7 563 
parasites 7 563 
tumors 7 .563-561 
viral infections 7 .562 
Liver fluke 7 563: 12 389 
l.ivcr function lest 3 199 
I iver moitis 4 22 
l.iver(>ool Bay 5 114 
I iveiwort 1 ‘IOKh: 2 353: 6 415 
lisesUHk: fee<l 6 259 
Judging 1 121 
fee also Agiiftilluial mI- 
ence (.innii.il) 

Living fossils 7 56-I*, 8 576 
Livor mortis 4 22 
Lirard 7 564*. 15 21 
Li/aid iMnle 3 278 
Lizard fish 8 679 
Ljiibimnva, M. 8 642 
Ljungstroni pielieatcr 6 375 
Llama I 266, 7 564* 
fee also Camel 
I.Iandcilan Senes 9 373 
Llandoveriati Sciies 12 327 
Llanos 12 52(> 

Llanviinian Series 9 373 
LLL .fee laigic cirniit 
Lloyd. II. 3 592 
Lloyd minor effect (under 
water sound) 14 JW 
Lloyd's mirioi: iuteihicncc 
7 186-187 

Lloyd's Register of Shipping 
4 28Q 

roa loa 5 257, 259 
loach 3 649 

Load (stream transpotl) 12 136. 
137; 13 172-173 

load -center substation fee Elec- 
tric power substatum 
Load graphs 4 432-433 
Load line 7 564-565 
load metamorphism 8 303 


Load tests: soU mechanics 
12 456-457 

loading, electrical 7 .565 
Loading, gear wr Gear loading 
Loading, impulsive 7 36 
Loading, tiaiisverse 7 565-568 
beam 7 565-568 
bending 7 565 566 
bending nioineni 2 163 
bending moment diagram 
7 566 

deflection 7 567 
clastic stiesses 7 566 
gilder, plate 6 189 
inelastic stresses 7 566 
section mmiiilus 7 56G 
sticar 7 .565 .566 
shear ceiirer 7 .568 
shear diagiam 7 .566 
sliear flow 7 567 
statically indelormiiiate 
beam 7 567 

unsymmetriral iiendiiig 
7 567 

{.oaditig coils 7 .565 
la*ads, dynamic 7 56R-56{1 
deformations 7 568 
elastic behaviot 7 .568 
impact loads 7 568 
inelaftic behavior 7 .568 
liKid factor 7 56H 
resislatKe to 13 ] 84 
stresses 7 .568 
toughness 7 56K 
I oads, icftealed 7 569 
cycle of stress 7 569 
fatigue mength 7 .569 
siiess i.u.sers 7 569 
I obarhcsski, \ I. 6 L54-155 
I ohar pneuinonia 10 425 
lobata 3 6tW. 7 .569.570* 
lolic (diicctivilv) 4 233 
* obefin fish 12 29 
1 otieliaceae 2 432 
/ ohipex lobalttx 10 92 
Loblidly pitie 10 2.S6 
iohofMm 12 77 
/ ohophylttm 1 226 
lailxqKMlia il 54 
I.otnv de lliiiMi-r.kciistein 
n.insfurm:ition 8 580 
I obstei 1 56(1; 4 24: 7 570* 
N'uiwa) 4 31 
iSpanish 4 30 
spiny 4 3(1 

l.oial clutntiel: ndio bioad- 
rasting 1 363; II 249 
laical hour angle 2 584 
Loral oscillator: automatic Cre- 
(|iiena inntrol t 6765 
ladar II 200 
radio receiver 11 258 
laicali/ci: iiisnumcnt landing 
system 7 147; 9 20 
laxating: tooling IS 670*671 
LoGitiun fit 1 2.58; 7 570 


Location survey 18 327 
laxh laimond 4 352 
laxi: analytic geometery I 388 
l.ock: canal 2 434 

inland waterways 7 1 16 
• iver 11 585 
lawk washer 14 386 
I ockjaw see Tetanus 
Uickoui iiicuil 13 347-34B 
Ixxkyer, J. N. 6 391: 12 587 
1.<K!0 weed 10 439 
l.ocomoiive 7 570-573*; 11 327 
acc*‘1ciating resistance 
7 573 

hotlet 5 282 
capacity 7 573 
characteristics 7 573 
cold-weatlier icsistance 
7 573 

curve rc'sistancc 7 573 
diesel 7 .571 

dic*H’l-clectric 7 57L.572 
drawbar pull 7 .573 
electric 7 571 
giade trsislancc 7 573 
steam 7 .570-571 ' 
iiartivc effort 7 573 
train resistance 7 573 
tinbiiw 7 572-573 
I^UfUriotive crane 3 .536 
l4KU>i (forestry) 7 573 574 
UiTiiM. black 12 79 
Locust iM-aii: gum 6 297; 8 92 
miuiiagc 8 621 
IakiisI borei 3 287 
Ixxuslidae 6 261; B 416 417 
IanIv (iiiitiiiig) 8 441 
ilaims8 472 
1 fMlestone 8 48 
LihIhuIc 5 334 
Loch, J. IS 403 
loeh, I., B. 1 501: 12 560, 561 
Loefflet’.s medium 4 208 
l4>ess 7 574 
Asia 1 583 

aiithigenic changes in 7 574 
China I 577 
iKCunence and origin 
7 574 

plains 10 263 
soils beneath 9 522 
texture and comfiovltion 
7 574 

ladllcr. H. 5 523 
Lbffler's mcthylciu* blue stein 
13 33 

laifoieii Islands 9 251 
/.nflusitt 5 431 
Logan, W. E. 10 63 
laiganiaccac 6 115; IS 207 
I ogarithra 7 574-576 

complex numbers 7 576 
differentiation 4 129-190 
evaluation 12 189, 195 
natural 7 575 



2S4 L•f«lritkll|lc dtcramtiit 


Logarlthm-<ronf. 

relation between logarithm 
baici 7 575-57G 
theory 7 574-575 
Logarithmic decrement I 400; 
4 11 

IwOgarithmic spiral IS I 
ix^rithroic tranifurmalion 
2 2SI 

Loggerhead shrike 12 307 
Lc^gerhead tiiitlc 3 22; 14 160 
Ix^ging (forestry) 7 576-578 
('qiiipinciii 7 576 
loading 7 577 
metliodi 7 576-577 
prrlogging 7 578 
special lraiisp(»r(4ituHi 
systems 7 577-578 
Ixigic 7 578-r»82*: 8 176-177 
Honlean algebra 2 2KH‘290 
ciicuit see (kimbinatioiial 
circuits 

Cfmtiadirtion 7 578 
dednrtive thetny 7 581-582 
lattia^s 7 411 
iion-Aristotclian 7 582 
]Nistulalc 10 526 
)>io|K>si(i<inal 4al(iilus 
7 579-580 

switching tlm)!)' IS 357- 
359 

s>ll(tglsm 7 578 579 
tautology 7 581 
liuth function 7 580 581 
Logic circuits 7 582-581 | 

binary logic fiinitioni 
7 582 5H2fl 

ciineiit-inodc logic (CMl.) 
7 5H2d 

diode transistor logic 
(D I'I.) 7 5B2c 
direit couplcd transistor 
logic (DC 1 1.) 7 5825- 
582d I 

einitter-couplcd transistoi | 
logic 7 582H 583c 
low-lesel logic (Ll.l.) 

7 582r 

iioiisat lira ting logic tii- 
ciiits 7 5H2d 583 
saturating tiansislot logic 
circuits 7 5825 
transistor -transistor logic 
Cl"l I. or I'M.) 

7 582c -5H2d 
Logonc River I 108 
la>ite Rivet 5 121 
laiki TCKket 8 321 
Lotigo t 644, 4 34; IS 532 
Loligo oftalrsrens IS 30 
/.oftgo pfnlei IS 30 
l.aluim 14 305 
Ixtiland (Laatand) 5 117 
larmbard, R. H. IS 248 
lannbardian Al|>s 5 U7 
lannbardy poplar 10 498 
Loment 5 541 


I/rmond, Lodi S 115 
Lomonosov Ridge 1 525 
larmoirossow l,and (AIcksandra) 
5 117 

Ixmchacidac 4 212 
/ onc/iocarpui u(t/iJ 7 142 
London. F. S 268; 7 1%; 11 147; 

12 485; 13 298 
l.iMidun. II. J3 2m 
London Clay foimation 5 479 
London ec|ua(iuns 13 298-2!)9 
larndon force's: sidurions 
12 4B5-48G 

London plane tree 13 360 
Ixiirdun theory (cohesion) S 268 
Ixiirdon theory (sujicrcoirduc- 
livity) IS 298-299 
larng Beach 12 264* 

Ia)tig-btllccl curlew S ^5 
lx>iig Island Sound 9 1.50 
long jointc'd bark trcc'llc 3 276 
lamg leaf pine wckkI 10 236 
Long-legged fly 4 212 
Jarngltpix'd beetle 3 277 
long-nccdie conifer forest 

8 245 

1 oiig- nosed gar 6 39 
la>iig-path still 4 252 
l.orig-|>cricMl tide IS 633-634 
lauig-iange order 1 264 
lanig-rangc weather forecasts 
14 447-448 

lotig shunt coiriiec tion 4 225 
laMig-s|»aii amstriiction; build- 
ings 2 364 

long-tailed swallow IS 332 
I nng-tailed lhalessa 7 8 
long toed water Irec'ile 3 278 
long tom (milling) 8 477 
long ton 8 188 
long-liihe vertical cva|)orator 
5 127 

longhorn beetle 3 278 
loiigidoiiiiac 4 268 
Umgitiide. astroiKrmical 7 582 
laiiigitiidc. celestial I 607: 9 372 
longitude, galactic 1 607 
l.ongitiide, trnrstrial 3 457 
Longitude of ascending node 

9 372 

longitude |)erihclioii 9 372 
I ongluidiiial aberration S 91 
longitudinal mass II 432 
lamgitudinal stability 12 269- 
272 

loirgleaf pine 10 236 
Loiigoscnnidac 10 461 
longshore bars 12 802 
longshore currents 12 900-301 
Longshore trouglis 12 302 
Longsworth. L. G. 4 486: 14 22 
Longuet-Higgins, M. S. 9 257 
1 ongwall mining $ 237 
Lonicera 11 647 
lA>nieen tartariva L. 12 146 


Lookout Mountain 0 150 
loom IS 585 
looming: mirage 8 506 
refraction II 407 
Loomis, A. L. 8 371 
loomis, theorem of 2 289 
loon 7 583 
loop antenna 1 445 
180° ambiguity 9 13 
directional properti<n 9 13 
navigation uses 9 1 3 
Loop prominences 13 284 
laxipcr 7 464 
Louse smut: barley 2 99 
wheat H 482 
see also Plant diseases 
lop Nor salt lakes 1 580 
lopadurhviiciridac 10 461 
Uiphitfnrmes 2 111; 7 583*; 

9 442 

fiediculati 4 40; 7 .583. 

9 442 

iMfrlum pts<atoriux II 557 
Lophobramhii 6 71 
t ophodeaum pinaslri 7 476 
Lophodolui ec/}uf/icjgnaf/iu5 
4 40 

l.ophogaslrr 4 40 
Lophoga%ter typitus 8 684 
Lophogastrida 10 1 
tophogotgui ttisla 6 238 
ijtphoheha 4 41 
/ ophotnonas 6 587 
l.uphonutnat Iflaltarum 6 587 
Lophophoie 2 3.5.5; 7 .583*. 

10 129: 11 h; 

/ nphopodetlrt 13 75 
I .ophopndella ciotrri 2 354; 

10 201 

Lopho|Kxlidac 10 201 
l.nphopu\ cryrh<//irtur 10 201 
Uifolith 10 421 
L(t|NH*rd 14 132 
lot an 7 .583 58(>*, 9 15. 20 
(’.vtac 7 586 
II loran 7 585 586 
muster station 7 5K4 
navigational fix 7 583 
service coserage 7 584 
slave station 7 584 
ss loran 7 585 
standard loran 7 584-585 
Loranthaceae 8 517; 12 25 
f c^reNf/iMsS 517 
loreal pit IS 25 
laireiit/, H. A. 4 462a; 9 290, 
499. 7 586; 9 365; 14 200 
laireiit/ field 4 112, II 428* 
larrrirti force: electron motimi 
6 320-321 
HaU effect 6 320 
relativistic dectrodyiramics 
11 428 

in vacuum 4 51 1 
Lorents frame of reference 
3 493 


Lonntt group * ggj 
Loicnti Inviriuwe 1 187. 

12 54, 60d; M 962 
LorcnU'Iorent iormula IJ u; 
Ixirena uanilormation. 7 5U 
12 536b 

improper 7 686, 12 557.55, 
invariance 19 962 
proper 7 586 
relativistic mcchanii, 

II 431-499 
relativity II 499 
space-time 12 557-559 
I,oren2ini, ampullae of 12 im 
loricata are Pulyplacnphora 
Ian is 10 .5fl<l 
1,0s Angeles 7.R-3 I 218 
Loschmidt’s number 7 586 
losing coalition: game theor 
6 29-30 

la»s, diricrtric 4 114 )?5 
I.ost-wax prixess 2 543 
IxUic ccosVMr'tn 5 532 51-1*. 

3 526 

I oiidnrss 7 586 587 
decilK4 7 587 
Flctchci-MuiiMm contour 
5 29‘l-300 
phon 7 587; 10 120 
sime 7 587; 12 5«i 505 
I oud.<.]HMkct 7 587-KI1 
bailie 7 589 
coaxial 7 592 
crossover ttelwork 3 5^5 
diaphragm 7 589 
tlitcci radMloi 7 590-591 
dirc'ctuiiral chatac tiTisttr^ 
7 588 

distortion 7 5HK 
dvrratittc 7 589 
efficieircy 7 589 
clectncstl s|K‘jkei iinitil 
ance 7 588 

electrosuitic 7 589. 591 
enclosures 7 591 
force fsictor 7 .589 
horn 7 590. 592 
mo\ing-coil 7 589, 5*'l 
physical performance char 
arteriscics 7 588 
power rating 7 589 
pressure rcsjumsc-lre 
quency chafarcteiislir 
7 588 

public address system 
11 88-90 

r.'tdiatloir-controlliirg 

ments 7 589. 591 
radiation impedance 7 5* 
requirements for speet* 
and music 7 587-588 
ribbon conductor 7 589 
speaker placement 1 520, 

7 592 

speaker systems 7 592 
transients 7 588 



ns 


nrtew»‘ 7 591 
ty|)fs 7 589 
y^fcc 7 591 


l^iMsnA S, 


S, white dover 


[cpinu* 5 183 

loup.ng-'« 1 499: 7 598* 

lirtiM: 7 'i93 

b,Kls I 434 
tijh I 434 
ttwii 1 434 

lo,^ home typhus fever 
n Mi7 

,.,«y.My4 212:5 362 
|,)U‘ (iwHioii 4 583 
I,nf numbers: earth tides 4 548 
Imr Have'S 12 151 
Intrhiid 7 594 
l.rtclaml.R r. 10 162 
Mrtin. S. I, 4 372rt 
|.)v^n sulcm (cclilnoid lays) 
i ’win 

io.rui>K. T S. 8 552 
Inn. \ 4 271 
l.p» I 12 51 

i.iH. baromcliii fff Atmos- 
plH'iK lim* 

]<>H appmaih <>ysU'ms, aircraft 
ff Xiiuafl hmapproiuli 
N' -ti ms 

I OH \.ubiin itoii 7 250 
li'A I'vpaiisioii alloys I 259 
In'i |>n|iicws loiari 7 5H5*586 
loH li(i(unKy radio waves, 
bioadtasl use 1 56.3 
iMsiKaUon use I .16.1 
siadiiiiii alloiatioiis II 261 
I 'V lj\el (ouiiliii;; 7 591*,5W*: 

II 2'*2-295 

>'A It'sel U»KK (\ I M sitcuif 
• ■•H2( 

I'rtv hller, aroiistic 5 265 
i'*H |MSs tiller, cleiliu 5 2<)6 
I 'H presMiie sysleim tnieleoi* 
■'loBSl ! 446 

(Sdoitc 14 494 
l‘>H quart/ 6 127 
‘<iH' Si lion* magnetic alloy 
7 2(.l 

>|iecd wind tutinei 14 499 
' “H k iii|)eraturc coke 8 270 
t4-in|N*ratuic fitstillalkm 
4 45 

lnH-teiii{x'i attire physics 7 596 

13 2<I5-50I 

•ibsotulc zero 1 lO&'ll 
irsogenic cmgtneeiing 
8 56*1-572 

civogcnics S 572*575 
kquctaction of gases 7 535* 
510 

Hqtiid helium 6 .192 99S 
Jon tcm{>eiatiire pbenom- 
t‘na 7 597-598 
loH'-temperature ihcrnioin- 
elry 7 598-601 


Low-temperature physics 
—eon/. 

production of low tempera 
lures 7 596*597 
superconductivity 13 ^ 
SOI 

superfluidity IS 301-302 
l/)w-tcmpciature thermometry 
7 598-601 

Lowell, P. 8 154; 10 420 
Lowenstein. W. R. 8 197 
Lower Cambrian 8 136 
l.ower Cretaceous 6 136 
Lower Devonian 0 136 
lamer Jui»sic 6 136 
laiwcr limb, man 1 397 
Lower Mississippiaii 6 136 
Lower Ordovician 6 135 
laiwer Pennsylvanian 6 136 
l.owcr Permian 6 136 
la>wer Productus limestone 
JO 26 

I/>wer Siluiian 6 13G 
laiwer Sonoran /one 8 245 
[.owci I riassic 6 1.16 
I.UWIV, r. M. 1 40 
loMa (un'tKistta $ 5.54 
/(»Mrt trwofitern 1 .555 
/ o\oialy\ 5 7 
Lovodes II 57 
l.o\odotttti Affuttnui 4 557 
l.<i\<HlnMiu' 6 267. 8 97. 13 I 
/ 5 7 


I Dxommiataeeu 6 
I tnorhymhu^ II 31 
I oxoioina 5 7 
/ osoutmaloidff 5 7 
/ oxnunnftla 5 7 
loxothylmm lesanui 11 517 
l/isalls Islands 9 48- 
l.o/aia Mouiilaiiis .5 I IK 
I.P gas. fuel gas .5 553 
l.ril 7 395.3*m 

I p<» .see I iqiieflrd |>ctroleiiin 
gas 

I Fll 7 395 3% 

t.S coupling wr Riis-scll .Saun- 
ders coupiiiig 
LSI) 7 395 3W» 
l.SD-25 II 81 
USM 7 .195 3% 

IJiMR 7 395-196 
LSI' 7 395 396 

I.'IH see Liiieoliopic lioimonc 
l.iialaba River I 109 
Lulie oil 10 66 
l.ubrisanl 7 60l-6tMi 
antioxidant 7 6(13 
antiwear additive 7 603 
bearing 2 120 
boundary Inbiitanls 7 604 
rutting fluids 8 3 
dispersant 7 603*604 
emulsion 4 586 587 
engine lubrication 7 606- 
607 


Lubricant-cofil. 

extreme pmaure additives 
7 605 

friction-reducing additive 

7 603 

grease 7 605-600 
inultigradc oils 7 602*601 
oils 7 602: 10 66-67. 72 
petroleum lubiicants 7 602; 

10 72 

poiir*fH)int deprc's^nts 
7 603 

silicone resins 12 325 
solid lubricants 7 604*605 
suriare active iigents 13 321 
svnihetic oils 7 60-1 
vi«x>sitv-index iinprovei.s 
7 603 

Lubrication (leather and fur 
processing) 7 1-16-417 
Lubrication, engine 7 606 607 
forte lew! 7 607 
liibiicanis? 601-606 
iubricalioti sysienn 7 606 
splash lubricatitm 7 607 
visnisity 7 606 
wear 7 607 

Liicaniaii A{>enntnl^ 5 M8 
Lmanidac 3 276 

1 iic.iiiihoiu‘ hvdroihlrtiide 

12 f>l 

I ii<.is wheat 5 IH1 
1 lice meicsvriic 8 310 
JutetnAtia 3 255. 13 76 
/ Uitfer 5 0 /. 105, 12 ItiK 
I iKiferase 2 25 . 7 12*» 
l.iiiileiin 2 25. 221; 7 129 
f witin <oes(ir 8 680 
Lmite oplital inaieiials 9 350 
I uckicsh-Moss visihiliiy ineln 

10 173 

Lucretius 1 552 
l.iidcrs, (L 13 36.1 
l.udlovian Senes 12 .127 
Ludlow I V|)ogi.iph 3 315. 

14 169 

Ludwig, K 14 229 
ludwigiti 10 425 
1 iiedei's Iniei 8 272 
; ‘ig woim 10 *161 
Lugano. Lake ol 5 115 
l.uidia 1 618) 

I uidiid.ie 9 5*19 

(depth rliarge) I 484b 
Lumbar veiiebra '.2 363 
lumber 4 61 

>tiuttutal iiialeiials 
13 205 

walnut 14 3H3 

Lumber raanufaciurt* 7 <I07- 

609 

giading 7 609 
laminated wtwd 7 609 

seasoning 7 608-609 


Lumber manufacture-conl. 
plywood 10 425 
sawmill operation 7 607- 
C08 

Lumbosacral plexus 1 428 
/.iimbrieiit 1 431 
l.uMbiittu terieittis $ 354; 

4 354-355; 9 314 
I.iimbiineridac 19 461 
Lumen 7 610 
I.umeii-tiour 7 610 
l.uminatre 7 28, 610 
Luminance 7 610 

fuot-lamberl 5 429 
lamh.rt 7 388 
phoiomctiy 10 174 
uininescenre 1 15: 7 610-617* 
activators 7 61 1 
arc 1.tnip I .503 
in atomic ga-w-s 7 611-612 
bacterial 2 25 
hioluminesccnre . ■*e Biolu* 
mine icciice 

cathwle*ray tube plwrtphon 

2 558-559 

catluMlolinninescencc 2 560* 
561 

chetntIumineHCcncc 3 46 
tolor tenters 3 296 
eoiucntiation tpieiiching 
7 616 

configiiiatiuii coordinate 
(iiive imMlel 7 612-615 
elettnihiminesceiiec 4 482- 
483 

cxcitons 5 135*136 
fluoresteiice see Huoret- 
tence 

fraiMk-fViml'm printiple 
5 4**1 194 

1 1 1 mi ncsient c i n v sjlvl ng 
electron motion 7 616- 
617 

luminous paint 7 618 
phosplurrcscente see Phoi* 
phoicscencc 

pbotwhemistrs 19 137-138 

photoSuiiiinescence 
10 168 

quanium-mcchaiiical cor* 
icclions 7 614 
wnsiti/cd 7 615*616 
•Stokes shift 5 494 
tlrcrinoluminescencc 
13 585 ,586 
Lumiiiol II 114 
Luminofriior see Phosphor 
I.uininosity (stars) 13 42 
Luminosity factor 7 617 
l.uminous efficiency 7 617 
Luminous energy 7 617 
lummi-hour 7 610 
Luminous flux 7 617: IR 173* 
174 

illuminance 7 23 
lumen 7 610 



SM UHnbMvt InlMMlty 

Luminoui Intemlty 7 618; 

M 178174 
caiKlle 8 496 
candicpower 2 436 
luminance 7 610 
Luminoui paint 7 618*: 8 403; 

11 322 

Lumitioui pigment 16 225 
Lumiiieroi 5 65 

Lummcr-HiiMlhuti pMometcr 
head 10 170 

Lumped paiumcter rirriiits 
M 30 35 

LOm|N.Hl parameters (eicctriial) 
4 457 

Lumpy jaw srr Actiiurmycosis 
Lunar appiilse 4 382 
Lunar crli{>ies ste Eclipse, as 
tronomical 

Lunar cplicmcris 5 32 
Lunar landing vehicle 12 517 
Lunar piobc 12 5460 547 
Lunar tide 13 632 
Lundci ciTThtita II 01 
Luinlcgardh vapoii/cr 5 204 
Lune 12 608 

l.uiu'berg lens, ladur K(1M 
4 521 

Lung 7 618*. 10 lOH; II 228, 
507 

anatomy II 522 525 
dirfiising ca|»4cily II 500 
cmbolinm 4 565 
emhtyolngy 11 510-522 
histology II 525 
sf.f alti) Kcspiratoiy system 
Lung disorders 7 618 621 
hi<Michiecl.ists 2 310 
circulatoiv faciois 
7 621 

inflammatory diseases 
7 618-621 

scarring and destruction 
7 610-621 
ttiiiiors 7 621 

Lung irritant: ctinnica] war- 
faie 3 45 

Lung volume 13 5 
Luiiglish 4 210; 7 621-622*; 

12 20. 13 337 
Lunik 10 271 
Luni/r I 8 5!Ki 
Lunik // 8 506 
f.UHih lit 8 59t> 

Lunitidal inteival 1.3 635 
Lupine 3 526; 7 622* 
iMtunttsH l«N); 6 ]k:i: M .305 
/ upirmt aiOiif 14 305 
Lupus 3 412-413 

Lupus erythematosus 2 .52^to; 

6 501; 7 315. 622 623*; 8 65H 
Lure, Mountains of 5 117 
LurcK 5 245 
Lustrous schists 10 202 


Lutecium see Lutetium 
Lutein 2 530; 3 92 
see alto Carotenoid 
Luteinizing borm<me IS 526 
cndcicrtne mechanisms 
4 591 

oogenesis 9 331 
ovary 9 454 
pituitary gland 10 250 
icprcNiuctivc system 11 477 
Liitcolin 5 206 

Liileotiopiiin see Lutcotropic 
itormonc 

Liiteotropic linnnonc 6 480 
ovary 9 454 

pituitary gland 10 250 
Liiteliiini 4 515; 7 623 

eU'ctroti configuialion 
4 501 

extractive metallurgy* 8 277 
ioni/alioti fiotential 4 504 
1 uthei. R 10 165 
LiMiu’i.in hltNNl gioiip s\>irin 
2 260 

Liitidiiie 3 236. II 110 
1 iiliu- I 52«). II 500; 12 136, 135 
/ uira 4nnadrmi\ 9 440 
Lutnii.u‘ 2 52.1 
Lux 7 623 
Luxiilliatiitc 10 425 
Lu/eiii. Lake of 5 1 15 
1 11 / 011 . island of 9 482 
LV I 7 305 m 
/)Yrtrrt 6 586 
Lyc.ienid.ie 2 381; 7 464 
l.ychee 7 623* , 12 26 
I.ychniscosu 7 623*. 10 513 
Lycular 3 277 

lytiiim h/i/ioii/ofiMm 10 440 
LYio|K‘nc 2 51. 520, IS 408 

I. yrofprnu on ( hee\emanii 

13 665 

l.ytoftersieon eu ulentum 13 665 
/ yvoltersiron gf/iiidufotum 
13 665 

J. ytoftrturon hirsutum 13 665 
I.yroftet won fieruviauum 

13 665 

t.yntftrrsicon fnmltiuetli folium 
13 665 

lyioftersitoH fnssiu IS 665 
/ ytopersit urn 7 436 
Lyco)NMl 10 417 

Lycopodiales 7 623-625*; 10 346 
Lvu)|MKlinrae 7 625-626*; 

10 346 

Isoctales 7 276*. 625. 

10 346 

Ix'pidodendtales 7 456- 
459*, 625: 10 .146 
Lyc«>iNKliaU's 7 625-626*; 

10 346 

Pleurv/meialcm 7 625: 

! 10 346. 417* 


Lycopodineae-^cronL 

Sclagli^llales 7 625; It 346; 
1* 157-160* 

Lycoftodium 7 623; 8 240 
Lyroffodium alpinum 2 244 
f.yropoHium clavalum 7 625 
Lycojwida 7 626-627*; 10 321. 
346: 13 116 
fossils 9 502 
LycoiKxIialcs 7 623-625 
Lyaipodineac 7 625-626*; 
10 346 

sti iicture 7 626 
l.yropsis 8 155 
l.tcoriidae 4 212 
l.ycom 1 408 
i.ycosidae 1 408 
Lycoteuthidac 4 40 
I yroteutln^ (Thatimato- 
lamfMts) thtnirma 4 107 
Lyctidac 3 277 
I )v/ororif 4 608 
Lydersen, A. L. 6 42 
I >ell. Charles f.Sit) 5 31. 8 301, 
505: 0 312, 508. 10 116, 4IH; 

1 1 373. 12 105; LI 523 
Lvgacid bug 6 401 
Lyg.icidac 3 62; 6 -10) 

I y^ttlrn mentla\ 6 405 
I vgitiopteti<l.'Me<ie 11 87 
7.vgi«»p/eMt 11 87 
Lsgiis bug 6 405 
!.yf*u\ hespetus 6 405 
/.vgut lineolmis 6 405, 408; 

1.3 3<m 

Lsman, ). 12 |A3 
Lyin.iii gluists 4 1 10 
I yinan limit I 620 
Lvmaii series I 657 
f.ynianttia 11 450 
! ymanftnt disfnit 12 220 
LymaiUiiidae 7 464 
Lyiuexylonidae 3 277 
Lvtnewloiioidea 3 277 
lymnaea II 01 
Lymph, chciilation 3 117-141 
formation 7 613 
heait 7 630 
node tee Lymph mule 
vesseLt 7 <^3 

tee also l.ympliaiic system 
lymph mate 6 398; 7 627*. 

611 

Lymphadenitis 2 521 
LymphadeimpaChy 4 62 
Lsmph.ingiuiiia 2 521 
Lyiiiph.iiigitis 2 521 
Lymphatic system 7 627-636 
teiehiuspinal Hutd 7 615- 
636 

circuIaUny system 3 144 
com{)ara(ive anatomy 
7 630-632 

rompcMition and propet lies 
of lymph 7 634-615 
embryology 7 627-629 


Lymphatic 

hiil0logy7 6mij' 

Hodgkin'. diKMc 6 45 q 
460 

lymph flow 7 fiS 5 
lymph nixte 7 fl'fl 
physiology 7 633-636 
spleen 7 629-630; H h 
tonsil 7 632; 1.1 66H 601 
Lymphatic vessel 3 137 
I.vmphcdema 2 521 
Lymphocyte 2 263; 6 396. II n 
lymphatic system 7 627 
radiation injuiy flii«i„p 
II 227 

l.ymplimytic choiionu-ninKui. 
7 616*; 9 70; 10 42». 14 .tJi 
628 

Lymphocytic leukemia 3 192 
202 ; 6 . 1 % 

Lvtnphocyto|K)ieiic 01^.111 v, 
Lym)>hatir system 
Lymphocytosis 3 102-202 
I .ymphogi anulotna mginnjh- 
see Lyinphogr.'inuloiii.i cenn 
eiim 

Lvmphogiaiiiilnm.'i psiii.uoMs 
group 7 616*; 10 42'* 

I ymphogranuhmia vemirtini 
4 51; 7 6.16*: 8 10 L'N 

12 .172: 13 528 
I Mnphogr.iuidoniatffiis trite 
teal disease 1 1 567 
1 tmphoid organ 11 617 
Lymphoma* leukemta 7 1^1 
9 320 

Lymphoma-leukemia tuiitnis 
9 321 

Lsmphosainuna I 605, 9 .!.!'• 
16 100 

/ VHghva 3 617 
Lynx 3 412. 414. 7 616 617* 
dental loiiniila 4 ()ti 
I.\n\ 7 016 

l.vws ianaden\i% 7 616, 617 
/ v«s rufus 2 272 
Lyoineri 9 442; 12 2 
Lyons formation 10 26 
I yophilic colloid 3 292 
Lyophilic gels 6 03 
Lyopliilic group 13 .121 .1-- 
1 vophili/ation 1 424: 3 617. 

7 657* 

Lyophobic colloid 3 292 
Lyophobir geh 6 03 
Lvophobic group 13 .12l*?2- 
Lyot, II. 3 487; 13 289 
l.ypodermu tineata 4 216 
Lyra 3 412-413: 7 637* 

Lyre, the see Lyra 
Lyrids 8 307 
Lyrocteis 10 412 
Lysaivtidae 10 461 
Lysergic acid 10 434 



DUI-lyxaw tir 


,«,pc.c-adi«hylaml<le 
11 >1 

imsMOid'*' 6 ™ 

rracticm 1 6Sft 


„<„k^!3U>517.3;46.105-. 
gmiiio atUU I S08*S19 


Lyiine-cont. 

in hbtone • 217 
plant metabolism 10 SS7 
in protamines 9 217 
in Protozoa 11 57 
L-Lytine 11 41 
I Lysiosf uilla M 150 
\ Lysis 2 70, 607 
1 1.ysoitenk bacteria 2 O; H 


Lysophoiphatldyl choliiie 
10 132 

I.ysophosphaiWyl cthanolaminc 
10132 

Lysusoiiies 3 6,i2 
I 'sozymc 2 12; 4 165 
1 leulmcidin 7 465 

lOnj lysin7 637 


Lyitacinosa 7 630*; 10 313 

/ yterhinus 4 SG5 
ytic reaction 7 6S8-6S9 
antigen-antibody reaction 
I 475 

comvAcTMnl-'bxatVon icii 
S MX 

n(.).lay)«we * 455 



M6() machine gim 1 5S8 
\l2't2 iiickrl alloy 9 
\(1 ll/ll* 1 537 
Mil hMc I 537-538 
M-25 ^ 

M41 tank 1 541 
\f4H lank 1 541 
M 103 tank 1 511 
M72 (Wfjpnnl I 538 539 
M 7'i (\\t‘.nion) 1 538 
M (It-rtuil iillcr 5 270 
M )liMoiUiniiit> .wr Molio 
\ti)hoi<i\t(i< <li«(on(inuU)) 
M(, \r tM 3 I2H 
\! 111:11*11 (Mill) 13 2H7 
M iv|><' baikwaid-wavc 
ixilljtor 2 5 

M iv|H (jumotron 2 1: 8 72 
Ml 12 510 
Ml, ii 511) 

M } ‘ 12 510 
M I * 12 5 10 
MW (I 121 
M ii 1(1.1 til !) 507 
'I. \ti.uiis. W M 3 381 
M. Mill'. \ (; I 93 
M K.iijiir H 572 
M..(\iiliiii. |. S 6 232 
MiMimvi, 1.. 1). 12 1015 
M.u.^s.ii 4 356 
M' \i*v. \\. I. 11 :w 
) II IH7 
M.K.IVV !) 5t>7; 11 60 
Maibrili ilUiiniiioiiu’lrt 10 171 
M.i(IhuU-. I.H. 10 275 
Mdiii.ni'vX fHimt I 306 
Mdidiidvcllo stain IS 33 
'Id.lclkind, 1>. C. 8 008; 10 36 
'bl.liiir, Alan 3 314 
'lUJuic Strait 9 J66 
Mjitimkov biiMli 14 380 
'b(«*rnmk, J. R. 1> 4 53 
'Idi.rinuk. J. S. 13 505 
'Icf'rt. II. N. 5 123 
'b(.utch«m. F. C 6 19 
|. A. 12 540 
'larlkrtuld. G. 4 350 
'•ilbwwld. G. J. F. 4 335 
'ladliHMld functions 2 180 
'lanloiincl lange 1 671 
''a*l»uv^cU. A. N. 9 310 
'ItOowtll. S. II 347 
12 613 

Waiioy. W. I). 2 221 
'*«eral (coal) 3 232 

selection program 2 162 
'*^<'inniei, E. 8 608 


j Mach, Ernst 6 265: 9 12 1 Machinoiv-roiif. 


I Mach rone IS 307-308 j 

I Mach niimlici 3 349; 6 51. j 
592-592(1: 8 1* | 

at siihsonit speeds 1 220 
at Mipcisimir si>c(*ds 1 220 1 

wave motion in (Uiids j 

14 431 I 

Mach wave 6 55 ■ 

I Mach /ohndei iniciferoineleT I 
I 7 103; 12 298 j 

j iMarhttt\ mmiitmu 13 620 
I Machiiiabilily (metals) 8 13 
I Machine 8 3, 191 ■ 

efficiency 4 11 1 ' 

I kiiM'inatUs 8 195 

I m.'Khmers 8 5 6 ' 

' simiile 12 ;i'l0-3t0 

! Mailutic bolt 2 277 
' M.irliine-casi (S|)e 14 16(M72 . 
' Maihiiie coiniHisiiion (Isim') 

' 3 341:1 16 

I M.icliine design 8 1 
i acreletation a(i.(l\Ms 1 26 

i 27 

veltKils an.ihsis 14 292-20"- 
^ Marhiiic elements 8 4 
healings 2 IIH, 8 4 


or of classes of machiii- 
eis, siuh as Mining m.i- 
chineiy 

ladnneis. |minpitig II 103 
104 

a< tuning ojN'rations 8 6 0 
holing 2 2*)4. 8 6 
hioachiiig 2 341. 8 6 
buffing 8 6 

choire of machine method 
8 6 

cooling 8 9 
ciiiniig fluid 8 <) 

(ulihig tools 8 6 
dtilling 4 271. 8 0 
electnc discharge 
m.ichMiiiig 4 lid Ili2 
hiring 8 6 

ge.ir cutting 6 87 88*, 8 6 
gi Hiding 6 271-273*: 8 U 
honing 6 477. 8 6 
|ig, fiMiiie. .Old die design 

7 311-314 

l.i|t|»ing 7 104, 8 6 
lathe? 107-409 
iii.Mh(iiahdif> (iiM'talsi 

8 I 3 


l>olts 2 276-277*. 8 1 
hiake2 3l7 3l8* «4 
cliiidi 3 223-226*: 8 4 
geai 6 81-86*; 8 4 
kes 8 4, 5* 

|itilli-y 8 I, II 91 91* 
iivcls 8 4. II 586- 587 * 
sciew faslenei 12 83 
shaft 8 1, J2 239-210* 
simple machine 12 339 34(1 
splines 13 9 

spiing (mc'cliaincal; 13 15 
lie i(m 1 13 640 
lideraiue 13 664 
wlieel 8 I, 14 487* 

Machine loigmg 5 4i0 471 
Marhine gun I 537-538 
airuaft 1 .531 5.17 
MGO 1 5.18 
sights 6 298 
Machine kc*Y 8 5 
Machine priiilmg 13 512tf 
Machine sciew 12 86 
Machine time 4 124 
Machine tools 8 2-3 
Muchineny 8 5-6 

sff alw entries by tumes 
of specific macliineiy. 
such as Ait c<»mpressor. 


macbines lot csliiuhiijl 
Miihicc-s 8 6 

iiiacliincs lot fl.<( siithices 
8 7 

niadimes foi palling 01 
tioiiniing 8 7 
liidhng H 6, 411 
inolioii iN-lHcrii tool .ind 
u'oik 8 6 

multi|M>in( t(iol 8 8 

nibhhtig 8 6; 9 93* 
|)Cf‘ning 9 610 
planing 8 6; 10 266 
INiIisliing 8 6; 10 4.57* 
|Kiwder metal fortning 
8 286 

reamri II 372-373 
sawing 8 6, 12 42 13 
shaping 8 G 
sitigle-|K>*.ni tool 8 7 
sjKred and feed 8 R 
lapping 8 6 
threading 8 6; 13 612 
turning 8 6 
iilliaMHilc 14 181 182 
MachiiuMcr 1 220 
MacTnnes, I). A. 4 486 14 19 
McKccbnic, James 7 201 


I MrKcHhnie, K. K. 14 269 
I MacKeiide, K. R. I 595 
1 Macketi/ic Ray 9 158 
: Mackenzie lamiuiid 9 158 
I Markeii/*' Mountains 9 156- 
I 1.59 

j Mackenzie Plains 9 152 
j Mackenzie Rivet 9 152. 158 
' Macketel 5 416, 419; 8 9* 

, iiiniinc fishriieH 8 113 
I M.ickeic‘l shaik .\rt .Sliaik 
! Mr Killrip, A. A. 8 429 
; McKimiiii), II K. 10 567 
I McKinsev, J. C. C 7 411 

■ Mcl.uighliii, 1>. ». 9 172 
Machiiirin serk's 12'102 

’ MaclecHl, I). B. 9 .542 
. Maclcocl, J. R. 7 163. 9 531 
, Mil (>rKl gage 8 9-10*. 14 210 
‘ Macles 4 9H 
I Mil I'll hie. X. 9 r>9.^ 

■ Mtulura 14 235 

I Mattwn jMtnnffrH 9 419 
McMillan, 11. 7 100 
I McMillan, E. M. 6 30l; 9 41; 

I 10 422. 14 65 66 
' M.tcMillan, j. 6 185 
! MacNeille. 11. M. 7 411 
1 Macon oats 5 18,1 
' Macon /.RS .5 1 218 
Mat uuanthothymhm hirudi- 
miteus 1 19, 516 
I MacT.iiicheniid.ie 7 553 
' MactolMlancc 2 72 

■ Mm lobdrltrt drrnrn I .532 
Manobtolophlhout vinirirtmsis 

1.1 .108 

' Mmiobiotus 1.1 396 

■ Mimobhuus ditpat 13 .198 

i Mmiohrathiurn fau\tiuntft 4 29 
1 Mtutotrulrm 6 579 580 
\ Mwtofheira 4 31 
j MatTOilrntys ianmintht 14 167 
I Mritrorncmiii II 50 
I MacicKonsumer 4 390 
’ Mmtoforixa II 511 
' Maci'ocy'clic rust (microbiology) 
! II 614 

^ Mm imylindrHf 4 41 
I Martrzcydis pytt/era 6 297 
‘ M.icr<Kytic anemia 3 195 

hcnialcKrii deiei mination 
3 195 

Mmrodartylw subspinosus 
3 287 

Macrodasyoidea 8 10 
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Mocfodcttyi 


Mtterodasys 1 10 
Macn)cvo)utl<>n 3 10*14 
adaptation 8 11 
adaptive radiation 8 11 
correlation 8 12 
extinction 8 13 
hypertcly 8 13 
Irrcvmibility 8 13 
mutation (ontc^cny) 8 075- 
670 

preadaptati«Hi 8 12 
rates of evolution 8 14 
relicts 8 14 

sprciali/ation ami snivival 
8 12 

tvpes of rliange 8 10-1 1 
Macrolidr antibiotic are. Ciarbo- 
myciti 

Macromcir 2 601 
Maaomctcorology 8 364 
itfacrmnolecnie \re Polymer 
Mattomumii 11 65; IS 604 
Macioiiiick'us 11 54. 57 
Maironiitriciit 6 563-565 
MaLrophagf- 2 264; 6 3!Xi 
coniu'clive tissue S 402 403 
Macrojihotna /orr/iori 7 328 
Mnirophomtna I2 6t>4 
Macio^fhomina phawU 8 529; 

7 828; 12 535 
Mauc>|HMlidae 7 330 
MacrtNta4i(lidar 7 142 143 
Macrostlcmd 12 145 
MacroMomulae II 541 
Maoostylorrinus A 366 
Mm^ostylna 1 576 
Matroslylus hadaha 4 41 
Mac rotennrs 7 2H4 
Mjiioiiridae 4 41 
MAcriiiAAifci 3 630, 13 120 
Mjcrtii.1 4 24 31 
Macula 4 322. 5 170 
ear 4 320 
eye 5 162-171 
Macula neglccta 10 125 
MAI> fMagnetif ati-lKUiie de- 
ice loi) I 484a 
Madagasrur 1 108 
MaddalciM Mountains 5 118 
M.idder 1 456; 6 224 
Madoiia Rivci 12 529 
Madeliing, K. 7 247; 8 15. 

12 575 

Madclting constant 8 14-15 
ionic crystals 7 249 
Modelling's dcfoimiiy 12 368 
Madison Range 9 157 
Madrc dc Dios River 12 529 
Madro|N>raiia \rr Kclet actinia 
Madreporiir 4 361: 13 52 
Madio-Tertiary tJcofloia 9 506 
Madwn, F. 3 548 
Madtom 2 552 
Maelstiom 9 251 
Maeitrichtiaii stage S 5(5 
Mafic minerals: in gabbro 6 1 
Igneous locks 7 17-18 


MaBc minerals—roKf. 
lava 14 349 

principal rock-forming 
8 17 

Magadi, Lake I 107 
Megadtna 2 315 
Magazine, film 3 123 
Magdalena River 12 527, 530 
Magellanic Clouds 6 8; R 15; 

II 246 

Magelonidae 10 461 
Magenta 10 606 
Maggiori*, Lake 5 115 
Maggot 4 211; 5 361 
Magic numbers, nuclear 9 205 
Magic-tec junction 14 423-424 
5/Agi( it tula aefttnulrfim 
6 171 

Magma 8 15-18 

(oiiiposition of 14 353 
riysialli/ation 7 552; 8 16 
diinili- fonnation 4 2*14 
magmatic assimilation 8 IH 
magmatic diffeientiation 
8 lA 

mingling of magmas 8 lA 
origin of 8 17-18 
{K‘iiogr:tplii< pios'iine 
10 4*1 52 

pctrologv 10 83 84 
pliY.skal pio(Nn(ii‘s 14 353 
primal y tii.igm:i 8 17-18 
uMction priniiplc 8 17 
seioiidatv magmas 8 IH 
silUa-fxMir 8 16 
sitica-iicti A 16 
teni|M‘iatuics of A 15 
vis<mil> 8 15-16 
vokaiiic 14 319,353 
xeiioliihk (oiisiiltirnts 8 18 
are aho Lava; Volcanology 
Vfagiiiatic assimilation 8 IH 
Miiginattt diffcrenliation 8 18 
civstal assimilation in 10 51 
ciystal fiariionation in 
10 50 51 

isotopic le.i<l Studies 7 431 
]Niiogiaphic province 
10 19-52 
))C(io1ogv 10 84 
Magmatic evolution 10 86 
Magmatic gases 10 425 
Magmatic sloping 10 84 
Magnamycin see ('avbomycin 
Magiic-gage 4 533 
Magnesia <rr Magnesium oxide 
Magnesia alba 8 19 
Magnesian limestone 7 515 
Magnesite 8 18 

carbonate inincialx 2 467 
magnesium iKCurrcncc 8 19 
Magnesite refiactorics II 409- 
410 

Magnesium 4 545; 8 18-24 
anodi/ing 4 535 
content in present day 
organisms 9 517 


Magnesium— coflf. 

crystal structure 9 599 
electron con6gurati<m 
4 504 

extraction and refining 
11 120 

extractive metallurgy 8 277 
Grignard reaction 6 269- 
271 

heat of aimbustion 8 290 
incendiary 7 .54 
ionization potential 4 ^4 
natural ocettrrem^ 8 19 
organoinctallic compound 

9 402-403 

plant, mineral nutrition 
of 10 280 

plant, iiiiiicraU essential to 

10 284 

principal coni()oiinds 8 21 
pioduction 4 466; 8 19-20 
prop'rties 8 20 
icsistivfty II 497 
uses 8 20-21 
wurkabililv 8 20 
Magnesiiiin alloys 8 21-24 
alloy pirpaialion 8 23 2-1 
cominenial alloys 8 21-23 
fabiicahility 8 24 
sliuitiital matciialii 13 205 
uses A 21 

Magm'siiiin geimanale phos 
plior 6 177 

Magricsitini-ii'on mica 2 246 
MagiieMiim-nukel pli.is(* di.i 
gi.im 7 ini' 

Magnesium oxide A 21 

ns eiectiic insulation 7 158 
from niagncsite 8 18 
secondaiy emission 12 121 
as thermal insnlatui 6 374 
Magiiesuim |>er<hlot.tle 4 77 
M.igneMum sulfate 
hepiahydrate IS 254 
Magnet 8 24 26, 47-48 
atomic thcHiry 8 25 
keeiiei 8 25 

magnetK dipole moment 

8 25 

magnetic field A 30-33 
iiorth-Mrtith orientation 
H 25 

in particle acceleiators 

9 576-580 

|N>lc Strength 8 26 
see alio Electromagnet; 
Mngneti/atioii 
Magnet wire 3 392; 8 26-27* 
Magnetic air-borne deiectoi 
1 484a 

Magnetic alloy see Magnetic 
matei ials 

Magnetic amplifier 8 27-29 
core inau:riai 8 27 
nonlinearity 8 28 


Magnetic ampUfier-coni. 

In servomechanisms 12 ^ 
speed of response 8 28 
Magnetic anisotropy 1 47j 
Magnetic braking 2 318 
Magnetic ceramics 2 650 
Magnetic circuiu 9 131. 8 yj 
30* 

air gap fringing 8 30 
circuit calculations 8 23 
eddy currenu 4 409; 8 sn 
hysteresis 6 599-609; % ji, 
reluctance II 445 446 
Magnetic clutcli 3 225 
Magnetic ud>ber 8 47 
Magnetic compass see ('iOmp4>s, 
magnetic 

Magnetic cores IS 159 
materials 8 28 
Magnetic ampling 3 521 525 
Magnetic damping see Damp 
ing 

Magnetic declination 4 36, 

6 141-146 
declinometer 4 36 
Magnetic declination survev 

11 22 

Magnetic deflection 2 557; 

12 46-47 

Magnetic dip ter Magnetic in 
clinatioii 

Magnetic (l(|Kdc 4JJII: 9 Mk* 
M.ignetic di()olc anteiiiM to 
Antenna (aeiial) 

Magnctir dipole coupling 8 tJ 
Magiietir difiolc luomc'iil 9 
electron spin 4 517 5IK 
magnet 8 25 
iiiidear >rr Ntitleai iiio 
ments 

Magnetic disks 13 159 
Magiiciir dium IS 159 
Magnetic Iciiile see leiiilr 
Magnetic luld 3 479. 8 30 33' 
48; 9 346: 19 296-2965 
ain|X‘re-tuin 8 31 
near antenna I 441 44V 
449 453* 

in cavity n'sonaior 2 576 
of earth see Geomagnetism 
eddy curieiit 4 409 
electromagnetic intltictum 
7 69-70 

as electron Iciis 4 510 
electron motion in vacoHin 
4 510-514 

energy of 7 65 66* ; 8 32 
field strength (inieiisiiy) 

« 146-148; 8 30 
Hall effect 6 319-321 
induction 8 30 
Larmor precession 7 405 
lines of force 7 526*. 8 
magnetic induction 7 
magnetic units 4 461 
oersted 9 276 



MipKlic Beld-con*. 

Miliclr accderittors 
9 .172, 574-576. 578-57!t. 
',51-51(2 

6 5( 

piivluclion nt high tleldj 
.It luw temiwratures 
4 ',71 572 

shii'lding 12 253-254 
,.f >htps i 45-44 

8 51-52: 12 472 
„r Mill 13 268 
itcji Mi|>crcoiiductors 
13 ‘««»-2966 

«i/so Magnet: Magneti- 
Mtion 

field (earth) sec Ceo* 

M.ii!iKni Ihihl and powder 
il.iuh » 22'i 
dii'iirIK nii\ 8 55, 211 
tin rent 4 403 
I ii-i ii<Mn.igiielir induction 
7 (i'l 71 

law 5 182 

ftuxiiielei iiieastitetneiU 
% 56 1 

iiiit;ni'ii( intludtoii 7 71 
mi^ncrit. iimi^ 4 461 

head ^magnetic n* 
K 58 10 
hNNfiirsis 6 

* 1" -•! V2 

iiuliiiatum 6 144 
(ii]i Micle 4 56 
' i.th imliKtoi 4 558 
iiii.iMiieiiieiil 7 'i5 
Mu'isciu iiuhiKion \re Indue- 
*■('11 iiiagneiic 

indiKtiop aeteleiatoi 
" ItMalioii 

‘ii.'iMiit ink 7 115. 114 

‘kt'IKIII lllltllMIN M'<‘ 

Mi^iuiit lielil 
'IjutKi.t leu-. 8 35 54* 
ru iiiatciiaN 8 54-36 

Miiito 1 266 

•itnmic structure 8 56 
■■on alU*>s 7 265-264 
■>‘»n Mlicon allo> 7 26*) 
Hiagnciic ullo\» 1 259-260 
magnetic ceratnicn 2 650 
iii.igniiir separation tnelli- 
>Nls 8 47 
Mil metal 8 652 
mmmetallu fcnitci 8 54-55 
I'Minalloy 10 22 
Hcimalloy 8 35 
'* 'Vu‘hr meiidian 4 36; 6 144- 
!li. 

"iRmiit microphone 8 360 
'•■'Knrtic mine 12 266 
minor 10 388 
'•■*KMeiic moment 8 36 

hTiiiiwgneiiiim 5 218-219 
■iMgnetic units 4 461 
''•••gnciism 8 48-49 


Magnetic moment-eont. 

magneton 8 66-67 
Magnetic moment, atomic: fer- 
xotnagnetism 5 229 
gyromagnetic ratio 6 507 
Magnetic moment, electron 
4 516-518; 8 56* 

Magnetic moment, niirlear see 
Nuclear moments 
Magnetic Uoiili 4 36 
Magiu'lir (Miii|Nile moiiieiit 
9 I'll 

Magnetic ordeiing 1 469-470; 
9 90-91 

Magnetic particle testing 8 287- 
288 

Magnetic |K‘rmeahiii(y .ire Per- 
meability, magnetir 
Magnetic pickup 4 240-211 
Magnetic |M>le .si length 4 460- 
461 

Magnetic |M)les (eailh) 6 I H 
Magnetic psriie II I5U 
Magnetic quantum niimbcr 
II 162 

Magnetic letoiding 8 56-41 
aiiciatc testing I 195 
Innainal N>Meiii 8 41) 
(inemalugiapln 5 121 129 
computer lecoiding 8 11 
data leioiding 4 Hi 17. 

8 41 

disloilion 8 11 
diop otitH 8 II 
fhittei and wim 5 556 ‘r>7 
inagiuiic heads 8 58 39 
noiH* 8 11 

optiial lecoiding 9 5.57-358 
pieicioided l.ijM's 8 11 
piinl-thloiigh ? M 
icYoiding iliaradeiisiKs 
8 39-40 

lepiorliKitig (liaiaiteiisiir 
8 :i()-4» 

lepKMliKiiig ssstein 8 39 
; slneuphonii '>\siem H 10 
telrphiinc tajic r<*<«uliiig 


Magnetic rcsonaticc-ront. 
idectron paramagnetic res- 
onance spectttMCO})y 
4 514-516; 8 45-46 
feiri magnetir 8 46 
ferromagnetic 8 46 
gvrotnagnclic ratio 8 45 
magnetodiemistiy 8 55-55 
molmilar (N>am« 8 541 
iHicleat 8 41*45 
obv'tvalioii <if 8 44 
IKiramagncttc 8 46 
qiiaiuiim llieoi) 8 44 
Magnetic rotation rrr Faindav 
cflec t 

Magnetic scatteiuig (neutiun 
difruiiton'i 9 8!) 9t 
Magnetic separatum methods 
8 47 

oie dtC'Ssing 9 589 ' 

seiMialiun (mechanical) 

12 187 

Magnetic sound Hack 5 124 12.5 
M.igneiii sunm we 
(•eoniaghelic sitMin 
Magnetic siiicecs’ geomagnet- 
ism 6 149-1 *8) 
gcoplissical exploiaiicm 
6 l()6 167 

miiieial pios(M-ciiiig II 21- 
22 

jiettoleiim piosjM’ding 

II 26 27 

Magnetic Misceplibiliis wc Sns 
ceptibilits. magnetic 
Magiietu ia|»e I U> 17, H 57 11, 
n I VI 

Magneiic t.qH* puKcsMiig 
s\ stems 4 1(» 17 

Magiieiu ta|>e lecoidtng wr 
Magnetic iccotding 
Magnetic theiiiioiitetei 7 6(il 
Magnetic linn Idins 8 47-48 
lalnicalion 8 18 
hsstcirsis (hai.idc'iisliis 
8 48 

levrisal of tnagneiiralion 


8 41 

television ia|>c H'coidtug 
8 41; 1.4 458-4.59 
Magnetic rvliigeiatoi 5 574 
Magneiic lelaxaiioii 8 41 45 
election paramagnetic ic‘s 
on.inrc s|ieciM><tcop\ 

4 515 

tc'iiuinagiu'tic 8 45 
magnetism 8 42 
nticleat 8 12 
imrainagnetic 8 42-4.1 
spin-spin energy 8 42 
Magnetic reprcHluting system’ 
8 39-40 

Magnetic lesonancc 8 45-16 
antiferromagnetic 8 46 
applications 8 45 
cohtr centers 3 296 


1 K IK 

I \fagneiic units 4 Iii0-46l 
I aiiqieie lui.. I .151 

gauss 6 80 
gillmu 6 JH5 
iiiaxwf'll 8 IK' 
j cK-rsled 9 276 

I »rlH-r 14 1M) 

, Magnetic v.iii.ilion w<> 
Magnetic dechnatiim 
Magnetic vertot |roU'tilial 
4 510 515 

MagiK’tisin 8 18 19 

antifc'rroinagnclisiii 1 469- 
471 

atomic physics I 652 
(Uiiic tempriaiure 5 625- 
I 624 

i demagneti/atiem 4 52 


MngfittluHM 

Magnetitm-~con<. 

diamagnetism 4 96-97 
and electricity 4 402 
electrodynamics 4 Alt 
electromagnetism 4 496 
electron spin 4 516-518 
ferrimagnrtism 5 218-219 
ferromagnetism 5 229-254 
geomagnetism 6 144-150 
Jiistory 8 48-49 
Irrm alloys 7 265-264 
low-temperature physla 

7 597-598 
magnet 8 24-*.^ 
magnetic field 8 50-53 
magnetic flux 8 55 
magnetic induction 7 71 
magnetic materials N 54-56 
magnetic relaxation 8 41-4,1 
magneiic rcscmaiice 8 45-46 
magnetic units 4 460-461 
inagncti/aiion 8 49-.52 
magnei<Khenustr> K 55-5.5 
inagnetiNitalics 8 68 69 
metal inspection, magnetic 

8 287-288 

tieiiiroii diflruciicm 9 69-91 
iinrlear 8 45 

|uirainagiietism 9 547-.550 
iwiiiieability 10 22-25 
imientials 10 .558 
r|uantuin natiiie o( 4 97 
I su|K'Koncliirlivily 15 297- 
I 298 

siisceptihility 15 530 ,152 
ic'iiesirial 15 .521 
tlu'imomagnc'tlc effects 
1.5 5K6 

Magnetite 4 582, 6 167 ; 8 49* 
non ore 7 2't8-259 
in meteorites 8 512 
sc'paiation 8 47 
spinel group 12 617 
in laromte 13 386 
Magneti/ation 8 49-52 

Baikhaiisen rftect 2 98*: 
8.51 

coie loss 3 479 
CuiU' tcmprratiiie 9 625 
cMivch 6 599, ft .50-52 
clc'inagncti/ing fields ft .52 
domain giowth ft .50 
of earth see Geomagnetism 
fetiomagnetism 5 229-254 
gvroinagnel'c effect 6 506- 
507 

hysteresis 6 599 600; - 
ft 51-52 

magnetic field 8 51 
magnetic snsceptihility 
IS 330-352 
magnetic units 4 461 
niagiictochemistry 8 55 
paramagnetism 9 547-549 
of rocks II 594-.597 
I saturation ft 50 



2J1 M«9iMrf« 

Mifnetization->con<. 
of ihips 4 43-44 
single crystals 8 51 
see also Magnet; Magnetic 
flux; Magnetic resemant^ 
Magneto • 52-53 
Magneto-acroclynaniics 8 56 
Magnetocaloric effect 8 53 
Magnetochemistry 8 53-55 
Magnetoelastic coupling con- 
stants 8 69 

Magnetugas tlytiamics 8 55-56 
see also MagneioliycliiKly- 
namia 

Magnrrograpli 14 279 
Magiictograpli, solar 13 26H 
Magnctohydrodynainic 
lamer generator 8 5b-5lM 
MtignelohyduKiyiiaiiiic sluKk 
tul»c 4 491 

MagiictoliydrmlynaiiiicH 

8 56ii-03 

external gas How 1 11)3 
flow inslahilitv 8 62*63 
Hall effect 8 66 
liyiliodynamic equations 
8 57 

lu|ui(l 8 566 

Maxwell's i'<|ii.itKMts 
8 565-57 

Oliin's law 8 57 5H 
pinch effect 8 56 60: 

le 232 233 
plasma 10 385-367 
shock waves 8 62 i 

steady flow 8 GO 61 
su>Ilaratoi 8 59 60; 10 387 
sunspots 8 306 
transient flow 8 62 
tianspoit-CHpialioii desiiip 
turn 8 63 
luibuhmo* 8 63 
wave motion in fluids 
14 430 

Magnetomechaiiiial laiio 6 3fl7 
Magnetometer 6 146. 8 63-6<i 
ahsoliiic IV|>c 8 64 05 
acioinagiKMic siitveying 
1 93-94 
classical 8 61 
dexUnometer 4 36 
MA1> I 484n 

magnetic dciliitation meas 
uremetit 4 36 
magneloinctne zero bal 
ance 8 63-66 
nuclear 8 64 65 
obac'i-vato)>-t>|>e 8 61 
quart/ huii/ontal 8 65 
relative 8 65-66 
rubidium va|M>r 8 63 
saturable core 8 63-66 
Schmidt vcilical field bal- 
ance 8 65 

sine galvanometer 8 64 
standard intensity inatru- 
raenc 8 64 


I Magnetometer— conf. 
use in prospecting 
II 22 

Magnctometric rcro balance 
(BMZ) 8 65 66 
! Magnetomotive force 8 66 
ampere-turn 1 333 
gilbert 6 185 
magnetic units 4 461 
reluctance 11 445-446 
Magneton 8 66-67 
Bohr 8 06-67 
nuclear 9 101 
^Veiss 8 67 

Nfagnetooptical shutter 10 1.50 
Magnelooptics 8 67-68 

tJotloii-Moulon effect 8 68 
Faudjy riba 5 181 182*: 
8 67 

Keir effect 8 68 
Majotana effect H 68 
Paschcn-B.irk effect 9 588 
Voigt effei I 8 67-68 
/iTinan rffea 8 67; 14 607- 
6IU 

^fagnl*toplumhlte friiite 2 650; 

3 219 

Magntiopulsi-d s> stems (<*lcC- 
tioiiiagiK'lit ptnpulMon) 

4 4% 

Magnetorrsistaiue 6 21; 8 68* 
(jMbiiio disk .3 176 
cntbuiotion 1 476 
Magtirtmlalu sliieUling 12 25.3- 
231 

Magnri«ntati(s 8 frff-OO 

(loiilonib's law of \rr Clou 
loinh's law 
ter rtfwi Magnet 
Magnelostticlion 8 6*1 
fetiiles .5 221 

ferromagnetism 5 231-233 
inagiieltK'UMu coupling 
constants 8 69 
lialistliuri 14 181, 182 
Magnetioii 8 69 72 
aiiiplibns 8 71 72 
aniplition 8 72 
Clown of-fhonis 8 71 
cw o|>ei'aiioti 8 71 
election paths 8 70 
liulr aiul slot riicuit 8 70 
inuidigilal ciKiiit 8 70 
tmthniiical tiiiiing 8 70-71 
nuHirs 8 70 
oscillator 8 6*)-71 
pi nimle 8 70 
platinoliuii 8 72 
pulsed R 71 

radar tiaiisinitter II 211 
rising-siin circuit H 70 
transit time 8 70 
soilage tuning 8 72 
Magnetron lieain-switching 
tube IS 360 


Magnification R 72 

g^metrical optia 9 365- 
367 

gun sights 6 298 
telescopes 18 449 
MagniBcr (optical) 7 454-455 
Magnifying power 8 72 
Magniiiide, stellar 8 72-74*; 

18 38 48 
color 8 72-73 
color index 8 73 
of galaxies 6 8 
methods of measurement 
8 73 

parallax 9 546 
I photos'isiul I 615 
AJafinolia S IKH; 8 74*; 14 I80a 
Magnolia acunnnata 8 74 
Magnolia grundtflora 8 74 
Magnolia gravimetci IS 516 
Magnolia kohu\ 8 74 
Magnolia nMfrofyhylla 8 74 
Magnolia liie 3 183 
Magnolia soulaugeana 8 74 
Atagnoha itellata K 74 
Magnolia hijirtala 8 74 
Magnolia virginiana 8 71 
Aiagnolia 1 iilan 8 71 
Magnoliaceae 4 44 
MagnoltofihvUuni 9 502 
Magnus, lau of 13 5786 
AfngNMsm 5 121 
Magniissoii, 1.. B 14 66 
Magoptiral (*incni.iSco|)C prints 
3 127-128 

Magpie 8 74 j 

Maguta Mountains 5 118 
Maliogany 1 1H7, 6 17-1; 8 74- 
73* 

Maliogunv beetle 2 131 
Mahog.iiiv I edge 9 301, 308 
Maiden hah 111*1' 6 187 
Mairi.N 5 549 
Mam sequence star 4 207; 
n 3'l 41 

Maiiitainabilitv (»f equipmcmt 
8 75 

udjnstinents 8 75 
tomiNinent design 13 379 
r\|iriidable coinjxinents 

8 75 

on-site lejniii 8 75 
reliability of equipment 
II 443-445 
lepair 8 75 
sianctanli/ed building 
blocks 8 75 

sysieins engineering IS 379 
Main* \rr ('a>rn 
Maja 9 434 
Majidac 4 34 
Majolica waic 10 .546 
Majui diatonic sedr 12 48 
Majoi term 7 578-579 
Majoiana effect 8 68 
Majorca (Mallorca) 5 117 


Majority carrier « 168. 
Major! (qualiutive anaU,!,, 
11 IS6 ■ ' 

Makassar Strait 9 271 
Makran Range ] 577 
Maksutov optics 1 613 
Maksutov telescope is 
Makushin Volcano I 523 
Mai de cucleras 14 124 
Malachiidae 3 277 
Malachite 8 75 
copper ore S 464 
gem material 6 fKi 
Malachite green acUl-hasc indi 
cator 7 60 
dye 4 302 

Malarlemys cenhata J| 527 
Malaclemys tertapin 3 25, 

13 502 

Malarobdelltt 2 114; II .560 
Mtilcirabdtff/a grotta l| 560 
Malacorheriui 3 23 
Malacocotylea see Digeiiea 
.Mulacon 6 317 
MaUiroMtinu 7 472 
Atalaiosoma tmrtivaua 7 16M 
Malacoiitraca I 562. 3 ,562. 

8 75-77 

Ain|ilii|MHla I .Cio.'tfl 
classifKation 8 76 
(lumacea 3 622 
Fucaiida 5 9fi5 97 
KnmalrUoMiaCrt 5 102 Mt'i 
evoliiiion H 76 
la*ploMiaca 3 562. 7 17n* 
8 76 

Pdnt.irida 9 527-529 
IViacarida 10 1-2 
Malad Spiiiigs fld.di(0 H 18 
Malndie du somntfil sft Me*[i 
ing sickness, .African 
Abdenifi aiijouunar 3 255 
Malapteriirui 4 428 
Afrt/rt/»trrM»iM e/n/riVitc 4 428 
Mnlaren, 1,;ikp 5 115 
Malaii.i 4 218; 5 0; 8 77* 

10 428; 13 8 
Cinchona 3 122 
cnloinology.eionnmif 5 5 ' 
mosquito 8 599 
Pioto/oa II 60 
thermotherapy 13 596 
Malaspina lUacicr 6 2f8l 
Malathion 3 251-252; 7 141 
MalrcMlcrniata 3 277 
Maldanidae 10 462 
Malehraiiche, N. 10 33 
Maleic acid (cis) 2 475 
Maleic anhydride 10 467 
Maleic liydra/idc 6 ,530: 8 674 
herbicide 6 422 
Maleylacctoacctic acid 0 10^ 
4-Malcylacetoacetic acid 2 35 
Malic acid 2 32 

Krebs cycle 7 370 
L.-Mallc acid 5 23 



MaimMiii piM*M 


Malignant anaplaamoili II 567 
Malipianl piwtule I 457 
«,II.F.P.7 558 
jlalla-oree 12 25 
Mallaginc lavas II 597 
I ^ 290 
Malleibility 10 401-402 
Mafieabte iron 7 259 
cast 2 540-541 
Mallw” * 206 

Mallcfilui 1 4M 
ylaltcomyfes 8 S89 
tlall«'o»<vrf5 mallei %ee AcUno 
batdlut mallei 
Mdlleonmes liwulomallfi 
%2U 

XUIIriM 12 357 
tar 4 319 
Rotifera II 634 
\l<i/Ii>nioMas S 117 
MiU(i|)lMga 7 134, 593; 8 77- 

ijl* 

\fjlm Jurassic) 7 325 
Malnuiiitton 8 78 60 

(fll m|Uiicmcnt8 8 78 
t'sH'ntial metabolite (lefi 
iiriicies 8 79 
^'riH'rali7c<[ 8 79 
Kwushioikoi iliseasc R 79 
Mil(in.ile 5 74 

MjI.iiiii and 2 36. 475. 5 29 
Maliitiic (‘^tct wr I'.inyl iiitiln- 
iiJte 

M. n 139 

MaipiKliian ImkIv 5 MO 
Mil|iifrhun lell 12 1 15 
Mjlpi«hi.in c*>r)>us<1ei IS R 
Mall iN’vrniKe 8 HO HI 
Mall flu'it.ise 5 26 
Mall Miu'gait 14 321 
Mali.! fr\er see Iliutellosis 
Maitav- I 3Wi; 2 4(>1: 5 203. 

R «l» 

iliprsiwc svMeni 4 172 
tnal gland 9 370 
'Ijlu t, L. 12 126 
Malilms. T. R. 5 133 
Malnttg of bailey 2 I(K»-10I 
\lalinl II lOK 

'l-liov 1 3Wi. 2 19. 452. 461 ; 
4*12. 164; 8 81-82* 
ccllnbioiic 2 620 
Mains. E. 10 448 
M«/ui baceata 3 532 
apple 1 495 

•MwIim tlomrslua I 495-494; 

3 537. 5 M5 
MaliJk’ Jaw 10 448-449 
•Mfl/uj malus iee Malm domes- 
lira 

Ala/ui fwmila see Malm domes- 
Itra 

MnOii syh/e:ftTis see Malm da- 
otntira 

2 108; 4 108b; 8 82*; 

>« 146 

»uo 2 884-585 


Milv.tef-cant, 
cola S 275 
jute 7 327-528 
kapok tree 7 332 
Malysitc 6 325 
Malziekte 7 563 
Mamba 18 27 
Mamel River 5 121 
Mammal nest beetle 3 276 
Mammalia 1 415. 420: B 82- 
83** 13 530 

adrenal gland embryology 

1 75 

Allotheria 1 257 258 
Amniota 1 328-329 j 

Whavior development 

2 139 

bcliavioul capiKitv 
12 400 

capybaia 2 448 
Cclarea 2 660 
Clhiroptera 3 63 
Deimuptcu 4 67-^ 
F.iithcria 5 125 
fwsih 8 83-84 
gt't^rapliir distiibiition 
8 83 

liisntivotn 7 142-143 
fiiM'iItvor.i fimtis 7 143- 
114 

Monottmi.ila 8 5R1 
Vfonoiiemnt.t fossils H 581 
inorphologv 8 82 83 
phslogenv 8 K2 
^NirjMiise 10 522 
Ptotothnu 8 82; 11 51* 
Siienia 12 347 
Sirniid fossils 12 347 
I 'I'luiLi 8 82; IS 54B 549* 

I Mammalia fossils 8 83-84 
^ Mamntcdian tespiratUm II 530- 
531 

Mammals (social beliaMui)* 
AmomaiiHk 12 400-402 
behavioral capacities 
12 100 

bleeding giotind lelniions 
12 402-403 
cat 12 402 
development 12 103 
development of social 
(iigani/alioii 12 403 
ptiniates 12 403 
rodents 12 403 
seals 12 402 
socialt/ation process 
12 40.H 

society 12 40J-404 
wolves 12 402 
Mammary adenocarcinoma 
10 487 

Mammary gland 2 325; 8 84-85 
cinbrycvlogy 8 84 
lactation 7 377-378 
maturation 8 85 
Mammiffctna patkinsotui 8 241 


Mammt'ffaria perbella 8 24l 
Mammoth Cave. Kentucky 
6 301 

Mammotropic hormone 6 480 
Mammoiropin II 477 
Afammut 10 636 
Afammotfius primigencMs 
10 636 

Mamore River 12 .529 
Man: cliromosonie iiuinbcn' 

3 107 

riassifuaiioii of 1 458-459 
cU'iiial foimula 4 66 
dc'velopiiieiii.il stages in be- 
havior 2 140 142 
fond see Fonil man 
gestaticui pericxi 6 182 
Individual variation 1 458- 
459 

prehistory of see 
Archeology 

spontaneous mutaiiuii lie- 
quciiilcs K 675 
veitc'hia 14 307 
ire also Anthicqxilogy. 
phvMCid; EiiviiMnmeiiul 
))iutcHlion; Life, oiigin 
of 

Man eater shaik 12 ?4‘V 
Man-made fiber tee libei, 
man made 

M.III of war hull 5 536 
Managc’itienl gaming 12 340 
Maiiaur 8 85 86*. 12 317. 361 
M.III.IU.IIII plain 1 673 
M.in.iuaiu Rivet 1 671 
.5faiiaYtO(/o« feidM* 10 465 
Mama 1.3 389 
A/cimhioiVie 14 175 
Mancliuiian plain 1 5RG 
.Vfaiidaiiii 8 86 i 

Mamlaiin oil 5 71 
Mamlaiin oiangc 5 516 
j MamkUmine I -166 
Mandelir .icid 2 35 
Mandeloiiiliilt: 1 621 
MandelMam, I.. II 332 
Mandelslain, .Sianlev 12 54 
MaiidcKiain rtprcM;nlatiuii 
12 54. 54n 

Mandible flower jaw) bone 
12 373 

Mandibiilat aich 12 356 
Mandibiilaia 1 555. 560. 8 86* 
(;liilo|HKla .3 56 61 
Crustacea 3 562 569 
DiplopcMla 4 ^9 
Insecta 7 133-137 
\Iyriapoda 8 682 683 
Paiiiopcrila 9 595-596 
Symphyla 13 365 
Muneb I 475; 5 564 
Manebach law 5 207 
Maneuverability, aircraft 1 192 
Manganate 8 89 


ass 

MangancK 4 M3: S 86-89 
alloys 8 87-88 
elccinm coiiBguration 
4 504 

extractive metallurgy 8 277 
ionization potential 4 504 
inanganite 8 89 
plant, mineral nutrlticm of 

18 280 

plant. miiieraU essential 
to 18 284 
pnxluction 8 87 
pio(MTties 8 87 
liuxlochrosite II .553 
Afaiiganesc bton/e 3 469 
M.ingan x* carbemate 11 555- 
554 

Manganese cuiniMitind 8 88-69 
Manganese ethylene bisdithio- 
caihaiMHie I 475: 5 .563 
Manganese Huoride 1 469 
Manganese nodtilcs: In Creta- 
I u'ous deposits 9 514 

I in P.vifi€ Ocean 8 130 

I ill radiolarian eaith 11 315 
pviolusilc 11 117 
M.(iiganese oxide 1 470-471: 

8 HH-89*; 9 90 

Manganese sccUimmts 12 140 
M.nigantM* vaii.'idium steel 
13 206 

Matiganin 4 459 
Manganitr 8 80 
M.ing.inoan boraeite 2 290 
M inganopfiyllitr 8 346 
Mange 12 29 
Mangel 5 182 
MangcT 2 436 

Manfitfern indira 8 90: 12 26 
Mangiii niinoi 6 299 
M.inKo 8 90*; 12 26 
Mangiove cuckoo 3 612 
Mangrove swamp 8 90-91 
Aftita ] 106 

Manic dejiresMve psychosis 8 91 
involutioiiai tnclancliolia 
7 236 

Manifold (engine^ 8 91-92 
Manifcdd (malhcniaiics) 8 91 
Ciliri biiiidk 5 253 
Manifold ftopniogy) 13 682-683 
Maiiitiot 2 538 
Afflui/iot esndenla 2 .538 
Manila hemp 5 2.50 
abaca 1 1-2; 12 79 
Manila rope 1 1 627 
Manioc 2 538 

Manipulated quantity (control 
svstems) 3 429 
Afatiit 16 119 
Maniian 8 92 

hemiceUuloK 8 599 
Mannc Siegbahn 8 566 
Mann<*d space flight see Space 
flight 

Mannheim proceu 12 412; 

13 261 
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Mannldi imcHm 


Mannich itactton S S75; ) 47S 
D-Mannitol 1 S2: 8 582 
Mannocarol<Me 8 92 
Mannoheptulose 8 578 
D’Mannonk acid 8 580 
D-MannoK 6 225; 8 580 
hcmicelliilMiic 8 
maiinan 8 f)2 
monoKiuhanilr H 57K 
D (-f )-Mannuse 2 455 
Mannose-fi phostphatc 2 4(HI 
D'Mannuronic arid 2 451*452 
gum 6 297 
Manuiiictcr 8 92-95*, 

18 581 

gldU'tube 8 92 
inclinrcl-tube 8 95 
mercury 8 92 
U*tube 8 95 
weU-ty|ie 8 95 
Manoinctric method 8 40 
Maruonella »imrdt 5 257, 259 
Mansunelliasia 5 258*200 
Manxonia 4 218 
ManUfoceras inlet mettem 4 87 
Mantidae 8 93; 9 416 
Mantis 8 93*94 
Mantix reltgUisa 8 95 
Mantis shrimp 6 479, 15 150 
Mantissa 7 575 

Mantle ut earth .see K.'nlli 
(mantle of) 

Mantle lock see Regolith 
Manual-shift liansmission 
14 41*45 

Manubrium 3 10; 12 555 
Kotifeid II 054 

Manufactured gt^m see Gem. 

manufactured 
Manufactureis' litei.tluie 
7 542c 

Maiiufaciuiing; assembly metli* 
ods 1 594 

automation I 070^/ 079 
gage bhx'ks 6 5 
indiistiial eugineeiiiig 
7 82-83 

inachining opeiatioiis 8 0-9 
mass piudiictioii 8 165-101 
mcul forming 8 286 287 
pilot pimliiciuHi 10 22fl' 
230 

|>r«Nliieli(m eitgtnerring 

10 640 612 

piotot>|)e (e<piipiiietu) 

11 51 

quality amtiol 11 158-142 
statidardi/ation 4 78 
tolerance 19 664 
tooling 13 670 
Manure 1 123; 8 94* 
ferlilidng 9 236. 241 
Mamis 12 364 
Manutius, Aklus 14 171 
Matty -plume moth 7 464 
Manypiies 4 158 


Manzanitas 4 298 
Map 2 534 

air pressure 7 273*274 
air temperature 7 290 
bathymetric 9 519 
omtouT representation 
3 425 

economic 2 536 
facies (geology) 5 175-177 
forest mapping 5 455-457 
forest stantls 5 455 
geologic 6 142*143 
glolMT. terrestrial 6 213-215 
gravity 6 166 
isollth 5 176 
isomagnclic 6 1 18 
isopacti 5 175 
isothermal rhatt 7 290 
land raiubility 12 428, 447- 
449 

land use 2 555-556 
litliofacics 5 176; 12 328 
magnetic I 95 
palcfq{e<^t<tphiL 9 519 
pdleogeolt^ic 9 520 
|uilcolillKdogic 9 519 
p;dins|)aHtic 9 519 
|K.‘iioleum ptospecliiig 
11 25 

relief 2 534 
tem|x’iatuic anomaly 
7 2705-271 

toiN>grapliir 2 514-515; 

15 677-079* 
topology IS 679 680 
wcathei 14 454 
see also tonography, 
J'oiMtgi'aphic sinveyiitg 
an<l mapping 
Map design 8 91 95 
Map plotting 15 ti77 
Map piojcctiuiis 8 95-97 

Aitoff-llamnier oval world 
projcriioii 8 97 
All>eis equivalent conic 
897 

I M/iinuthal prujeciions 8 % 

I a/imuthality 8 95 

confoimalitv 8 96 
conic piojertioiis 8 95 
cylindiual piojeclioiis 8 95 
defoniiatiuri paticim 8 95 
directitmal relatituis 8 96 
equal-area 8 % 
equU4ileiiar 8 96 
in geodesy 6 122 
gnoinonic arimuthal pro- 
jection 8 97 

great circle loutes 6 267* 
268 

laifiibcrt coithirmal conic 
897 

Metcator 8 97 
navigator’s chart 9 16 
}M)lyamic 8 97 
properties of 8 96 
significant tines 8 96 


Map projmioni— conf. 

Btcreographic azimuthal 
conformal 8 9? 
transverse Mercator 8 97 
Map reproduction 8 97 96 
inked'plate printing proc* 
esses 8 98 

non-ink reproduction proc- 
esses 8 98 

Map scale 8 98-99*; 13 677 
Map symbols 2 554; 13 677 
.Map turtle 3 23; 5 51: 14 166- 
167 

Maple 8 99 100; 13 115 
Maple sugar 13 259. 243 
Maracaibo, Lake 12 527 
Maraiion River 12 529 
Maranta arundinacene I 549 
Maraniaceac 1 549; 3 1B6-192; 
12 76 

Marauniut perniciotus 2 585 
Marattia alata 8 100 
Marattialcs 8 100*; 16 346 
Marble 8 100-101': 11 591 
calcitc (y|K: 8 100 
calcium mineral 2 .198 
carlxm 2 462 

tompiessive stieugth 4 615 
iloloinile ty)»c 8 100 
oinamentai stone IS 152 
sMUet Ionic K‘c>\slalli/a 
turn 1 1 59K 

velocity of sound in 12 516 
Mai hie Imnc I tR5, 12 568 
Marcasite 8 101 
Maich fly 4 212 
Mtnthatilta 2 551 
Maifhanlia ftotymotfsha 6 415 
Maulie, Apennines of 5 118 
Maichison, R 1. 10 25 
Mauoni, G. 7 254 
Maicq 3t -Hilaire method 2 585 
.Mauiis. £. 4 562: 13 125 
Mate (^igiiiliiin 8 592 
Maic (aisium 8 592, 595 
Mare koecunditatis 8 59,1 
Marc Frigoiis 8 595 
j Maie Hiimoium 8 592. 503 
Mare Imbniiin 8 592. 594 
Mare Neciaiis 8 592. 593 
Maic Nubium 8 595, .591 
Maic Oiieniale 8 592 
Mare Screnilalis 8 592, ,595 
Male 'rian(|uiUitalis 8 592. 594 
Mate Va|ioiutn 8 595 
Maigaric acid 2 474 
Maigaiiiic 8 101-102 
Margai'itc 3 77 
Margarodet 6 475 
.Margeiiau, H. 5 101: 7 HI6 
Marggiaf, A. S. 2 95 
Marginal distributions 10 629 
Marginal seas 9 249 250 
MarginuUna glabra 3 453 
Mariana Trench 2 110; 4 565* 
564; IS 223 


Marie, P, 0 597 
Marie Byrd Land 1 4M 
Maric-Victorin, FrSte I* 37; 
Marignac, J, C. G. 6 !; 14 
Marigold 9 408 
Marijuana 8 102*; 14 235 
Marimba 8 666 
Marine algae 4 13 
Marine arthropods 11 10^ 
Marine biocycle 3 526 
Maiine biological sampling 
8 102-102cf 

Maiinc boiler 8 I02d.|03*. lif, 
see also Steam boiler 
kfarinc borers 14 558 
Marine bug 6 401 
Marine* charts 2 535 
Marine delta 4 48 
Maiine ecosystem 4 405, 8 Kn 
109* 

collecting niaiiiie oigaii- 
isms 8 I02-I02(/ 

Murine engine 8 109 112*. 1|{, 
backing |Mm«‘r of ships 
12 282-285 

diesel diicci drive 8 Hi) 
dic*.sel-cUTiiic diive H Ml 
governors 8 111-112 
internal comhusium lii 
giiics 8 109 
oil «)nsum|ilioii«H HI 
IOC ipiocating sir.im ni- 
gines 8 109 
ic'chKiion geais 8 111 
steam engines 8 100 
Nleaiii tinhincH 8 100 
turlioelectiir dme H Hi 
Mamie engineeiiiig 8 112 
iiiaiiiK- bnileis K I02d hi< 
maiine engines 8 in*) M2 
maiine marhineis 8 M<> 
127 

marine projicllcrs II 12 !> 
ship propulsion 12 276 281 
ship ptoptilsion leacmis 

11 561 364 

Marine environment 8 105 10*’ 
classification of f .19 
Marim; lisheties 8 112-116 
Atlantic Ocean 1 627 
Baltic .Sea 2 89 
Bass Strait 7 .59 
conservation pioblems 
8 115 

distiibution of fishins 
grounds 8 115 
impioving tlie harvest 

8 114*115 
life cycle 8 114 
North Sea 9 165 
potential harvest of 
fisheries 8 114 
production 8 112-113 
productivity estimates 

12 120*121 



Moriwv (liafA 


Minne fishcii«-r«i(. 
lolf of planttt 114 
upHcrlling region* 14 2l0fl 
foiiiiog 9 271 
h.)tna(lc 2 101 
( iui)H’(IU $ 145 
(tnaiM-king 4 279-282 
4hi|»Morm 12 292 
uitiiri pu'scrvation 14 558 
{{roiogv; aloll 1 6<t6*647 
iti.i't.it Undfoiins 9 2425- 

(niitiiicnt 2 il shelf and slojic 
» 4i!2-«S 
d<It.i 4 48-51 

oiu.n tc«. geoinnrpliolctgi- 
(.il (laHSifiiuiion 5 79'8U 
ni.MUte wdimenls 8 132*147 
(iitMinc iduiid* 9 281-203 
scjmniiiit and gu)<d 

12 122 123 

\lion* processes *2 209-390 
iiihiii.nii>c canyon 13 215- 

216 

MilMiiaiiiu* to|>ogi«iphy 

13 210 223 

iiiibidily (unent 14 140 
I >7 

stt> illut OdMiiographv; 
r.ilroorolog\. raliVN’fol 
i>;>\ ()>(‘<H'heinual as]N'cts) 
siuiitx* jiiliiiriHe on weatliri 
.r..| ttimau‘1 171 170, H 110* 
<o.isial iipuclling 14 210ri 
V.IIIIH lilt 8 101 IDS 

Viit.iirtu Otran 1 439-140 
*<i' iKMflirs 12 305 306 
sea latma 4 3!l 
(oiii{K'ns.i(toii df'pdi 
12 1O0 

<oiii|M‘nNjtion ititeii- 
siiv 12 100 

intcnsiiy lotjiiiiciiieiits 
12 119 

photic /one limits 
12 106 

H'asonal variation 

12 no 

visibilitv and picda- 
tois 12 105*100 
marnu* ecosystem 8 103-100 
]H>|iu)aiions' (oiii|>osition 
of 12 121 

fliirtiialions in 12 121 
si/c measurement 
12 121 

{MfHhictivity cariMm diox- 
ide assimilation 
12 119 

gcogtaphic variations 
12 120 

oxygen production 
12 119 

pH change 12 119 
photosynthesis 12 119 
rmpiration 12 119 
seasonal variations 
12 120 


Marine life— eonl. 

upsMrelling 12 120 
sound: noise makers 
12 107; 14 200 
scattcrers 12 606 fiOc; 

14 199 200 

source of peiroletiin 10 56 
see also Marine Oslieiies; 

Mai me miuobiolog>, 
Murine icxoiirees 
Marine limestone 7 516 
Marine machinery 8 116-127 
air-conditioning ecpiip- 
raent 8 123 124 
air Tcvitali/ation equip 
ment 8 121 
anchor 8 125 
auxiliaiy 8 121 
blowers 8 122 
centtiriigal pumps 8 122 
umipicssors 8 122 
condensers 8 121 
c<»nosioii 8 127 
diesel propulsion H IIB 119 
dtsiilling plants 8 123 
ejcctois H 122 
elertiic plants 8 i20 
engines vee Marine engine 
Ians 8 122 

iuei ronsideialions 8 117 
heal f:\clungcis 8 121 122 
lieatitig 8 125 
maihienaiue 8 1 1K 
noise 8 1 17 MH 
niidc'ar propulsion 8 120 
piping K 126 
piopnisioti 8 116 121 
pumpt 8 122 

lecipiocating sfcain ]>iimps 
8 122 

leftigc'ialion 8 i25 
lotaiv pumps 8 122 1 

shafting H 120 
steam propulsion 8 119-120 
steam tiirhinc*s 8 120 
sict'iing 8 124-125 
surface* eondenscis 8 121* 
122 

ventilation 8 123 
vibialioti 8 117-118 
weights 8 117 
Maiine maish 8 127-128 
Maiine melcoiology' -hip 
looting 12 2H4-2K5 
Marini* microbiology 8 12H 129 
rhcmoatitotrophs 8 129 
licterotiophs 8 129 
Interrelationships ol micio- 
organisms 8 129 
marine biological sampliOg 
8 I02-102d 
pliagotrophs 8 129 
photolrophic micKKirgan- 
iims 8 128 

role of mientorganisms 
8 129 


Marine navigation 8 129-130*; 

9 10 

anti-collision 9 21 
bearing of ship Ig 285 
celestial 2 583-587; 8 129 
dead lerkoning 4 18-2!*; 

8 129 

harlKir control 9 21 
insttuinents 9 17-18 
Nautical Almanac 9 6 
naval inelcorology 9 7 8 
navigatorschaii 9 17 
piloting 10 230 232 
ill fNilar legions 10 443 
imsiium-fixing 9 21 
ship loiiling 12 284 2K5 
Maiine phosphate II 23-24 
Manne pio|H'IIei wf Pto|>c*lIri, 
maniie 

Maiine lailway 4 2K0 
Mamie lefiigeiation 8 130 
Mamie legicssion 2 169 
Mamie it‘-ouues 4 344 345; 

8 130 132* 
exiiadive 8 130 131 
living 8 131 

nonestiactivr 8 131-132 
non icm-wabic 8 130 
leneuable 8 130 
.\faiine .salvage 12 285 286 
Mamie stxlimenls 8 132-147 
.IOVSS.I) Nxt clay 8 135-137 
age (liieiminahon by foia* 
iiiindeta 5 435 
\tlaiilit Ocean I 623 621 i 
aulhigemc inineial loima 
(ion 12 IU8 

aiithigetiic pior<*ssi*s in 
1 671. 12 lOS-lOO 
bay deimstis 8 132 133 
btogenir cailmii H 130 
bulk densilv measineincnis 
8 137 138 

cakair'oiis <H>/c‘s 8 135-136 
f hlonte 3 77 

ciniialic iccord in 8 141- 
115 

cconpiesMonat wave 
'cioiitv measuic'inenis 

8 . r-i:w 

coiiiig devices 8 115 146 
deltaic depoMis 4 50 51 
diatom mur 8 135-136 

clicxigc sampleis 8 102c, 

144-14.5 

rieinoiit abiindanies in 
4 5.50 5 >l 

etivitonmeiiial temi>era- 
tiin*s9 5t>9. 516 518* 
environments of deposition 
8 132*137 

c-stnaiine deposits 5 83-84 
free fall coicr 8 145 
globigcrina m>/e 8 135 136 
gtah samplers 8 I02r 
"great snowfall ' 8 136 
on giiyots 12 123 
ilUte in 7 23 


Marine ledtmentf— epnf. 

incompretiibiliiy meanirC’ 
ments 8 137-138 
ionium method for nu oi 
deposition 8 139 
isotopic tlicrmometeri 
8 142 

kaolinitic sociirc area 7 331 
lagcxNi deposits 8 132-133 
lead, isotopic comiNMition 

7 428 

littoral deposits 8 132 
ncriiic deposits 8 1SS-1S5 
netitic sedimemts: calcare- 
ous 8 135 

I' tnc'alcareoiis 8 133* 
135 

organic oo/es 8 13.5-136 
]M’lagic de|XMits 8 135-137 
phvsir-d pio|>crties 8 137- 
138 

piston corci' 8 140 
ptc‘ro|Kid oo/c 8 I35-I36 
radiolariait cMnv 8 135-136 
rales of seilimrntatlon 

8 1.H9-141 

I sampling and 'outing de- 
vices 8 143-147 
M.'istnic letiacticm mcascire- 
incnis 8 138 

shear wave velocity mcas- 
iiicments 8 137-138 
silicecmt. oores 8 ]35'136 
in siibmaiine canvons 
13 21:5 

terrigenous deposit* 8 133, 
136 

tians{N)tt CM sediments 

8 I3r; 139 

fir aho l.iiliosphere, geo- 
chemistty of; Sedimen- 
tation (gixilogy^ 

Marine sextant 2 585; 12 234 
Manne sleiol 13 139 
Marine transgression 2 469 
Maiiiu-r 12 541 

.Macing Maiviii sunshine re- 
coidcr 13 292 
Mamisky. J. A. II 5 
Maiioilc, Kcitne 2 313 
Maiiotie's law 2 313 
Vlari{msa 4 203 
Maiitimc Alp.s 5 117 
Maiitime ramimission 12 283 
Maritime safely: buoy 2 871- 
372 

light lists 7 508 .509 • 

lighthouse 7 508-509 
routing ships 9 8 
Marjoram 12 613 
Markab 9 61 1 
Marker Iceacons 7 148 
Marking inks? 112 
Marking smokes 12 82 
Markov chain: probability 
10 628 

stochastic process IS 142 



Markdv procMt 


Markov proem IS 142 
Markowitz, W. 4 350 
Markownikoff. V. V. 1 62 
Markownikoff’s rule 1 63'64; 

C 325 

Marl 8 147 
Marlilc S 147 
Marlstone 8 147 
Marmara Sea 5 1 14 
Marmer, H. A. 12 95 
Marmctlata group 5 117 
Marinolite 12 197 
Marmot 14 541 
m^rmota monax 14 541 
Marquoas Itlatid^ 9 263 
Mars 8 147-154 

albedo 1 223; 8 147 
aRtrutioiny I 618 
atmosphere 8 148 

cliemiuil coniiNisition 
8 148-149 
rlotids 8 149 
mass 8 HR 

hurfarr fitcsMiic ft 148 
vertical stnictiire 
8 149 

bright regions ft 151 
canals 8 153-154 
(lark it^gions ft 151 
Deinios ft 152 153 
esca|)e velocity 5 68 
iniernal constitution ft 152 
mass 8 147 
oblatcncss 6 204 
phases ft 147; 10 100 
PiiulHisft 152 153 
|M>lur <a|»i ft 150 
radio waves fioiti II 215 
rotation |icnod ft M7-MK 
satellites ft 152 153 
surface features ft 150 
surfare tem|K'r.ittiir ft 150 
telescopic ap{M.'ai.iiKc ft 14H 
water on ft 15fl 
Marsh 8 107: 13 333 
flcMHl plains 10 260 
glaciated legions 13 333 
marine 8 127 1 28 
Marsh. O. 7 8 
Marsh, S. fi. ft 641 
Marsh lieetle 3 278 
Marsh biids 14 490 
Mandi elder 4 2925 
Marsh gas 8 339 
Marsh test 1 550 
antimony 1 478 
aisetiic 1 551 
Manh tieader 6 401 
Marshall, K. 14 230 
Marshall. N. ». 12 60(‘ 
Marshall's acid 13 262 
Manilia 13 1 16 
Mar8i|K)branchii \ev ('.vilosto* 
mata (Qioidata) 

Marson, M. 5 534 
Marssemia 8 213 
Marssonia rosae ft 213 


Marssonina agaves 12 348 
Marmnina panaltoniana 7 478 
Marstoii, A. T. IS 333 
Marsupial frog 12 10 
Marsupialia ft 82; ft 155* 
Jurassic 7 327 
kangaioo 7 330 
opossum 9 345 
MaiMipialia fossils 8 155 
Marsupiiiin: Maisupialia ft 155 
Peracarida 10 1 
Marten 12 1 

Martens' hardness test ft 275 
Mailciisite 6 381. 13 90 
Mattes tttneticana 12 1 
Maitrs petmanti 5 264 
Martin. (;. \V 8 688. 10 275 
Mat till ft 155-156 
Maiiiiigale 13 144 
AfuihMo/ttef/a t omniums 5 432 
Maityniaceae 14 132 
Manissi. A. 4 346 I 

Maix. F. 7 48 

Marx impulse geneiator cir- 
cuit 7 48 

Masbate, island of 9 482 
Masf i .1 571. 6 VVii: 8 i:.l» UiU* 
aiiiimmia I 650 
< IK lilts ft 158 
discrete eneigs levels 8 156 
fieipuMKV oi lime siandaid 
8 157 
gas 8 I5G 

high setisilKiM ft I5t> 
hydiogeii I 650 
infraied H I5K, 160 
laMT 7 KKhi 106d 
low noise ft 156 
low-iemperaliiie ofioration 
ft 158 

noise tem{>eiaiuic 8 159 
optical ft 1.58. 160 
pumping fretpieiKS K 158 
Kaiiun tspe 8 1.58 
lesonaiit laviiv ft 150 
thei iiuNlKiamH 
<‘(|iiiUI»i llllil 8 1 54> 
three level solid stale ft 15H 
timr-intei sal tneasureiiieiil 
13 616 

two level solid slate ft 157 
M.iseia. F 7 I22(f 
Mask (tab 3 531; 4 33 34 
Masked duck 4 201 
Maskeletiite 8 312 
Maskelviir, N. 6 264; ft 504 
Masking (sound) ft 160-161 
(omplex sounds ft 160 
heating 6 351 
noise control 9 125 
pine tones ft 160 
by tandom noise ft 160-161 
subjet live tones ft 160 
Mj.s1ow, a. H. 10 33 
Mason. B. J. 3 217; 12 391 
Mason, H. L. 1 292 


Masonry 8 161 
cement 2 627 
mortar 8 599 
Mass 8 161-165 

atomic mass unit 1 652 
conservation of 3 407 
energy 8 162-163 
and force 5 435-436 
and gravitation 6 1^3- 
265*; 8 162 

ginvitational 6 265; II 435 
hydraulics 6 530 
ineitia ft 162 
longitudinal 11 432 
lucasuicment 2 73-74 
moment of inertia 8 56.5 
piojtettics ft 162 
rest iiMss 11 533 
standaid iO 205 
transfet 3 113 144 
liaiisverM* 11 432 
(lints gtaiti 6 2IG 
kilogiani 7 347 
slug 12 '183 
Mass, acoustic 7 37 
Mass, leiiier of tee (X'liter of 
mass 

Mass defect ft 163 

.tee also Binding eneigy, 
nialeai 

Mash disliibiition (cai th’s trust) 
13 518 519 
Mass tneasuies ft IKK 
Mass nuinlH’i 4 517 ft 163* 
Mass ptiHliiction 8 163-161*: 

10 643 

effects ft 161 
machines 8 163-164 
standaidizntton of parts 
8 164 

tee also MaiiufaclUiing 
.Mass s)M‘Cliogiaph ft 164 166*. 
558 

Mass s|M>(|ioim'ier 8 161-166 
atomic weight I 663 
Oaltiiroii 7 296 ^ 

canal lavs 2 435 
Mas& s|K*citosCi>|)e ft 164-166 
applications ft 166 
mtscelianeous tvpes ft 166 
operation ft 164-165 
Maas spectrum ft 161 166; 

12 592 

Mass-transfei »{)eiatioti 8 167- 

168 

adsorption I 78-82 
oiefficients 4 144 
roimtCTruneiit o{K'ialion 
3 518-519; 5 156-158; 

12 500 

diffusion 4 142-146 
gas absorption 6 43-4.5 
heat convection 3 443 444 
leaching 7 422-424 
separation (chemical and 
physical) 12 166 I 


•olventeatattionija),, 

niblinuition IS 2io 
Mass wasting § ISfl-ig; 
creep 8 166 167 
debris-avalanche 8 157 
carthflow 8 167 
landslide 7 m $%-, n 
mudflow ft 167 
permafrost 10 22 
rapid flowagc ft If,; 
rock creep 8 166 
slow flowage ft 166 
soil CTcep ft 166 
solirtiiciioii 12 4H2 
I Massalsky, ’l\ B I 26.3 
I Massasauga II 347 
Massif S 167 
Massif Ontral 5 118 
Massif du Pelvoiix 5 117 
Masiospora 7 )22c 
Mast cell 1 395 

connc*ctive tissue 3 402 10' 
hypciscnsitivitv 6 5i|2 
M.ist4ccmiK'lirorine% ft KiH*. 

9 112 

Afaslacemhrlut tiuuiufimtuf 
ft 158 

M.ist.i\ 2 IM, 12 157 
Kolifei.i II 633 
Mjslei sl,ive uisiiiiptitsitoi 
II 446 

Maslifophis 2 2.55 
Masthophis fliif'ctluni 2 2 >'» 
Mastti^atnoeha tt'ptaiis 8 15s 
II 547 

Miistigaiiuwbidai II lo 
\fa%ttgrUa 11 548 
Mastigiiphora ft 168-170* II '<: 
ceoh^y H 170 
f-Mglem 5 98 
motpliology ft 168 
nutrition ft 169 
Pht toiiiastigopli(iir.i 
10 212*, U 52 
rcspnation ft 170 
Zouinastigophorea 11 32 
14 6*27 628* 

Mattigofirorlus friganlfUi 1 4‘*f» 

14 235 

Mastitis 1 468; 7 390; ft 170* 
14 028 

MasUxtotUoidea 10 6.36 
MastcKlynia 2 325 
Mastotennes 7 284 
.Maslotcnnitidae 7 284 
Mat 10 598 

Mataniiska Valley 9 159 
Mataura River 1 671 
Match ft 170 
Matched filter 5 270 
Matching |)entuc« 6 2.5 
Mac« 2 388 

Material balance equatiem 

10 73 



M^el pfjMc K 2JT 


M,«riiltationoe energy t49S 
„,KriaUt«"<'ling»J70-171 
,„,„».tion 1 676d.679 
,n plant transporUtion 
10 923 


plant layout ID 322 
aandafditation 4 79 
Matfiial’ handling machines 


8 I'l 


bulk handling 2 365*370 
Minvfung 3 447*450 
ttjincyor 3 450-452 
rit'vating 4 557*559 
judiMiwl iniiks 7 86-90 
inniMig machinery 8 489 


nionoiai! 8 577*57H 
Mjtnials le>tmg Reatloi 

n 5<io 


Mju-inal iiiiliieiueH 171 172 
Mn'Tiiialical l)iolt>gy tee Bio* 
pliiMO. in.illieinatical 
W.nlu-m.itnal hioplivaics iff 


Mtthematlcs~aml. 

logic 7 578-582; 8 176-177 
mathematical notation, 
contemporary 8 172-174 
mathematical physics 
8 174*175 

Monte Carlo mctlKKl 8 5H6* 
587 

number sysu*iii$ 9 220*223 
number theory 9 224-227 
operator theory 9 338-341 
peituibatioiis 10 39*41 
potentials ID 537 
probability ID 624 630 
series 12 189-196 
toiKilogy 13 682 
Mdtiiiesoii cell 3 71 
Mating II 476 
assoilivr 6 

lamkim see Pantiitxis 
Mating system: inlMe(*diiig 
10 508 


bi.>|>hvsi(S malhcmalical 
M.iil»-inali(al gciigt.i|iliy srt 
(to»*,'iaph>, mathemalUal 
M.(i)i('ni!ilHal logic 7 578 
ii.iUliuii 8 172 
iii.Mif ,il mmk'l' Monte 
l.iilo mrthml 8 586 5 H 7 
MitliomaiKal notation, con 
H 172 174 

M.illif'ni.iliial pbysKsH 174 175 
Millirmatits 8 175 186 
.ii^ehta 1 23 K 241 
. 111 . 1 IM 1 C geonieiiy I 387-392 
U'Hilean algeliia 2 288 
• lUiiUis, (iilieienlial and 
iiilegial 2 401*403 
(••iii])le\ iiiiiiiIkis and coiii- 
jilex van.ihles 3 336 343 
tiitilonnal iiMppiiig 3 395 
397 

«H>iihn4«‘ systems, graplii- 
tal 3 454-456 

(oiiiiieiexamplcs 8 177-178 j 
lietermniants 4 82 I 

ihrrncntul ecpiiitions 4 125 I 
eipiatums, theory of 5 46* 
47 

Fourier stiies and integtals 

5 487-490 

game theory 6 24*30 
fp'omeliy, differential 

6 150-152 

m'oincuy, euclidean € 152* 
155 

Kraph theory 6 253-256 
8ioup theory 6 282-285 
infinity 7 96 
interiwlation 7 216*219 
least squares, method of 

7 444-445 

linear programming 7 522- 
523 


paiiiiiixis 6 5U3. 10 508 
Mating tvtK* (l)acicria) 2 21 22 
Matra Moimialns 5 118 
Matrix (connective tissue) 3 103 
Matrix (mathemanrs). deteiini 
nants 4 81-84 

lineal svsienis of c-qualions 
7 524 

matiix raliuhis 8 180-fHl 
str nlw Maltiv tlu*otY 
Matrix lalculiis K 180 i3l I 
Mutiix u)m|KUind (luiiiines 
ceiice) 7 hll 

Matrix games <game tlicois) 
fi 27-28 

Matiix tnerhaiiKS 8 181-182*. 
14 22 

Mail IX theors 8 182 84 

matiix calculus 8 IKO IKI 
transformalioii tlu'ots, 
qiMiitiiin 14 22 

I Matroinycin u’c Olcandomyun 
Matte 3 465 

smelling 11 119 
Matter (phssics) 8 ]H1 
antimatter 1 475 
coiisetvalion of 3 407 
defoitnation and fltm 
11 544 545 

and gravitation 6 263 26.5 
inertia 7 W 
Matter fields 11 148 
Matter waves 3 353-3.56, 

J1 154* 

Matterhorn 8 184-185 
Matlesia 7 122;, 122g 

Malthes, t. E. 5 277: 6 HW 
Matthew. W. D. 14 621 
Matthlcssen’s lule 8 185 
crystal defects 3 58I-5H2 
resistivity II 497 
Maturing agent (looil) 5 377 


linear systems of ctjuations Mauch Chunk formation 
7 523 525 M 388 


Maui, island of 9 481 
Maumee Plain. Ukc 9 153 
Mauna Kea 9 481 
Mauna laxi 9 482; ’14 353 
Mauna Ixia volcano 14 353 
Maury, M. F. I 622. 9 266 
Maury. Matthew 12 284 
Mauser mechanism I 554 
Mauve 4 298 
MAVAR str raiametric ampU- | 
ficr 

Max min iiile 6 28 
Maxilla 12 373 
Maxillaiy gland S 565: 4 28: 

5 105 

Maxima fuiictiotis 2 407 410 
Maxiiinim l>keIiho«Hl. biomet 
tUs 2 231 

human genetics 6 503 
statistics 1.3 7 1 

Maxiiniini ixuvei liaiisler itte 
oiein 9 76; 13 597 
Maxwell, lames Oleik 3 5(81, 

4 211 245. 41i2rt. 477. I9t», 

7 5110; 8 49. 412, 9163 
10 152. J75: II 428, 12 40. 

14 m 

Maxwell 8 185 

telalioii to g.iuss 6 UO 
I Maxwell hints 13 418 
M.txwell Ikilt/matm disliibii 
tion or Bolt/mann disnibii- 
lion 

Maxsscll disiiihuliim \rr UuU/- | 
maun disiiibiiiioit 
Maxwc*ir> eleilKmiagneiic the- 
01 y 4 162u. 9 .363 

vee niw MaxiscH's eqiia* 
(ions 

M ixwcll s equations H I8j 187; 
12 '>4 

routine tnig media H IHC 
disphut ment lunent 4 244- 
1 245 

! equation of continuity 

5 4.5-16 

index of tefiaclion 8 186 
inlegial toiin 8 186 1K7 
I or<‘'it' iiivaiunce 8 187 
magtietohvd 1 iKlynainici 
8 566-57 

iiiicrowaves 8 412-413 
ratio of units 8 186 
rerungular ctKirdinates 
8 IH6 

relativistic eleclicHlynamits 
> II 128 4,31 
I nave eqilaticHi 14 419 
ss'iivc guide 14 421 
wave motion 14 425-429 
Maxwell held see F.lectromag- 
itotic Held 

Maxwi‘lli.in gas 10 386 
Mayall. U. 6 7. 12: 13 303 
Mavaro virus 1 4fht 
Mayer, H. ID 153 


Mayer, J. £. 7 Ml; IS 64 
Mayer, M. 4 552 
Mayer, M. M. 3 333; 7 639 
Mayfly i 52; 8 187 
Mayo, F. R. 1 63 
Mayon volcano 14 352 
Mavoiinaise 5 187. 390 
iVfcivoreffa bigemina 1 330 
Mayr, E. 5 478; 12 571 
Maraedtum 2 416 
Afa{orflr/H»n 7 457*458 
Ma//ard .3 56 
McUlitf basalt ID 86 
MCPA 6 422 
4-(M(:PB) 6 422 
MCPP 6 422 
Mcdchatn, I.. A. 10 221 
Meachain crystal bndge nscilla* 
tor 9 425 

Meadow giasshoppet 6 261; 

9 418 

Meaclowla«k. 7 404 
Mealybug 6 475; 8 187* 

3fe.in. law of ilie 4 131 
detinilion 13 67 
r.ilcitlus, diffeiential and 
iiitegial 2 102 
iliffeieiuialum 4 131 
Moan anoinalv 2 .581 
Mt-an ilevialion 13 67 
Me.111 flee path 7 354 .3.5.5*; 

K 187* 

for cosmic rays 3 497 
gas 14 332 

kinetic throiy 7 3.54-355 
molecules 13 293 
M'liiteonduclon 12 171 
sound n .538 
Mean sea level 12 95 
Mf'aii solar time. 1.3 642 
cxiith itaation 4 335 
Mean square* 1 387 
Mean value theotem 2 402 
Meamler lielts 5 31 1 
Meandia lamelUna 12 77 
•Meui/droin 3 474 
Meaiiies 2 568; K I8"* 
Mrantoiu' aimng 8 Gu2*664 
Measles 1 425 166 467 ; 4 102; 
7 34; 8 188', 10 428. 12 370; 
14 yZHa 

Huorescriil antibody study 
8 38.3 

Measure 8 188*189 
Mvasined mile course 12 283 
Measurement 12 74 

\ee. also Instrumentation; 
Ptiysical measurement 
.Measuring woim 7 464 
Meal products 5 373, 414-416 
canned meats 5 415 
cured and pickled mcau 
5 414 

cured and smoked meats 
S 414*415 
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Meal praducta~coa<. 

fau 5 415 

food mirrohinloi;^ 5 424 
fmnm meats 5 415 
tenderized meats 

5 415 

Mfichain, Pierre S 254 
Mechanical (la\<Kil) ID 601 
Mechanical udvaniage 8 189 
block and tackle 2 262; 

6 460 

lever 7 494 

Mechanical bireftingence 

10 149 

Mechanical botulin); I 06 
Mechanical classification 
3 155 156; 12 186 
Mecliuiiiial lUkR see Olock 
Mechaiikal iliOorciiiialx 
1 569 

Mechanical diMiirlMtue 
12 509 

Mcchanhal diawiiijt sre Kiiki- 
iK'ering dt.nring 
Methaniiat engines'rlng 8 189 
air amditioiuiig 1 14'I*I45 
uui<»motive «ee Aiitoinoltve 
vehicle 

control svsietiis 3 420 4‘IK 
heating system w Itealiiig 
machine design 8 4 
machiitriy 8 5 6 
iiianiifacturiiig prmesM's 
\ce Maniif.uturing 
piiine movers 10 5'H)-.592 
tefiigeratioii II 411 415 
ventilating .svsiem 14 295- 
297 

Mc'ihanical c<|iiivalciu of heat 

3 407 

Meclunual equivalent of light 

7 617 

Mcchanlial liltei 5 271 
Mechanical hvsicu-sis I 401; 

4 12 

Mecluiiiial ini|M‘daiue 7 ^>7-18 
Mc'eliatiical tiilegialioii 7 171* 

172 

Mechanical im'l.inioipliisni 

8 303 

Mechanical |nil|iing 9 5.19 
Mechanical puiiqis II 103 101 
Mechanical leaclaiue 7 .38 
Mechanical lectilici 8 1H9-MK)*, 

11 383 

output voltage 8 PHI 
lotalHig 44eiiu'nl 8 PK) 
lliiee-pliase 8 189 
we (iho \ ibiatoi 
Mcchsiiiicai resistance see Re 
sislancc*, mechanical 
Mechanical lesonatoi 4 12 
Mechnniral rotation 13 646 
Mechanical sclicitiatic drawing 

12 62 


Mechanical twins: ineuUogra- 
phy 8 293 

Mechanical vibration 8 190* 
193*: 14 311 

beam vibrations 8 192-193 
bending vibrations 8 192 
critical damping 8 191 
damping 8 191 
engine 8 192 
fatigue 8 191 
ntiller 8 193 
incie.iscd wear 8 191 
lateial vibration 8 192 
longitudinal vibration 
8 192 

membrane vibration 8 193 
miciophonics 8 365 
musical instiunufiits 8 193 i 
naluial frequency 8 191 
principal caus(*s8 191 
icsonant^ 8 191 
M’lf-excitiHl vibiations 
K 193 I 

lime inlet val measuiemcnl 
M 646 

toisioiial vibiation 8 191- 
PI2 

MecliaiiKal vve.itlieiing 
fgeiilot>v) 12 13*1 

Mechanics 8 193 191*, 10 207. 
13 517 

angular monienttim 1 405 
celestial 2 579 583 
clavsical 8 I9t 
continuum 5 255 256*; 

13 517 

dviMniics 4 313 314*. 

8 193-194 
fluiil 5 3% 338 
niatiix H IKI 182 
quaniiirn 11 15’M62 
rdalivisiic II 431 433 
soil 12 149 -158 
statislual 13 58-66 

Mc’chanics, ilavsicai 8 19*1 
ballistics 2 78-84 
caiisalitv 2 571 
ct4esti;d 2 .579 5H3 
ceiuei of gravity 2 628 
centtoids 2 611 
(ollision 3 29U-2!>I 
cotisiiaints .3 415 
dynamics 4 313-314 
foi«- r. 435 137 
gravitation 6 263-266 
kinematics 7 347 
lagiaiige’s equations 
7 3B3-3H6 

linear inomciiliini 8 56() 
nunimal pimciplcs 8 471 
motion 8 6fH)h 
NcwKm’s laws of motion 
991 

pieccviioii 10 568-67U 
rigid-budv dyttamics 
n 570-577 

statics 8 193-194: 13 54-56 


I Mechanical, claMtcal>-eont. 

I strength of materials 
IS 176-177 
work 14 .551-553 
Mechanisms 8 lfM-196 
analysis 8 195 
escapement 5 68-69 
four-bar linkage 5 483-487 
gear 6 81-86 

grapitical kinematic syn* 
the.sis 8 195 

kinematics of machines 
8 195 

inatbematical synthesis 
8 195 

stulrr (tank \ee .Slider- 
ctank mechanism 
sliding pail 12 .380 
xtiaighl-line \rr .Stiaiglit- 
line mechanism 
Mecliani/alioii 1 676r/-h79 
McLliaiiocaloric effect 6 393 
Mechamiclecliic conveiMon (hi- 
ologv)* bioelectric genera- 
tot 8 108 

iiiecbanoi eceplors 8 197- 
198 

nervc-iinpiilse dischaigr 
sites 8 198 

liansdiutT sequence 8 197 
Meclianooptual vihtometei 
14 ‘U5-3I6 : 

Mechanoiecepiois 8 PH! 20ii | 
bi(K‘ieclii( genetalot 8 198 
code of Sflisoiy messages 
8 20.3 

efineiit control of 8 205 
206 

cquilibiitiiii. biological 
5 47 4<t 

in geneiaioi potential 
8 204 

in im)>ulsc* cliscliatgc* 8 204 
local exftlaiion and gen 
eiatoi elenienis 8 I9H-201 
modulation at accessory 
siruciiire 8 205 
iiKMliilation at leceptor 
level 8 205 

mcclianoeleciric convc*rsinn 
8 19V 

nerve impulse discharge 
sites 8 PIH 

picKliiciion of nerve Im- 
pulse!. 8 202-204 
receptor adaptation 8 204- 
205 

tecepior effector mechan- 
isms 8 PHI 

leccptor iiiactivathm 8 202 
receptor membrane proper- 
ties 8 199-202 

receptor potentiation 8 202 
rcfracloiiiicss 8 201 
transducer seqiienix 8 197 
triggering mechanism 
8 202-203 


Mechu !• 271 
Meciitocirrus I3 195 
Meekers eartilage 12 355 
Meckel’, divcrticnhim; di», 
live system 4 155 * 

gastrointestinal 
orders 6 72-74. 7 2!3 
pancreas 9 532 
Mecklenburg, Gulf ofj 
Mcconic acid 11 108 
Meconium 4 154; 7 125 
MeetmoInU rambrita 12 
Mecoptera 7 114, 139: 8 296* 
Insc'cia fossils 7 139 
Medawar, P B. 7 3.5 
Media components of culture 
3 615 

Medial moraine 8 597 
Median IS 67 

biomctiics 2 225 
Median effective dose 4 111 
Median itiCc'ctive dose 7 <I6 
Median lethal dose 7 (77 t‘,;< 
10 4.37 

Methcaffi 13 122 
iWedicHgo falealrt 1 233 
.MediVflgo obiiultin\ 3 527 
.Med/crtgfi \ativa I 233 
Mi-dual bactc-iiologv \er R,|4 
tetiology. iiirslic.il 
M(*dical science rhuiral pi 
Ihologv 3 192 202 
dentistiv 4 63 * 
gc'ionlologv 6 182 
surgciv 13 322 323 
Iviatogcmesis 1.3 191 I'll 
toxicohigy 14 5 6 
Mc'clic.il tlieiapv. prosilK-sii 
1 1 2K 3(1 

psychotlierafA' II 80 
isulicMCtive iv)(o|ies II L's'i 
latliologv II 315 317 
xuigeiv 13 322 323 
ihertiiiXhc-iapv 13 593 ’i9li 
Medicinal piodiicts biologuah 
2 217-219 

phai maceuikal < heiiiisirs 
10 92-9.3 

phaimaceiiUcal testing 
10 93-94 

Mc^liciiie 8 2UG-207 

clinical pathology 3 19” 
202 

foiensic 5 440-441 
gerontology' 6 182 
nuCTobiology 8 348 
nuclear radiation use 9 1“^ 
nursing 9 229 
pliarmao' 10 97-98 
public health 11 90 91 
surgery 13 322 
teiatogcncsis IS 491 491 
Mvdii, .Sinus 8 593 
Mcdiiian senes 12 327 
Meclucrraticaii anemia 13 9 
Mediterranean ffour moth 
7 472 
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^^iBirano" fomi * 1*9 
^rfitctnncaii «crub forest 
jlW 

Urfiiorraiii'an Sea 5 114: * 207- 
.im*; 9 249. 271 
(trwto wind 12 M8 
Mcdit.ir4n<*»n vegetation /ones 
)4 

Mftlmm {rci|ucncy band II 261 
\ 1 , ilium irrtitieiicy radio wave* 

I 'rt!! 

Mitlmm dtt:l IS 90 
Mnlull.! HfK)l filHT 14 547 
Uiilutl. 1 . adienal sfe Adrenal 

Mnluli.1 fibiongata 2 316, 691; 

U 'iff. '»‘i 

hoiiiioiie I 74 

Uff/Kl/'MW 11 85 

II 85 

Mnliisi S 256 

f>ra(iUlaO^ fone 

II 

9 609 

\|itiMli.iiiiii 12 187 
Ufi^ ( K K 10 164 
1 1 .It* /ifi v<9M 7 .H6t 

(> 57-1 
S (>'l 

M' i' uiiluii u.islioMiirMinal 
11.1(1 (lisi)uU‘i> fi 72 74 

fll.-KUOl 10 111 

U' -I. '.'iWrijc fobiujtir S 287 
M. /Mf 3 ;t'ti 
MfuliijHiuohUf 2 61.5 
intHMr 6 .1'l7 
10 50(f 

'.Jf t.h-iuiluit /<ii\ 3 578 
'lY'ilorcpli.dus 9 60 

4 111 

Of MV fiat4ieothrrioulr.% 

h VW 

'•(i;.il(fj»a 3 .566 

larva 4 26 

•ffit/o/M ntlaulifii 3 223 
7 464 
4 199 

M(|fuiiinirii<lae 4 212 
^^•H'mthrofnn 5 478 

li/}ham*s nonffgu a 

5 567 

'*t«.tl»lionc 8 208 
'l«i(ftivity 4 2.13 
'KMp'Kliidac 6 18 

lunnior 7 8 

'^^f'Atnhxxui matruiuf 6 581 
''(■K'l'Ocrc* 4 56 
^l(i.jsiKHaiigium 12 1.59 
I 510: 12 1.59 
'•<K.iHfor(»ph>ll % 352 
6 581 

'^'K'»Uin vicld: alomic bomb 
I 618 

see Walt 
'•’V Vfuurilis 8 101 
8 208-209 


Meggwri, W. F. 14 441 
Megophrys nasuta I 453 
Metbomtan cyst 12 124 
Meibomian glaml 12 123 
Meijer formula 7 165 
Mcincs/, F. A. Vening 10 446, 

IS 418,419. 514 
Meionite 12 51 

Meioiis 4 573; 8 209-211; 10 199 
anaphase 8 210 
cell division 2 602 
chiomosomc abctralioii 
S 113 

chromosome theory of he 
icdity S 1H 
diaktnesis 8 210 
diploncina 8 210 
inteiphaM: 8 210 211 
incCiplusc 8 210 
(Kfgcncsis 9 310-311 
radiation cytology II 222 
significance lo gcneiics 
8 211 

s|x‘iiiu(i(>gonesi5 12 602 
60.1 

tclophan' K 210 211 
sfages 8 209 211 
Mc'iM'iiheiiiiei. ). 9 468 
Mc‘ismu' 1. W. 8 211: 13 296 
Meivsner tutpu'ftU’ S 613; 8 196, 

12 180 I 

iU’n«Mis s\>leni 9 18. 5‘C 
Moissnei cifecl 8 211*. II 296,1 
gvronugneiir ratio fi 107 
Mcismici -Othsenleld elfe< i 
H 211 

Mcissnci'N plexus 4 156 

digi'sliw scsicni 4 151. 1.56 
Meiloei, I.. 3 48, 11 10 
Mekei huiiit'i 6 261 
Mckdiig Ri\er 1 58u 
Mel.itnmc 14 216 
Melainin<‘-foioi.ildcli>de ledns 
14 215 217 

Mel.imiiie resin l.ttiimntion 
10 4tH> 

molding 10 105 
MclamphaicUe 4 40 
Melantpwia ir»i 5 29H, 10 307 
jMcl.ini|)soiare.i<" 1'iediti.ilrs 
14 217 

McIiincoMaceae 5 562 
Mel.iiKonia4<*ae* Melanroni.'iles 
8 2)2 

Mclantoriiale.s 5 562, 8 212 211* 
(UillevUtHuhnm 8 212 
V.iyl>lmjHiuop<is 8 21,1 
(ilneo^MtridtfUtt 8 212 
Gloeospftmm 8 212 
Mdrcfonm 8 213 
My\o\porium 8 212 
Sphatelnma 8 213 
Melamunis 8 213 
AfWdwoniuw 8 213 
Afcianconfttwi /n/ig»»cwwi fi 252. 
8 213 

Melamltium alhum 12 228. 231 
Mclandryidac S 277 


Melmerpet eryihrorephalus 
14 S4I 

Melanesian. I 458 
Mrlatiici 9 544 
Melanin 3 99. 5 169, 197 ; 

12 .567 

rlinicat pathology H 192- 

202 

gianulc 2 6(M 
inU'guinent 7 171 
pigiuciitatum 10 225 
iviosinc 14 176 
Melandhlasl .5 197. 9 79 
Mel.ui(Kau(nriina 9 320 
MelaiHHcic 4 578; 5 169 
IcaliH*! (hiid) 5 i97 
Mcl.tiiiH.cie sttniulatitig tior 
jnom* 9 629 
n>nnrcti\e tissue 3 402 
pigineMi.iiion 10 225 
piluitJi) gland 10 251 
Melarioicl 4 362 
Mcianoiiia .5 171:9 .S2<1 
iiMile ^skin) 8 517 
Melanophoic .1 99; 7 175 
neuial crest 9 78 
MHnimplus 5 KM): 7 122/i 
.IfriuMopfio p iiiutiiihiuin 9 416 
Mcliinofiliis tnrxuanu'^ fi 261, 
9 tIG 

Mehoiopioleiii 7 171 
.l/e/aH«>Mi(/iuc .1 552 
Meiinuitu\ 1 287 
Mc‘l.iiiK‘tiU‘ 8 213 
\lel.(iseii ini 12 178 
Mel.istdae 1 277 
.Ur/fiM/ria 7 176 
\trirt\ttoug\lu\ IS 191 
Mel('.igiidul.ie fi 18. 

14 161 

AlWcrtgn'c grt//ff/MT»o 

14 161 

Mcle/itosc 2 452 
slflihinse 2 4.52: U 326 
! Mehlite 8 211-211 
I Mchlile hasali 10 51 
j A/eh/.-/Mv 3 221 
j .Vr/t/oCtn n(5ii 3 221 
] .Xfelthlits imUin 1 221 

1 .\tfhhtH% ■lifuinoUt 3 221 
j Melinjc 2 :>23 
'i.- Mdosis 8 211 
Nielioldceae 5 66 
Melissic arid 2 474 
AfWitfira 7 471 
Ah Iilixtes 6 238 
Mehtose see Rallinosc 
\frlittni uitvthnfoimis 1 466 
Me}irii<l.ie 6 574 
Melliii ioniiuU 7 165 
Afeihutga hrh'nae 1 491 
MeMiltc acid 2 463 
Melhtophile .3 285 
.Melhvoniiac 2 523 
Mrhgate mosehala 5 217 
Melfiidae 3 277 
AfWfiidogv’HC I 235; S 529; 

10 302. 12 535; 14 169 


Mr/oj’dogyne arcnciWe • 60S 
MeMdogyne hupla 9 60S 
iVle/njrfogvfte inrogn/lo 7 328 
Afrloidogynr incognitu pcrita 
S5U 

Mrhhntha 7 I22f 
Melon see specific cmtriM ai 
Mud.nicl(>n. Wateimclon 
Melon glowing 8 214-215' 
ihaiarteiistics 8 214 
diseases of 8 214 
muskmeioti 8 668 
Persian melon 10 30 
watciineloti 14 411 
Melotitihinus 9 496 
.lie/o/fAffg'i: oi'ifius 12 247; 
n 629 

Mftoltsiitmus 9 45 
AfWo//tfV/»ricf undulatus 7 594 
Meio^piin ftieiodia 12 .562 
Melphidipftrlla me/irt fi ,37 
Melt xpiiiniiig 4 242 
Melling iMiint 8 215-216 
Mellon, A. W. 7 443 
Melii«'uidae 4 212 
Melville, R. 2 424; 4 .159, 3725. 
37.5, 5 97 , 7 270. 156: II 425; 
13 141 

MeUiile Island 1 .523 
MeUridae 3 277 
Mcmhiacidac 6 470, 471; 14 76 
Membianc* osmosis 9 441 
vihiation 14 313-314 
Memhiane, ion |K'rmeahle 
7 :*55 257 

Menibiane leone 7 174 17.5 
Memhiane hone fciimatlon see 
Hone 

Memhiane filter: water analysis 
14 I'M) 

Meinhraiii}KMa 2 354; 3 16 
Meinoiy 1 490. 8 216 222* 
amne«ia 1 3V8 
.isici cognasis ] .595 
brain .stiucltirc romplexity 
8 221 

delay period S 220 
factors affecting 8 219-220 
loc.di/ation of 8 221 
long-term 8 221 
measures oi 8 2t8 
ineiluKls of studying 8 216* 
219 

nature of material 9 219 
nrivous system 8 2% 
piohlem vdving 
(|>syclHilogy) 10 633 
shoit-teiin 8 220 
Memory devices see Storage de- 
vices 

Meinotron storage tube IS 162 
Mciiiramcook Kstiiary 14 399 
Menadione II 105: 14 344-S45 
see also Vitamin Ik 
Menarche 8 22.5 
Menard, H. W. 12 305 
.Mendel. Gregor 8 222 
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Mendel, L. B. 1 417 
Mendeleev, D. I. 6 176; 6 222; 
10 16; 12 50 

Mcfidclcvtum 4 545: 8 222'; 

14 67 

Mendcliiin behavior 1 459 
Mendelian heredity 10 507 
Mendelian ptipiilniion 10 507- 
512 

Mendelian segregation 8 G59 
Mcndclisni H 222-224 

chromosome theory of he- 
redity S 114 
gene 6 104 
heterosis 6 430 
iiKlcperKient assortment, 
law of 8 223 
segregation, law of 8 223 
sex-linked inheritance 
12 233 

Mcmh>ciiio KsGirpment 13 210 
Mendocino Fucliire /one 
13 219 

Monger's theorem 6 255 
Mentiaden 8 223-224 

marine fisheries H 113 
Mcnindcc, Lake 1 672 
Meninges 2 316. 630; 8 224*; 

9 (iO, 68 

Meningitis 1 466-467; 8 224*; 

9 69-70: 13 245 
hemophilic bacteria 6 412 
spinal cold disoidcrs 
12 617 

Mcningoteic 9 69 
Meniiig(KS>rtiis 2 3; K 224, 9 29 
McniiigoeiJU’phaliliN 2 546 
listeriosis 7 512a 
neivous system diMndeis 
9 70 

Mcningoniyelorele 9 69 
Meriippe 4 54 
Menif>ltf. mertrnatia 4 33 
MenisuMheriidae 3 394, 6 599 
Mfnisrothrrmm 3 394 
Menisais IS 316 
Meniscus lens 7 452-453 
Menopause 8 224-225 
Mrnofton galtinaf 7 593 
Mcnoix>iiidac 8 78 
Mcnoiriiagia II 481 
Mcnotyphla 7 143 
Mciisa 9 413-414 
Metischutkin, N 5 72. 76 
Menstrual cycle 9 451 
MenstruaHon 8 225*; II 476 
menopause 8 22 1 
Mental abnurnialitv srr Abnor- 
mal behavior 

Mcnul dehcicncy 8 225-226 
sihiMirmal behavior I R 9 
classification 8 225 
cretinism 3 546 547 
degrees of intcltiy^ncr 
8 226 

diagntMis 8 225 
mtHij^loid idiocy 8 566 


Mental deficiency— conf. 

phenylpyruvic oligophre- 
nia 10115 

Mental illness 8 226-227 
electtoconvulsive shock 
4 471 

types 8 226 

see also si>cciric entries as 
Hystciia; Manic-deptes- 
sive inychosis; Obses- 
sive compulsive reaction; 
Paranoid stale; Phobic 
reaction; .Schi^ophTelua: 
Somati/alioii 
Mental telepathy 5 159 
Mentha antennK 8 227 
Menihrt f)if>erila 9 628 
Menlha spicala 12 5G3 
/>-Mcnthadieiic 13 496 
/i-Men(hadiene-l(7^2 13 496 
Meiiihane 13 496 
/f-Menthc*ne 1-K-ol 13 496 
Menthol 8 227*; 10 112 
pep|M*rminl 9 628 
3frn/:WiA 5 39 
Men/el, 1). II. 3 507 
Meit/ies, K. |. 8 142 
Mcpactinc I .51 
Me|>ciidiiie 9 4 
Mepliitinac 2 523 
Meffhtth 1 1 33 
MefihUtx tnefthiUs 12 371 
Meprobamate 14 16 
I Meramt'tiaii iitagt* 2 471 
I Mcibromin NF 11 108 
I Meicalli intensity scale 12 150 
I MercapSfil piocrss 10 70 
Mcicaptal 1 229 
Meitaplan 8 227-228 
runveision 10 70 
noinem'latiire 9 397 
organosiiHiir loinjKiund 
9 105 

U’liiosal 10 70 
ihio rotn|>ouiids 13 603 I 
Menaptide 8 227 j 

2 Mrrraptoben/othia/ole 8 227; 
13 tiOl 

bcm-Mcrtaptm-thslamine 9 538 
2 MercaptoimidaAilc 7 32 
6 Mcrraptopiiiiiie 8 227 
Merrator pn>|et tion 8 9(i 97 
rhm 1 6 268 
navigatoi’s chutt 9 15 
A/eimtaiitt mercenuua 3 152; 

5 100 

Meicci J. H 539 
Meimi/atioti 13 539 
MetchalU ship see .Ship, iiicr- 
chant 

Menicsin 1 483 
Mercurials I 475 
McTCurU' (hloiide 1 482 
Mercuric cointxiund 8 230-232 
Mercuric oxycyanide 1 482 
Mercurochrome 8 231; II 108 
Mercurous compound see Mer- 
cury compounds 


Mercury (dement) 4 545; 8 228- 
232 

amalgam 1 298 
calomel 2 418-419 
electrical resistance IS 296 
electron configuration 
4 504 

extractive metallurgy 8 278 
ioniration jxueiitia) 4 504 
isotope shift 7 296 
line 8|N;ctrum 7 521 
nietalluigical extraction 

8 229 

natural (KCUirtmcc 8 228- 
229 

oi gnnometalllc com{K>und 

9 402 

piinnpal com|Kuinds 
8 230-232 

piopcitics 8 229-230 
siKCtrum and term dia- 
gram 1 661 

sjMXHl of viund ill 14 431 
uses 8 228 

Mercury Upland) 8 232 233 
albcilo 1 223 
apiKuiancc 8 232 
asiionomy I 618 
atmosphete 8 232 233 
whicily 5 68 
gencial lelalivils 11 438 
nioiioii of jH'iihclioii 6 2fir» 
phase (asOonotiiy) 10 100 
loution H 232 
tiansits 8 233 
Mritiiiv, liaiisits of 14 41 
Meifiiiv-aif ndVe Mcrcuiy 
va|Htr lectifier 

Menuiy Iwiiciv 8 233-23!*: 

10 587-588 

artise matetinls 8 233 
raixichy K 234 
cell potential 8 233 
(i4l icdctiun 8 233 
electiochemiral syslem 
K 233 

clcctiolyte 8 235 
tlieoietical output 8 234 
typical characteristics 
8 234 

Mercury bicliloiide 1 482 
Meiciiry cell (chlorine manu- 
facture) S 71 

Merciiiy-column delay hue 
13 159 

Metciiiy compounds 8 230-232 
MtTciiiy fuliniiialc 4 81, 3 151 
Mercury pool gas tiilic 7 20-22 
Mercury-tV]>e watl-hour meter 
14 413 

Meicury-vapor lamp 8 234- 
235*: 14 187 
applications 8 235 
aic tube 8 234 
ballast 8 234 
color rendition 8 235 
constructiem 8 234 


Mercury-vapor lamp-cont. 
operation 8 234 
phosplHir-ooated 8 235 
surting 8 234 
sunlamp 8 255; 13 ^2 
ultraviolet radiaeton % 231 
14 187 

visible radiation 8 2.57 
Mercuiy-vapor rccUfier 8 235 
238 

exciuon 5 136-137 
hot-catbodc 8 236 
igmtron 7 20-22 
phanoircm 8 236 
pool-catluxle 8 236 
thyratrun 8 236 
Mercuiy-vapor tube Mcr 
cuiy-va|M)r rectifier 
Mc'rgansei I 436 
Mcrgenthalcr. O. 3 344; 14 17(i 
Mcrgenthaler Linotvpc's Piu 
lyiw 3 348 
Mcrginac 4 291 
Met gits serrator 4 291 
Meridian 7 209, 8 238 
Meridian, Iiitcinalioiul 7 20<) 
210 

Mei idiaii angle 2 581 
Meiidiaii ciirlc I 610 

splk'iieal ctNudiN.iM's 3 (’i'* 
Mciulional astigmalisni 1 (i 
Me 114 l 10 n. 1 l coeffuienls 9 '<(tM 
Meiid 10 n. 1 l ctrois 9 368 
Meiidostciii.il.t 4 41 
Met 1110 \ee Slurp 
Mniytnoftfiha 3 637 
Muiistc in 5 .37 
Menstein. apual 8 238 241*. 

12 115. 13 111 
blanch rotus 8 23'* 
cell walls in pl.uits 2 1115 
rioial 8 241 
Intel ralary 8 241 
^ leal primoidia 8 219 

piiiiiaiv thickening 8 240 
mol 8 239 
I sluMit 8 240 

stem blanch piiiiundia 
ft 241 

Mcristem, lateral 8 241-243 
cork caiitbiiiin ft 213 
fusiform initials ft 24.5 
other cambia ft 243 
rav initials ft 243 
vascular cambium 8 242 
Merit soybeans 5 183 
Merkel, F. 3 4.54 
Meikcr.s corpuscle 12 180 
Merkel disks 3 63.5 
Mrrmis 7 I22/i 
Mermis subttigrescens 7 I22A 
Merinithidae 7 l22h: 8 243 
Mei Riithoidca ft 243 
Meroblastic cleavage 5 10.5 
Mciociiiie gland 5 41-45; IS S34 
Metogony 4 57S: S ZM; « Z^' 
Z44-: 1* 65 
andromerogony 8 244 
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diploid I 244 
embr'olt^ 4 567 
embJ'oloj?y, experimental 

4 573 

giiwunerciRony 8 244 
jMrdifnomerogony 8 244 
Mmimictic lake 5 523 
Mmipulae 3 473 
Meio|j(Hlue 3 564 
\leti«n>inata 3 22; 8 244-245* | 
Fiii^pierida 5 124 
ViplioMira 14 5625*567 
2 246 
6 316 
2 ^ 

<: II. 8 245: 14 625 
Mtrrj.im’s life zones 8 215-217 
Mniillilr 8 312 
Merritt tnpSDmcirr 5 450 

MeiH'tiiie piiiiie 9 221 

Mnilii<il.ite I 4H3; 8 227 

\Iri«> 4 5<)l 

Mc.Hiii 11 K 13 24» 

Mr.vxinite 8 247 

\tt'uhij>hH\ \f}hnitm 10 10 

\Ui/ Mill'd 12 1041; 

1 77 

\ll^a iIiimU- 7 :lI6d 317 
Ml VI •i.iiiMsKii 7 310 
MiviKitiK .Kill (trails) 2 475 
Mevisfide foiiiiatioii 1 TdK) 
MtH.iiine 10 434 

|n\(hot(>iiiitiieiii diiij{ 

M HI 

>//■»( 

• 'wl.iHinitni 5 '0| 
MiM'nif'ptialun 2 316. 9 44, 16. 

51 ; 

M(semli\me (ell 2 .591 
Mesi'iirtiMiic (hflorntiaiion 
12 1M 3(»7 

'Wmeiit aricrs I 4H7 

McM'iitiTnii 3 280 

'Ifn nlnv. dorsal 4 153 
Mcvniciblasi adl 2 605 
Mfsli (onncciion 1 277 
MrMt inviionmcnt 5 14 
Me'/diilcvi nitornon 14 264 
Mesinl osidc I .34 
Mtsinl. 1.6.331 
MeMihljHt 6 78-79 
'Icsmaip, fiiiit 5 .544 545 
teirertrif 9 447 
'IcMMicim 6 78-79 

dsiisatives 6 174-175 
ftiiinalion 7 230 
'<*-'««R.i>ti»|MHl.i 9 609-610; 

11 M 

'*rM>Rlc4 3 256. 259 

'leimliic 14 611 

^Irximerism ve Uesonance 
oHoIccuUr structuic) 
'•*^Miietc(j!«logy 8 354 
Mexiinorpby: antliropolt^y, 
physical 1 461 


Meiomyrostomidae 18 461 
Meson 2 105. 200; 4 542a-544; 

8 247-250M2 57 
cosmic rays S 497-498 
isotopic spin 7 296 297 
muon 8 248 

negative-meson stars 8 250 
nudeai capture 8 25o 
nuclear structure 9 208 
parity 8 247-250 
ptons 8 248-2485 
quatitutn field theory 
II 152 

relativistic ({uuiiium 
theory II 180 
scattering 12 60b 
stars 8 250 

as stiange particle 13 168 
stungencMs (|iuii(inii 
numbers 8 248 
uintaiy syiiiinotry and the 
ps(‘iido&ca>ar meson (kUm 

8 248r 248d 
unstable 8 248d 250 

\-ia> emission horn muons 1 

9 203 

eta Meson 8 2t8r 
Mesonepbne duel 14 231 
Mesonepbioti 14 223 
! Mevsiiephios 7 312: 14 223. 228 
MesoiiU X lavs 9 203 
Mfsopaiise I 628, H 321 
M('so|ic).igi< lauii.i 4 Ml 
Mesoplniu' badeita 2 7 
MesophsH 7 410 

leal aiialiMiiy 7 437 
iV!rso/»/fbrr MS 10 5*10 
Meso)M>lanuaii plain 1 5H0 
MeMUihiiiiii II 470 
Mesos.iuiia 8 2.51 
.IfrwMMMMis 8 251 
Mesohoina 12 70 
Mesopheie I 628. 8 2.51 252* 

1 circtilalioTi 8 252 

teiiipeialiiie siimnuL 
8 251 252 

Mrsosleinum 12 355 
Mesostigtnata 8 252 253 
deselopincnl 8 252-2,53 
itUers|H'(ific relations K 253 
Afewibmia rbreiibfifin II 512 
MesO’floma ehnnbv}fiU wutilu 
14 1415 

Mrsotaeniaccac 3 401 
Mrsotnrmum 3 401 
Mcsolai digi ada 5 125 
Mcsoiaitaiic acid 1.3 398-3fKI 
Mesotheliomas 10 487 
Mesothcliomala 7 621 
Mesolhcltum 5 42 
Mcsothoiiuin II 277-279 
AfeunWm wju/wiriti 6 406 408 
Mesuveliidae 6 401 
Ale.wxyhn S 477 


Mesuzna I 415, 420; 8 253-254* 
Dicyemida 4 109-111*; 

8 255 

Mnroloidca 8 .599 
OrtliumrctUla 8 253: 9 415 
Meso/oir 6 136; 8 254; II 388; 
13 169 

atiiinal life 9 :i21 
floias 9 505-5(Mi 
Mesfttlm 10 332 
Mesquile 3 l'K» 

Mi-squiie guui 6 5 
Mess.ige regisiei leleplwme 
s<-isi(e 13 133 
Mes.scngei rilNMiudeic acid 
9 212, 11 .562 m 

Messu-i. Cliaik-H 8 231. ft 24 
Mfssu-i 101 9 27 
Mc*sMe\ niimbrt 8 251 
Messina, (inU ol .5 H I 
.Mel.i .iiMiiiionale I 177 
Mela arsc'iiate I 5.5o 
Mei.( .iiseiiiie 1 .5-51 
Mela iK'tiloriiie 2 163 I 

MetaaiO’iHde 1 553 j 

Metabolu disoid'Ms 8 251 261 ' 
-iiiuiio .Kidiiti.i 8 2.5H 
laibidivdi.ite cU-luiems 
8 261 

(.iilmhsdiaie im'l.iboltsiii 
I 8 261 261 

I diseases H 258 

I fuiu(i«»i id bpids 8 259 
I 2ri0 

I getieial efieris of iiipiis to 

I toll pioleins 8 25'* 25tt 

I Itpid in< faholistn 8 25<i 

I lipid stoiage liisease 8 .‘*.1 

I lipMls and de|>eiieiale lells 

8 260 

{ lnei and kidiiess H 258 

I mu leu acid metaboll.sm 

I 8 258 

pioteiu iitelalKilisin 8 251- 
I 258 

I smiices of lipid a<cutnul.i- 

t noil H 2f>0 

j striidme of hputs 8 259 

I Mills inl(‘<lion H 259 

I Metaholu l■onllnm‘ 6 481 482 
I Metalmlu ))ailiv.ass. baderial 
. 25 63 

MeialKilu studies 3 202 
Mei.iboIisi» 8 263-Jf>4 
acetyl phosphate 1 35 
adimovineliiphosph.'iie 
(4*1 P) I 64 

lurteiial vre Hactciial 
inetaholisiii 

biocheiiiistry 2 P8I-20U 
bioiogiral oxidation 2 215 
Krelih cycle 7 369 
phosphate mctaliolism 
10 131-132 
purine 13 677 
liifdiosphopyridiiiie nude 
nlide (TPN) 14 110 


Metabolism, bacterial ue Bac- 
terial metalmlism 
Metaholisiu, cell see Cell me- 
tabolism 

Metabolism, intermediary 
2 26-27; 4 207 

Metaimlism. phiiu see Plant 
metabulisju 

Mei.ilMitism. protein srr 
Pi olein metabolism 
Metabolism in rummants 
8 264-266 

cellular metalmUsm of ace- 
latc 8 264 

digestive system 4 168 
fat s luhesis 8 265 
glmoiie synthesis 8 264 
ketosis 8 265 
Mel.ibolite 3 85. 13 494 

bacl*'‘ial iiieialMilisin 2 27 
I MetalNuic and 2 292 
Mel. 1 ca 1 p. 1 l 6 333 
Mc(a<eiiU*i 12 27) 

Meiareniiic height 12 271-272 
Meticeiunc radius 12 271 
Melaceicaiu 4 149 
Melaihl.itiudeae 4 lOHb; 

K 266*: 10 316 

('.aiiipanul.iles 4 (08b 
Phenalcs 4 108b 
Pi'cales 4 108b 
(•entiaiiaies 4 108b 
IMaulagiiiales 4 108b 
riiiiiulalcs 4 108b 
KiibiaU's 4 108b 
1 iibifloiales 4 lOHb 
Metachr«»niaiic granules 3 495: 
4 208 

Mel.irhiosis 11 23 
Meianiiiiabai 3 129 
meiLu-’v oie 8 228 
Mrtacic-sol purple 7 (>0 
Mvltnriiiiii 3 .549 
Metm}inu% t\’atieu\ 1 .567 
Metagalaxy 8 266 
Mri,igenesis 8 266*; 12 fX). 165 
(.Mistarea 3 .562-569 
Obrlitt 9 24) 

Phaeophvta )0 H9 
plants H 266 
icpnaliicti >ti. animal 
II 448 

Scvphosoa 12 90 
(Ue/Mgo/umtK yobAgfliem 3 207 
Metahnlloysite 3 165 
Metal 8 260 267 
alloys 8 207 
.inelasticity 1 399-400 
Biillciuin /one theory 
2 338-.1.19 

brittle temperature 8 268- 

209 

casting 2 541-544 
chemical binding S .96 
chemical reactivity 8 266- 
I 267 
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M«tol, iMchonlcal prop^rflM 


Mcul*->c»n^ 

contact potential differ- 
ence $ 421 
corrosion S 4H8 
creep in S 541 
crystal structure 5 597-599 
deformation 8 207 -2^*9 
eddy cuiicnt 4 409 
electrtral conducltviiy 
4 4ri2-45:t': 8 2ti7 
elongation ft 272 
fatigue ft 275-276 
frartiirc ft 267-269 
free election thcoiy 5 499- 
501 

Hail effm 6 .i]9-^21 
hairiness testing ft 274-275 
heat-tiealinent 6 .178 1H2 
impact Htiengih H 274 
nicclianirul pio|)eitir<> of 
ft 267-276 

natural oLiiirreiiie ft 267 
nuUh bai Icsiing ft 272- 
274 

occuiienrc ft 270-278 
organic (piaittiiaiive anal- 
ysis 9 :i<)8 

Pauli paiamagiieiiMn 
9 550 

jierirNlic table 10 1 1 
ill iN’lrohnnii 10 55 
physical pto|H‘ili<>s ft 2u<) 
icflectivity II 1191 195 
leswtiviis 1 5HI-5H2. 

1 1 41H» 497 

Kockivell Iiaulness ft 275 
Nccotidaiv etiiission 12 121 
126 

stiaiii hairleniiig ft 269 270 
stress-strain ciiive ft 2(>9 
270 

striicluie ft 291. 1.1 205 
su|M*iion<UKiiMtv 11 295- 
.101 

tensile siieiigih ft 271 
tension ft 2(>H 
tension test ft 270 272 
tlieiiiial coiKliKitviiy uC 
1 3H9 IW 

Ihcnnionic emission 
15 .5.5.1 551 

therfnot4c<lriritv W .579 
5ft.5 

toisioii ft 26K 
sisrmiiy ft 269-270 
work iunctum 12 170, 

14 .551 

yiehl imint H 271 272 
yield stiengtlt ft 271 
ser ttho entries on sirertiu 
metals siuh as lum. 
(■old. etc 

Meul, mechaiiital pio|x:Uics 
of ft 207-276 

Metal ami mincial processing 
ft 270 278 


Metal -base fuel ft 290-292 
aluminum ft 2f)0 
beryllinm ft 290 
boron 8 290 
chemical 1 30 
uirapounds 8 2*M 
deposits ft 291 
disviciatioii ft 21>1 
limitations in use H 291 
liquid piofM'llant 8 291 
lithium ft 290 
loss riuo to condensed 
phase ft 292 
magiu'sium ft 290 
ilo//le coiirlens.i(ion and 
reroinliinalion ft 2*)2 
solid pio|)ellaiil 8 29l 
stKluiin 8 2^K) 
vafKiri/ation ft 2^11 
ire (i/io Semicuiidiicior lec- 
tifier 

Metal caihonyl 2 161, ft 279 
Metal coalings ft 279 286 
aliinitin/iiig ft 280 
c:tloii/ing ft 2H0 
reiamic ft 2K1-2H5 
themiral ft 28.1-281 
cl.i()(tiiig .1 119 
conosion pieietiiirm 

3 190 

(ivsialliiie mateitals 
ft 2B5 

elcclioplatiiig of metals 

4 .52*1 

llame spiay pio«*ss ft 281 
fiiMAl flame hpiay ft 2H1 
2H( 

gatv.ini/ing ft 279 280 
glasss maieiials ft 285 
lioi (lipping ft 279 
hot tnelallu- ft 279 280 
metal spiastng ft 280-281 
metal lapoi plating H 28 1 
plasma s))ia> ft 2K2-2H1 
Hh<'i.ii(li/ing ft 2ft0 
spi.i\ ft 280-281 
ttnplair II 618 
sa]M)i ft 280 
Miiai (ksHtiiaiois 6 70 
Metal hnishing |KTning 
9 610 

Metal fits 4 79 
Metal fotiimig ft 286-287 
ahiinttiiim 1 2*M 295 
casting 2 541 
(oining 1 270 
lost ft 287 

iliawing of metal 4 271 
272 

rxplosise toiimng .5 151- 
151 

cxlriision .5 1()0-162 
finish ft 287 
foiging 5 470 472 
inriueiHe on veivicc lie- 
hasior ft 286 

jig. fixture, and die de- 
sign 7111-114 


Meul ftirming-conf. 
machJnabilicy 8 1-9 
material 8 286 
mctailuigical structure 
8 286 

powder inctalliiigy 10 550 
prwess selection 8 2ft6 
prorliiction factors 8 287 
quantity 8 287 
rolling II 616-619 
shape 8 286 

sheet rrr Sheet metal fotm- 
ing 

site ft 286 

spinning >re Spinning of 
metal 

toleianccs ft 2H7 
Metal halides 7 217 
Metal hvdiide 6 5.11-511 
Metal-inert gas ivelding 14 467 
Metal ins|)CLtion. magnetic 
8 287-288 

Meial iiis|x'CUon. i:irliogu(diic 

11 lOhi-lon 

Metal insjxTlum, iilti.isoiiic 
ft 2KH 2<N) 

Metal mark 7 461 
M( tjl mi'tal ion eleciMMles 
4 471 

Melal poudeis 10 551 
Metal n lining ft 276 278 
Melal semuondiutor iccntier 

12 171 

Melal spiaMiig ft 280 2H1 
Melal s.i{MM plating ft 281 
Metal woiking \rr Melal foiin 
ing o' 

Meialation 9 4U2 
Mrltiirf'iuntis ftukwnt 10 25, 
26 

Met.ihimiion 1 125 127 
fri'sh-watei mtssstem 
5 521-511 

Metallic binding 1 26 ' 

Metallu-ilisk verlifiei 8 2<t2 
Uf ttlw Vinuondiicttu lec 
tifier 

MeUllK UKcndiaries 7 54 
Metallic ink 7 111 
Metallit Mountains 5 lift I 
Metallic pigment 10 225 
Metallic sap ImimIc 1 27ft 
Metallic soaps 12 191 
MeUllii state 12 477 478 
Metallic wimmI hoi ing heetle 
3 277 

Metallized dyes 4 .107 
Metallizing 8 2HI: 14 612 
Melalloacid elements ft 292 
Mcialloetizvmes 5 20 
Metallogenetie epcxlis 1 1 20 
MelatlogeiU'lic imwinces 6 116 
Metallngiaphy ft 292-295 
appliidlions 8 291 
mclallugiapiiic niicTOsc»|>y 
S 

microstructurcs 8 295 


Meullography-^ont. 

•pei.mcn. 

qnantiutive 8 295 
Metalloid 8 266, 295«; 
M(4alloorganic comixmiNl^ 

7 119; 9 401-404 

Mctalltirgicdl extraction ft 2?5 

278 


aluminum 1 299-204 
chromium 3 104 
(ubalt 3 246-247 
copper 3 464-466 
gold 6 232-213 
iron 7 259 263 
lead 7 411-433 


litimiin 7 514 


mei cury ft 229 
molybdenum ft 562 561 
nickel 9 97-100 


Metallmgical inictos(o]H* K vc, 
Meulluigv 8 295-2% 
ckidding 3 1 19 
roiiosioii 3 187 I!i1 
eleclroiuelalluig) 4 4')(t 
498 

elertiopkiling ot m<l.iU 
4 529 515 
flotation 5 112.115 
heal iieatmeni (m(i.ils .iiul 
alloys) 6 178 182 
hydiomelallurgs 6 559 5iii> 
inachinahilitv (iii(i.iK) 

8 1 1 

melal, iiKxIianic.il |tio|K-i 
ties oi ft 267 276 
melal inqMition. 

olliasonn ft 287 28^ 
molallogtaphs ft 292 295 
ole (hes-ting 9 1HS I'M 
jilasiii defoimatioii nl 
iiieial 10 19K 
IMiwdei Are Poudei imi 
alliitgv 

psroineialhiigv II II8II') 
pyiomclallingy, noiiUnoU' 
11 119 12.5 

radiogiaphy of metals 
II .iota 106 

late-earih elements U Hi 
use of microradiography 

ft 167-168 

ire aUo entries uiidei 
dfic names of metals as 
Hcryllium, Iron, eti. 
Mctalnikov. S. $. ? 1 22a 
Metamcre 3 561 
\fe(ainerism 1 411. 555. 8 2*-**'* 
('ruslau‘a 3 562 569 
MciaiiM'iism, embryonic ft 2“** 
Metameis 3 102 
Metamici minerals II 2i*9 
allanlle 1 255 
thorite 13 GIO 
iircun H 615 
Mctamict state ft 296-29 Ca 
pleochroic halos 10 417 



Mtforoltgitrf •pHct S4S 


y,uiBioi«<‘«" * 129: • 296. j 

gipjfei SO!: U 590-591 
^tfiatioii of stratified 
imka 8 297-298 
jimorcd relies 8 297 
catJilJstic group 8 296a 
lonud-nieumorphie 
i 297-298 

iii^idliobiastic structure 
8 2%5 

(lubhstic stniLturc 8 2965 
eKpriiiiiental work 8 800- 
;101 

f<(iis principle 10 87 
hH<>ihty 8 297 

^i.ui))l>lastic fubriis 8 2965 
h\ueiogcnic relics 8 297 

i I ih(i!>phci e. geochemistry 

of 7 5-18 

tnt'i iMiRiatism 8 2% 
facies H 299 
mode of cnigiii of 7 56 
IH'iiology 10 8G 88 
{»n(ntiiiu(4ilyi'i*» 8 298 
|hiikititic stimtuie 8 2%5 
lircrou-tl onnitalion 
8 2965 

pioKingonu relics 8 2%5 
it'.uium rtms 8 2^)7 
t(-iivsttiUi/cd gioup 8 2t83<i 
ii)!.oii,{l mctamoipliic 
8 ‘298-300 

irlic stiiiriiim 8 2965-297 
sflo^UisItv 8 2*17 
siahlo icIh 8 2965 
■•irti<Ua.<i iclatiuns 8 2965- 

1:97 

and iiiiiietal 

(.Mirs8 3fl0 

<ina,itile relit 8 2965-297 
tohicnt and mineral 
lacu-N 8 300 

^(''i.inKirplu^ni 7 552; 8 301- 
all<Mht'ini(.il 8 302 

ol ro.d 8 229 

nidex tninrial haslingsite 
I 337 

») iiifustruclure of 
mountains 8 303 
iNothcmicai 8 302 
iMiiiictamoiphic intensity 
1ft 88 

ii t ho-tphere. gcochemisD y 
of 7 552 

iiK'iamorphism versus met- 
•>«)iiiatism 8 302 
»i(>ay>mattc 8 302 
progressive 7 56 
”> '•uperstnicture of 
mountains 8 303 
'iiwny of 8 302-30S 
^'[‘esof 8 303; 10 87 
rtlw MetasomatUm; 
l*neumatol]^s 


Metamorphosis 7 1$7 
ameUbolous 7 187 
complete 7 IS7 
direct 5 HS; 7 1)7 
gradual 7 137 
incomplete 5 H3; 7 187 
iiidirea 7 137 
metabolous 7 137 
primitiiw 7 137 
Metamm’phosis, amphibian 
4 595-596 

Metanauplius larva 4 26 
Metanephric tubule 14 228 
Metanephros 7 342; 14 224. 228 
Mctapcriodic acid 7 239, 10 13 
Metaphase fcdl) 3 108 
mciosis 8 210 
mitosis 8 521 
Metaphen 1 483 
Metaphloem 10 117 
Metaplasia 2 348; 8 303-304* 
uUiinobratichial bmlU-s 

14 160n 

AfeMrf/iuium nnisnfttiar 
7 I22rf, I22e 
Mettt\equnia 9 501, 506 
living fossils 7 561 
Metasiiina 12 79 
NfetasnmatiMn 8 298. 302, 304 
alleiaiion of minerals 

8 443-444 

niclumuiphic lorks 8 298 
oie and inineial deposits 

9 377 

>friaM>mo 3 462 
Melaslahle >tatc 8 305 
JS(mlCli^m 7 280-281 
liimiiiestence 7 612 
Metastasis 9 319-320 
Metasloma 3 564 
Melastiongylidac IS j93 
Afr//ii/r(ingvfi^ 1 572 
Mc(.itaisiis 5 428 

autoradiogram 14 8 
MetaUieria 1 415; 8 82. 305*. 
13 548 

Maisupialia 8 82, 155*. 

305 

Marsupialia ftMsils 8 155 
Metatitanates IS 651 
Mclatungstaies 14 140 
Mclatungstic arid 14 140 
Meiutviie 14 172 
Mctauia 1 420: 8 253, 305; 

9 562 

Mclacuea laiva 4 26; 5 105 
MetchnikoO, E. 7 122a 
Metcncephainn 9 44, 46, 58 
Meteor 8 251, 305-309 
artificial 8 310 
astronomy 1 618 
comets 8 300-307 
Halley's comet 6 322 
luminosity 8 309 
magnitudes 8 308-309 
masses 8 308-309 


Meteor--conf. 

nature of 8 SIO 
numbeis 8 308-309 
observations 8 307-308 
orbital motion 9 372 
photographic observations 
8 308 

radar obseivations 8 308 
radiants 8 306 
showers 6 322; 8 306-307 
spectra 8 310 

spectTCMuropic obseivations 
8 308 

trains 8 309 
trajectuiies 8 306 
visual obseivations 8 307- 
308 

wakes 8 309 

Mete*!)! but .St I (Mumiinica tion 
ladiu 11 321 
Mcteonaci'ae 7 275 
' Meii'oiic water 2 571. 6 277 
in tlicimal xpiings 13 551 
Meteonie 8 309-316 
achnndrites 8 314 
age of 8 315 
thtindriles 8 313 
cutn)>i>Mti<Hi 8 312 313 
iialors 8 315*316 
dibtiihutioti 8 310 
element abimdaiiies in 
4 546-549 
fall of 8 310 

gcologicallv old falls 8 310 
311 

idontihration ol 8 315 
iron 8 314 

lead ivitopic coiii|M)siitons 
4 .331 

leads 4 331 
metal rhemical phase 
4 546-549 
origin of 8 314-315 
shafies oi 8 31 1 
Silicate chemiuil phav* 

4 546-549 

and spaa'ciait sriuctiire 
12 .550-551 
stony-iron 8 314 
sliurturcs 8 313-314 
sulOde chemical phase 
4 546-549 
teklite 13 421 
temperatures while falling 
8 311-312 
trotlite lead 7 428 
lyi»es 8 .313-314 
velocity and sire 8 311 
Metcuioid 6 322 
Meteorological halloiHis 2 84 
Meti*orological codes* an mass 
classification I 149 
Beaufort scale 14 493 
weather map 14 454 
wind direction 14 496 
wind rose 14 496 


Meteoiological codtn— cont. 
wind scale 14 499 
WMO (ioud dasiification 
9 211-212 

Meteorological instrumentation 
8 316-319 

aconsibility and conver- 
sion of data 6 917 
air soundings 8 917 
.nilomatic tracking 
antenna 8 318 
balloons 8 917 
bench-mark stations 
8 917 

cliinatologtcal observatiems 
8116 

direct clcctrical-cliange 
ty|ic radiosonde 8 318 
fixed altitude radiosondes 
8 317 

mechanical change type ra 
diosondc 8 317-318 
operational abse'’varions 
8 916 

plastic balloons 8 317 
prccipitalion gages 10 575- 
576 

problems of instrument 
cx|K>suie 8 310-317 
radar storm tracking 8 318- 
319 

radar wind observation 
8 318 

ladinsonde 8 917*318 
reseauh observations 
8 :ii6 

uickcls 8 320-921 
rubbei baboons 8 917 
salelliios 8 321-329 
snow gage 12 991-392 
sunshiiie-duratiim trans- 
mitter 19 292*295 
.luifacc observational prac- 
tices 8 317 

synoptic observations 8 316 
tuiispondei ranging devi^ 
8 318 

uppci-air insttuineiiis 
8 317 

wind measmement 14 41^- 
496 

sre abo Atmospheric evap- 
oiation; Humidity; Ra 
diation. terrestrial 
Meteorological optics 8 919*320 
Brocken specter 2 342 
gi'een flash 8 319 
halo 6 323; 8 920 
I interaction with particu* 

' late mattci 8 319 

large-particle optics 8 320 
light scattering by air mol- 
ecules 8 919-320 
Mie scattering of li^t 
8 320 

I milage 8 319, 506* 
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Meteorological optic»~cont. 
parhelia 8 S20 
propagation of infrared ra* 
diatlon 7 106 
radio-wai% propagation 
II 319-522 

rainbow 8 520; II 531 
refraction 11 407 
scintillation 8 319 
sundog 13 291 
U!ie in measurement of 
physical cpiantidcs 8 520 
variations of lefraciive in- 
dex 8 319 

viaibility and related fea- 
tures 8 520 

Meteorological lockets 8 320- 
521 

slot lit detection 15 166a- 
166b 

Metc«>rological saiclliles 
8 521 525 

storm dclettloh 15 16 (k4* 

166b 

Meteorology 4 546. 6 171: 

8 323-539* 
aciolugy I 95 
aeronautical I 96 97 
agricultural 1 118-119 
dynamical vee Metnmilogy 
(dynamical) 
indiiKritil 7 85-84 
naval 9 7 8 

piiysical see Meteorology 
(physical) 
polai 10 440-442 
ladar weatlier obseivations 

11 212-212d 

synoptic see Mcti'uioUigy 
(synoptic) 
tiopical 14 IIG 117 
wcatliei 14 446 
see Air macs; Atmos 
phene (Killutioii, (clima- 
tology; front. HydroioC' 
tcorology. Mrt(‘oit»1ogi- 
cal iiistrumcnutioii; Mi 
aoineteotnlogy; Occan- 
inetcuiological iclatioits; 
WcatluT (forecasting 
and ptcduiioti): Wca- 
tlier modification 

Meteorology (dynamical) 8 556- 
559 

baroclinic field 2 101-102 
barotiopic field 2 102 103 
gcostropliic wind 
6 175 

gradient wind 6 244 
hydrodynamic equations 
8 556 557 

isentropic surfaces 7 272 
isobar 7 273 274 
isopynic 7 288 
motions without friction 
and beat sources 8 857 


Meteorology (dynamical)— conf. 
solenoid 12 473 
stability and wave motions 
8 338 

theory of large-scale mo- 
rions 8 358-359 
thermodynamic equations 
8 337 

wind strws 14 496-497 
see also Atmospheric adia- 
batic change. Micronie 
teoruhigy 

Metcoiology (physical) 8 525- 
327 

air masses I 148-151*: 

8 326 327 

aiiiiosphcnc disturbances 

5 611; 8 326 

clouds 3 209•2I2^ 8 526 
components of dry air 
1 627. 634. 8 523 
rlectiical pi<q>cilics of at 
mospherc I 63ri-656*: 

8 527 

fi«»nts h 53«-r»40*, 8 326 
527 

general atmospheric ciicu- 
1,1 lion 8 .326 

o)>tical phenomena see Me- 
U'ornlogiral optics 
prcxipil.ilion H 526, 

10 ri74 675 

pirssuic and wind 8 524- 

526 

r.id)aliiin 5 172-174*; 

7 Ml-l4->: 8 321 
tein|x'ratuie inversion 

15 IHK 

iheimal siructiirt of at 
inosplH'ie 1 <>27 <i29*. 

8 524 

water va{M>i in atmosphere 

6 51.5 516*. 8 526 

see also Air piessure; At- 
mospheric evit|Nuation, 
Atmospheiic high; At 
mospheric low; Aimos- 
pheiic {Kdliition, ('lima- 
lologv. ('.loud physicA; 
llydruini‘t(*oiolugy. Me- 
ic'orologic inslt uincnta - 
tion; Meteorology (s)n- 
optic), Radiation, teiies- 
iiial, Storm; Wind 
Meteorology (synoptic) 8 327- 
336 

air masses and front jet 
systems 8 327-329 
air waves, upper synoptic 
1 163 

circum|M)Ur aerology after 
194U 8 5.34-3.36 
fronts and frontogenesis 
8 529-551 


Meteorology (synoptic)— conf. 
general atmospheric circu* 
laticm 8 337 

large-scale tropical weatli* 
er systems 8 332-334 
life cycle of cxtratropical 
cyclones 8 552 
waves and vortices 5 558- 
539: 8 331-3.32 
weather map analysis 
14 454-4.56 

see alstt Meteoiulugy (phys- 
ical) 

Meteorus 6 580 
Meter, reading of 4 12-13 
Meter fuiiit) 8 3.39 
.ingsiiom 1 406 
iiuMsinciiienr of, by inter- 
feiometry 7 191-192 
relation to foot 5 429 
M(-tes .iiul IkutiuK Miiveys 
15 529 

Meiesirus: cstiiis 5 79 

lepimliictive .system 11 476 
Mcihacholinc 4 512 
Methairylute optical materials 
9 550 

Mfthacivlyl Co.\ 14 260 
Methadone 9 4 
Melhallyl ihloiiile 5 75 
Meih.ine 1 21.5. 249. 8 5.39-540* 
civogenic piojM-itics 
3 572 

dc-icrtion m mines 8 502 
iniiio gas 8 192 
natiiial g.is 9 5 
velocity of^ouiid in 12 513 
.Metlianidc 2 450 
Melhatiohanllus 2 57 
Afrtbdnobmtrriiim 2 37, 15 1, 2 
Afe/b(ifio<<i(c'Ui 2 57 

MicriKoccaccMe 8 351 
Melhatioif acid 2 475 
Mrlhaiiol 6 541. 8 539-340* 
hvdiogc-iMtion 6 5.52 
petiochemical 10 41 
Mellianol puMluction: high 
pievsurc pnucsses 6 449 
Mcihanomonadjceae 8 .341}- 

341*. II 66 

CarbovydorNonac 8 .340 
tlyHro^enutnonas 8 340 
Methanoinonas 8 540 
Pseudomoiuidalcs 11 65 
taxonomy 2 II 
Methanotnouas 10 64 
Ale/bmiomorm t methanu n 
(SOhngen) Oila-Jenscii H 340 
Methiinosatam 2 37 
Mctha^oiitc arid 9 115 
Methemoglobiii: respiratory 
pigments II 512 
Meihenaniiiic mandclatc: anti- 
biotic 1 464 468 
Methinc and polymethine dye 
4504 


amino adds I Jog.jij 
cysteine B 650 
in histone 9 217 
plant metabolUm 


10 557 


in protamines 9 217 
Protozoa 11 57 
I -Methionine U 41 
Method of exhaustion: mtrgra 
tion 7 166 

MelluxI of joints 14 121 
Method of least squares: bio 
metrics 2 228 

MetbexI of moment* estima 
tion 1-5 71 
Itim 14 121 

Mctluxl of shears 14 121 
Methods engineering 8 }4| 


542 

• motion study 8 342 
wage incentives 14 573- 380 
work incMsinruient 14 .5.‘i5 


557 

svoik slaiulaidi/ation 
14 557-55K 

Metlicxls instruction produi 
tion 10 642 

MftlxKK slutly 8 342 545 
flow pKXOss 8 544 
m:iti‘iiul hniidhiig 8 315 
m<‘lhods design 8 515 
micromotion study 8 311 
iiiolioii study 8 514 


oixscation unhsis 8 311 
operation ptorov 
8 545 

prexess chatl analysis 8 54" 
work st.ind,iuli/atinn 


14 557 558 

Melluxls rime work inraouf 
nient 14 555 

Mcilioxv |x)lycthylene glscob 

10 488 

6-Meihoxy 8 aininoqiiinoline 

n 193 

2-Melhoxycarbonyl l-mcilivl 
vinyl dimethyl phospliatr 
insectirtdc 7 141 
Metlioxvchlor 7 140 
2-MetlK»xy-6 rhloro 9-(4' 
dicilivUimino-r-mcihyl- 
tni(>l)-amirtoacricline 1 51 
6 Methoxy-8 nitroquinoHne 

11 195 

2.2 bi8(p-Mcihoxyph<myl)l> 
^.l•lrichlo^oclllallc 7 140 
Methyl alcohol 8 559 
Methyl ammonium alum 5 225 
Methyl bromide 2 545 
fumigant 5 .560 
nematocide 9 29 
Todenticide 11 616 
Methyl ccHosolve: solvent 
12 496 



MkiwtoriM oplnilata 


MS 


^rtixlcWorideS” 

„(ri|je>ant II 415 

W 459 

Mdh*l f'""' * ” 

«rth>l elh>\ ketone R 545 
jieffinlirmicil I® 46 
Meth'l glucosides 2 457-458 

l>eu 2 

yu OH Irfta-Mctliyl gluUnc 

4CI(1 2 ’> ( 

\(eili\l iiti>nA7<>le 6 218 

Mfiiivl i-Mtbutyl kcionc: peiro- 
ihcinicil 10 48 
pluioniiim extraction 
10 128 

pHMliHtion I 94 
Mttiivi iv>|)io]>yl ketone 7 380 
Miihv) k4'lonc: luloform rcac- 
III.I) 6 328 

\liili5l meiliacrylatf 10 458 
Mcilsv' onn^c aUd-hasc indi- 
7 IM) 

Mdi.tl |).ii.i(hion: insecticide 
; 111 


Mediylcarbinol 5 89 
Methylcellulosc 2 626 
2*Methyl-4-chlorophenoxyace- 
tic acid: herbicide 6 422 
4-(2*Methyl-4-chlorophenoxy)- 
butyric acid: herbicide ! 
6 422 

2-Methyl-4-clilorophciK>xypro- 
pionic acid; lici hicide 

6 422 

20-Me(hylchotancltrcnr 9 824 
Alpiia-Methytciniidinic acid 
7 279 

4'MethyIcyclohcxanol. ring 
isomerism 7 279 

4- Mcthylcytloliexetic I 242 
Mcthylcyclopeiirddienyl manga 

ncse tricaibonyl antiknock 
agent 1 474 

Meihylcyriopentaiic 1 242 
8-M(‘llivla‘(lopio(>ciic: func- 
tional group isomerism 

7 27K 

5- MeOivleytnsiiie 4 66; 10 859, 


McthylphenyldiclilorcMilane | 

12 823 I 

Methylphenylpyraralonc 11 110 1 
8-MethYl-1 -phcnyl'5-pyTa/olyl 
I diincthylcarbamatc' insec- 
ticide 7 142 
Mciliylpropane I 245 
2-Mcrhyl-I-propanot 2 578 
?-Mc(hyl-2-prupanol 2 878 
Methylpropene 1 245, 252 
MethylpyrHlmc II llfl 
l-Mcthylpyiidine 11 III 
.V-Meibyl 2‘pviidoiu: II 111 
/ l-Methyl'2-(3''p>iidyl)<pvi' 
rolidinc: insecticide 7 142 

1 Mcihylpvrimidtne II 114 

1- Methylpyi rolidinc 6 429 

2- Metliyl(|iiino1ine II 192 
2-MetlivlqiiiiioUnium cthiodidc 

II 191 

2 Methsl 1 qiiinolone 11 H>2 
1-Melh>l 2 quiiioltiiH* II 192 
MethvUeslosteione; jaundiu* 

7 302-308 


Meyerhofferite 2 293 
Mecrotint 16 617 
m 6 422. 480 
Mho I 71; 4 484; 8 846 
Miacidae 2 522 
Miacoidea 2 522, 523 
Miodexmia 7 457, 458 
Miarolitic structure 7 1$ 
Miastor 9 189 
Mica 8 816-847*; 12 477 
biotitc 2 246*; 6 346 
in rhloiite 8 165 
cliloritoul S 77 
geological lime scale 
6 1 fit37 
halos 10 417 

insulation, electric 7 158 
muscovite 8 346. 648* 
ociuneiice 8 846 
phJogopiteS 346; 10 118- 
119 

punch 8 846 347 
in lock Meavage 8 169 
>riap (Hake) mua 8 846- 


\{‘ili\l |iri»fose. inoiiosarcha- 

ii.l.- 8 rw« 

Mtilisl psiroluiinc synthesis 
I ii: 

Miilnl i.i(1u>d I 252 
MdlOi ircl .uul base- itiditaioi 
; iiii 

Mitlisl It'd IcM IMViC test 

7 IH 

^lM■lsl ^.ilirsl.iie 5 71 
Mrilol \iolet a< Ill-base intH- 
'.iloi 7 66 

•i;i‘i,i \li'ihsl.ii<io.irctvt (kiA 
7 '*77 

\l''loi.M< ivlnu* 14 209 
Mt'r>,i).i(islu cMei 14 18 a 
' Mi'Hivl.Klt'iiine 9 209 
NicMivi.dlene' riinctional group 
iMMiu-iism 7 278 
h<‘t l«\ 1.1 i K I heii/yl phenvlara- 
ninniiim iodide 11 183 
'<!' M(‘iii\l,iiniue radiniutn(ll) 

* 17 

^l^'ihsl.niiim ligand 8 17 
' 'I Mciti>l.iminobiilyryl)- 
(•Midine 2 87 

*> M(‘iti\l.i'uinopiirinc 4 66: 

9 209 

Meihsiaspartate 2 45 
'hili\|.,ied Migars 5 581 
tlfth\l.iii„„; amine | 306 
' tUiliv},i/olidiiic 6 429 
tltrrl)vliM>n?«nc ree Toluene 

* 14 209 

5 Miiini 12 butadiene 

Haw 

••M.-ilivl.2lHi,am)ne 7 559 
" tlelhyl- 1 -butene 14 209 
• •'lrtlnl.2 butene 14 209 
I Methyl- 1. butene 14 209 
“*pli.i Methylbulyryl-CoA 
1 277 


II 115 

Mcthyldichlorostlaiie 12 320 
Meihyleiic 2 465 
Methylene blur 4 208, 304; 

8 46.5 

Mrthvlene chloride 8 73 
lefrigc'iaiil II 415 
Mrihslene gtotip* aldehyde 
I 22*1 

Metlivlcne succinir acid 7 297 
Methslencxvilobuiane 6 534 
MelhsU'lliylolevlainnionium 
hiomide 11 181 
2 MeihyI-5-erhylpyndim‘ 

II no. 1)2. 113 

alplia-Merhvlglucosu' 2 458 
iK-ia Meth^lgltwosldc- 2 458 
MclhvI bel.i O-glutoside 6 219 
Mrth\lglyox,iliiie 6 218 

2- (l-Methvl-hc|nvl)-4,6-d»ni 
troplu'iul tioioiiale 5 563 

Methylhc\.inc I 24H 
alpha-Mcthyl k'la-hydroxy 
but)iyl-<Io\ 7 277 

4- Mcthyl 5 (bcla-hydroxyeth- 
yl) thiazolc 18 5119 

3- Meihylindole 7 62 

1 MeUiyl-4-i$opioiK'nyIcyclo 
hexc'ne 6 534 

5- Meihylii(oqiimoIine 7 289 
Methylmalonic acid semi- 

aldrlivde 14 260 
2-Methyl* 1.4 naphthalenediol- 
l-monoacetatc 14 345 
2-Melhyt- 1 ,4 iiaphihoquinone 
11 195: 14 345 
N*-Mclhylnicotinamldc 9 92 
j 2-McthyI 3-nitro aniline 18 401 
j Methyl •5-nitTo aniline IS 401 
Melhyiol phenols: plicnol- 
li>rmald#*hyde resin 10 113 
Mcihylparafvnol 14 16 


.V-Mi(hvl l,2.3.4-(ehali>dio- \ 

(piinohne II 191 
Methvlteiia (t inethyl-alpha- 
U-glucosc' 8 582 
Meth\lttKhhnnsilane 12 323 
MethsltTirlhylsilaiie 12 323 
Mellon 5 245 
M<‘io|K)n 9 4 
Me(npsaurui.ic 18 12H 
.\fr/u/>n//uruc uudnltUu^ II 69 
.Metric* space time 12 5.57 
ropcjlogy IS 6H0 
unilied field theory 14 266 j 
Menu gcoinetty 6 158 
Mt’liit svsiriii 8 845-346 
llrtiidirt 2 398 
; .Metridiidru* 1 52 54 
' \trhidium I 52-51. S 255 
Ife/i/or/ivm^K' 3 758 
Mclro/ui/cc 6 406 
Metrology ffc Phvsical incas- 
uieinent 

Metio)iolis, N 5 287 
Melrorili.ie‘a II 4H1 
Meuse River 5 121 
. U’valonic acid 2 54. S 84 
Mexican headed li/aid 6 185; 

7 564 

Mexican bran beetle 2 181: 

^ 287 

Mexican chicken oiig 6 405 
Mexican Highland 9 161 
Mexican jade 7 301 
Mexim. Gulf of see Gulf of 
Mexico 

Meyer, II. von I 511 
Meyer, K. II. 5 87; IS 402 
Meyer. P. .8 500. 502 
Meyer. V. S 44; 5 72 
Meyer hanincss mimber S 275 
Meyer reaction 9 401 


347 

.»hcci mica 8 $46 847 
structure 8 346 
um;$ 8 346 847 
vetniiculitc S 165 
ctr at\o Chlorite 
Mu a capiicilor 2 446 
Mu'i srhbtB 346. 847*; II 591 
iKiipliyniblastic 10 521 
Mic'ccous cleavage 8 346 
Micaceous shale 12 241 
Mkanite 8 847 
Mac 14 156 
Muellar colloids 8 847 
Micelle 8 S47 

soap .md detergent 
12 394 

Micliael condeiiKutions S 875 
ethyl acetoaeetate 5 88 
ethyl sodininalonace 5 92 
niiro|>ara(fin 9 115 
Michac4is-Aibii/ov reaction 
9 404 

Miih.ielsro, M’. 9 3i5 
Mithel-I.^vv, A. 8 299 
Michel wn, A. A 4 136; 7 191, 

I .502 

I Micheliion interferometer 
7 192. 501 505 

Michelvm-Motlc’v ether drift 
7 4Qlic-406d 

Michclson-Morley experiment 

7 .504 -.505 

Fir/Gerald-J.orenu con- 
traction 5 290 
relativity II 434 
Michclson stellar interferome- 
ter 4 186; 7 190-194* 
Michigan Basin 4 86 
Mirractmium 1 235 
lUieraspides lulmani I 896 
Affcraxterios americana S 4005 
Mierasterias apirtUaU S 4005 



MkrtaH* 


t46 

Mlcriniie t 252 
Micro* Alloy'DiSiiied* 
Traniiitor 15 522 
Micrciaerophilic bacteria 2 7 
Microammeter see Ammeter 
Micrmnalyiis 2 199. 11 143 
Microangiography 5 405 
Microautoradiography 8 295 
radioiaotope (biology) 

II 309 

see also Autoradiography 
Mierohafterium 5 495*496 
Mierodafterium lacticum 8 455 
Microbalancr 2 72. 74 
Micmbar 8 547*; 12 518 
Microbarograpli 15 161 
Micn^ial fat 5 188 
Microbial kmI b.*ilance see Soil 
balance, microbial 
Micrtriiiolcigical tnetlicxis 2 68; 

8 347-348* 
agar I 110 
bioanaay 2 193 198 
blood plate hemolyais 

2 270 

chrmoatat S 51 
culture 5 613 
rultiire. media (om|K)ncnt5 
of 5 615 

culture, tisiue 5 617 
culture technique 5 622 
gcrmfrcc veilebraic 6 178 
Gram'a atain 6 246 
incKulation 7 117 
lyoplilliratiori 7 637 
|>a<itruri/!ilum 9 589 
Microbiology 2 G6, 8 548* 
bacteria 2 5 9 
bacterial pliyaiology 2 65 
06 

brine 2 559-340 

food see FiknI microbiol 

Fungi 5 561*562 
germ 6 174 
tmmunologv 7 56 
induitrial see Industiial 
microbiology 
marine 8 128 
inetliods 8 347-548 
milk 8 428 
mycoU^y 8 678 
parasitology, medical 
9 555 

Protu/oa 11 51-60 
rickettaioses 11 568-570 
virus 14 528d-5S0 
water see Water microbiol* 

MierobracMs 8 370 
Microcanonioil cnaemble 15 61 
Microcant 10 148 
Microrentrum rhomhifolium 

9 417 

Microcephalus 8 226; 9 69 
Mtcrochiroptera 5 65 
Microchloris 11 $55 


Mlcrodnemaiography 9 458 
Mtcrodono II 419; IS 10 
Microciima proUfera 19 430 
Microcireuitry 8 348-351*, 469 
applications 8 5505-351 
cva(>orated films 8 H50b 
high-vacunni thermal 
evaporation 8 5500 
Integrated 8 548*551 
micromodule approadi 
a 350 

molecular electronics 
8 545-546 

thtn-film 8 350a'550b 
see aUo Miniaturi/allon of 
equipment 

Miciucliinate 5 184; 5 13 
kficrocline 5 209-210; 8 551 
MitTiKocc.icejc 5 *16: 8 351*: 

15 36 

Caffkya B 551 
Methanworcus 8 551 
Af if rorofciM 8 351 
t*eftloroccuf 8 551 
Satnmt 8 351 
Sta/thylncorctss 8 351 
taxonomy 2 11 

Micrococcus 2 45. 5 66; 8 340, 

9 620 

MicTO(oc<accac 8 551 
Mif rricurctft fltaftis 2 3. 461 
Miooroffuf /fif tt/ytiftis 2 42. 
II 15 

Mirroroccus morrhtui 2 340 
Muroconut ftyogenes 15 57 
MirrofVHf Kf ftyogenrs var. 

Auicus 2 461; IS 57. 528 
MicrfNoiiiflia t 574 
Micruconidiiim 7 448 
Miernrontulon 11 484 
Mirioconstiluriils 8 293 
Microcu(|uina 3 473 
Midouacks 8 293 
Alirrocyritfc 1 1 65; 15 1 
Miuocyprini 5 649-650; 9 442 
AliVrof’Vj/if 5 637 
Miciocvtic anemia 14 341 
iWicrodfl/yeiim wssi 11 542 
MicuMlensitoinetcr 1 615, 617- 
618 

AfroNfifp/ridia agaves 12 348 
Miaodissertion 8 351 
MicKidoinatacea 6 76 
Miaoclfctiophoreiis 2 623; 

4 527 

Miciocnvironmcnt 5 15 
Microfibril 9 218 
Mitroficlie 10 148 
Microfilaria 5 2^9 
Micnifilming 8 351*; 10 160 
photocopying processes 
10 147-148 
Microforges 8 552 
Microfossils 8 S568-3$8 
Micniglta: nervinis system 9 45. 
52 


Microgram analysts 11 US 
Miaographic texture 7 12*15 
Micrngravimetrlc analyses 
2 199 

Microgroove records 4 241 
Microgyria 9 69 
Microhardneis 6 558 
Mirrokierax erythrogonys 5 178 
Microhylldac 4 208, 209 
Microinjeetton 8 551 
Microisolation 8 351 
Microtayer of the sea 12 104d- 
1045 

Microlepidoptera 7 463 
Microlex 10 I4B 
Mirroliics 7 lO-U*; 8 16; 

14 347 

Minomalthidae 5 276 
Afirromn/thui 3 283 
Micioinanipu1nli<»ti 6 458; 

8 351 354 

application 8 351*352 
cullim', puic 3 617 
differential pistons 8 352- 
553 

instrumentation 8 352 
l«itz micioinuniptilator 
8 353-5rf4 

piocedurc's 8 352-354 
Micii»incie 2 604 
Micrnmetcftrological circula 
lions 14 493 

Micioineieorologv 8 .354-355 
instrumciilal necfls 8 354 
scale of focus 8 554 
si gn i Bra n dia ppl i ca t ions 
8 .354-355 

turbulence research and 
applications 8 555 
see alstt Metcomlc^ 
Micionieter 8 355 

in astronomical telescopes 
1 610, 612-613 
callfter 2 418; 8 355 
lueasiiFcmeiii of elcctio- 
plating thickness 4 533 | 
Micromodule 8 550 
Afirromonospora 12 461; 13 178 
Micmmotion study 8 545 
Micron 8 555 
Micronesia 7 272 
Microniscium 5 55 
Micronudeus II 54, 57 
Micronutrient 6 563-565 
Microoq{aiiisms 2 199; 8 356- 
5565* 

bacteria 2 5-9 
bioassay 2 193-19S 
classification 8 556 
Corynebacterlaceae 5 405- 
496 

cucaryotic cell structure 
8 S56a 

microbiology 8 348 
procaryotic cell structure 
8 856tf 


Microorganism*-^, ( 

ProtUta 8 sse-sssc 
Protozoa 11 51-60 
rickemlae 8 356a.336$ 

■oil niicrobiology js 

virulence 14 $2ftc-sm 
viruses 8 356fl.356& 
MicroiMleontology 8 rifiM'ii. 
abundance 8 356r 356d 
animal kingdom objecu 
8 356c 

applied 8 357*358 
collection 8 356d-557 
conmiont 5 405-406 
Foraminifera f<miU 5 4V, 
occurrence 8 356r-3n6d 
Ostracoda 9 447-449 
palynology 9 525-927 
plant uiicrofossils 8 356r 
piescivalioii 8 356d 357 
unicellular terms 8 355^ 
356c 

see also F<iN>d; I'rflcf.iuci; 

»By 

Micropegmaiiiir textine 7 11! 
13 

Micropetihiu- 10 37 
Miftopetalon 6 463 
Mur<qM.‘/id4e 4 212 
Microphagv 5 2U0-2(^ 
Miciuphotie 8 358 365 
antinoisc 8 361 
carbon murophotir 8 
ceramir iniLioplione 8 uv. 
contact miriophone 8 35: 
ctvsial microphone 8 H>1 
dvnamic niUtopliQiM* 8 3Ih. 
clot tioKiiU'lic ti aihdmrr 
4 481 

clcciroslalic (c<»nile«v,r. 

iiiiciophoiie 8 ,151 
lior-wiic microphone 8 3I'I 
lavnliin miempluinf 8 W' 
line miuoplionc 8 351 
magnetic initn)phoi»c 8 35' 
moving-coil tnUn»phont' 

8 .360 

o})cn*ciuuit ivsponw 
8 364 

optical letuiding 8 3’>4 
performance chaiafterisiK'* 
8 364-365 
pressure-gradient 
phone 8 362 .363 
pressure microphone 8 360 
362 

preuure iransdutei 10 38^ 
reflector microphone 8 S6! 
ribbon-ty|ie pressure a*' 
crophoue 8 360 
ribbon-type velocity 
phone 8 562-363 
sound 12 510 
transducers 8 358-359 
types S 359*364 



MleravHrahi 


J4r 


'"‘".n’ldiimi'-"'*' <yp« » 563 

,cl,»iiv microphone 
« 362 363 

w.iir loirroplmnc « S63-S64 

\lnf,.|ihonK 


tube S S65 

y.jf.ijlllOllH'* ® 

»l.i,„|iluir«nicicr 12 579 
Mn,i)lihtlialini.i 15 492 
«i(i..j)liiM<lap 6 401 
Miin>|JiIJCli 6 352 
271 

\j!, undulatm 3 5W- 

nl: 5 8*t 

MiinijioioMl' 8 2*)3 

* 366 

\(.,r '(/'/»■* H' 2 107 

Ut.Mirrniis ilohmtetii 2 108 

'I fmm tuahtll^ 2 108 

'ii.r-iKfrnn wi/mrjirlr« 2 107 

M.niijifnvjrifl 7 464 

M (!' pH tvj;nl.ir 7 164 

*.(• • iiiiimrttn 7 461 

■)., .f.< ft'i \ iiilthflla 7 463 

12 IH.t 

4 <ri 

Vlni|.\l( 12 Ml 

m.miuIm.iu* finbiyul<>Ky 1 
' L'JO 

I > iHttopic'i.i 7 461 
3| • ji!iiit;t.i|>liv 8 306-370 
ipptK .iiioiis K 't07 3bH(i 
lol.M liliii K 36K/I 36Hb 
8 ‘;67 

tlxtiiiim 8 30Kb 

8 308- 

inNiium<'iil.ilion 8 368b 370 
8 308b- 
S7n 

|>ii>|i'iiioti 8 367 
I of iiu-tals 

II 305 

vMim-s o| cTTOi 8 36Hb 
M<ir(tvup) 8 368fl 
Miu<itfi).u(oni(*trv 8 30*1 
\inin^..iiMa I 336: 7 474: 

8 370* 

MidoMlnr 4 50 
'Ikm.mo|h- 8 370-371 
«*iHrlluj*c 8 371-872 
ilioiimat 3 30 81 
(''iiipctund 8 370 
eifcium Microscope. 

(‘llXtlOll 

lifUI emission 8 255-256 
fulil ion 5 255-256 
Mitnicscoiuc tee Mlcro- 
M4)pc, flumcscriice 
•nicrfcronte ve Micro- 
interference 
I'ShlinB 1 503 
"lUiiMography H 292-295 
*ninotcchnique 8 404-412 


Mieroscope~emi(. 

optical see Micmsmpe, op 
tical 

particle size incasureincni 
12 349 

phase contrast see Micro > 
scope, phase contrast 1 
polarizing see Muioscoih;. 
polarizing 

reflecting see Mitrosa)pe, 
icflccting 

simple iiiicrosco{M* 8 370 
lV|)rs of ccmi|)ouii(l micro- 
suijie 8 371 

uUramiriosfopv 14 181 
x-iav vee Miciiiscopc. j 
Mu't<»sco|M‘, leiiliiriigt- 8 371 
372 

Mirrosco|>c. eUxlioii 8 372-382 
<lay miticial invcMigatioiis 
8 166 

emnsiun election micio 
sco|>es 8 375 

iiiiagc ch.iicKteiistiis 8 380 
iiiMiiiiiic'iital tieferis 8 380 
hitnlalions on olixivatuins 
8 37*1-382 
live iivsm- 8 375 
melallogiapliv 8 2'»2 247 
inifi'osnipv 8 377 3H2 
moleuilai l>io|>h>*ii(S 8 413 j 
paidciilale iitaleii. i> 8 37(> j 
icsohtlioii 8 372 I 

shachmi.isling 8 376 
s|H‘Cimen .iiiilaci<( 8 370 
s|H-(iinen piepaiainm 8 37o 
Mibvti.iles 8 376 I 

liwiks and ctdlv 8 177 j 
I tiansitiivsiou eh'*' v>n im- 
uoMojK* 8 373 
list* in elt'ilioii dilh.iciion 
4 507 I 

\ laV ICC \lnlOSLO|K*. \ I.IV j 

Miiios(0|M:. fhioit steine 8 382 j 


3M4 

inslitiiiu Illation 8 382 
Vlit ios(o|M‘, iiiteileientc 8 .181 
3«; i 

hUilogical appliiatinns ■ 

8 386 I 

(4ini|>aiison ailh phase t 

umirasi n>i<nisto|Ks j 

8 3B6 i 

measuicmeiit of phase j 
changes 8 386 j 

noiihiological applHations 
8 387 I 

practical rcaliralion 8 387 ; 
simple thcorv 8 3H4 j 

Micioscopc. oplkal 8 387-307 I 
a{}erinre 8 38*> 
calibraliun 8 395 
catadioplric systems 8 388' 
12 68 

comparison niicrosctipc 

8 392 


Microscope, opliul-f(m(. 
cotniensci syiicni 8 381» 
daik field 8 389 
dissecting inicioscojic 8 393 
haiiging duip picpauilons 
8 397 
illumination 8 3*13 
image luimalion 8 388 
imnu'isioii fUmls 8 3% 
iiivericd ini(i<>s( 0 |)e 8 3*)2 
lellV^ 8 3H8-389 
light miiioscoiK.- 8 391 
magnihing |Mmer 8 388 
iiu-asiiieiiiriU 8 .307 
mctallogiaphi 8 292 295 
iiH-l.il Im git al mu i om 4i|M‘ 

8 393 

nnttoinanipniaiion H .152 
iiiictosfopv 8 3*»3-397 
inoimiaiils 8 397 
trsolving fMiuei 1 135 137: 

1 1 5(H)* 

tlieoiv of imaging 4 I3f> 

137 

tv lies of H 391 393 
use of fiKeis 8 .395 
MiciostojH'. phise (t'lilia&t 
H 397 4(M) 

hiologicat appinaiioiih 
8 3i|<i 1(H) 

• in.igt- intei pu'iahini 8 3*HI 
iiiKtoMoiK*. Intel ft leiice H 
381 

mniosiopv oi ii.tiispaieiil 

ohjetls 8 397 

iioiilnologK al appin alions 
8 too 

piatliMl icMh/alion H 3‘iK 
3*H) 

siniple Ihfoiv 8 3**7 398 
Miirosttipe. polaii/ing3 5HM. 

.5 1*25 

dicliioi'-tu (hiologlcal 
tissue; ‘1 i98ii 
Irliotleiliivs .5 227 
|H‘nogiaph\ 10 73 54 
M iciostojM*. icfit'diiig 8 100-401 
optual sv>tein 8 KXI 

uses 8 H)1 

X rav 8 368b 370, 


OM 0]>C 

1 I03* 

.tpplUalions 8 103 
ihemistts of siKcniwn 
8 102 

fontari microiadiogiaphy 
8 401 

tnicioi.nliography 8 3fihb 
370 

principles of image iorina- 
(ion 8 401 
piu|e(iioM X ia> 
tiininscopy 8 402 
qiiantitalivc inicrosiopy 
8 402 

icflectuin v-ray minoscopy 
8 402 


Microscope, x-ray— remf. 

x-tay image spectrograpliy 

8 402 

x-ray optics 14 581 
Microscopic reversibiUty 19 962 
Mienmopinm 9 419-414 
MHiti'a-isms4 352. 12 147, 156" 
storm dctectiim 19 lO&i 
sioims 12 156 

AfiriouOiue ferru^iueA 11 69 
Mniosomes 3 652 
Mi(u)S{)ec(rophotoin«ter 2 595 
Muiosiicitioscoiie 2 5(Nb-.594<i 
MHtoKftoin 1 236; 14 17*3 
MiLio.s|Kii.Keae 14 180 
MutospcHangiiim 12 159 
llowei (botany) 5 320 
Muros|ioie I 510, II 454; 

12 159 

flouei (botany) 5 3.30 
Mi4iiis|M>i <1.1 11 .52 
Mi(ios|>oridae 3 276 
Mu iospoiidi.4 8 226, 7 122/- 
122g. 8 403": 13 I* 
mitro.spoiidia)i develop- 
ment 7 122 g ' 
s|Hni si.ige 7 I22g 
Muiosfftinunt mtiis 4 67 . 6 274 
Mh losiioioi vie .3 10*) 

.WuifM/»<ofi« 4 67 
.\tiitn\fHHnn tiudoiiitii I 341 
(\ii( K.v/iorum 4 67, 8 .568 
Mu KnfMttum fiiuionini 4 67: 

6 2/5 

Afnitn/Miium cants 6 275 
Mino\iumim gv/neum 5 275 
Muiosloiindae 11 541 
tIi/'KotionulM II 541 
Muiostiip 10 148 
Muiosiiiuinies 8 29.5 
Midosingeiv 4 570 
.Muiovuilcli veeSwinh, eleciiir 
Mi<Tnia|H* 10 148 
MuroiatoliioleH 8 401*; 11 47; 
14 3.30 

Ri(Ultsi.iles 11 567 
Muioieihiiupn: 8 40'<-tl2 

liiiishin(* and storing slides 

8 112 

(iMtion and jneservation 
8 405 

nioiiiuiiig media 8 406 
ptefvaiation of mounts 
8 406 

picservatioii ft 405 
SCI lions 8 408 
sme.os and sr|nas)ic*s 6 407 
stains and staining B 405- 
406 

Vlicioiilrations 2 199 
Microtron 9 582 

rVlnroticf 8 618 

Mitiiwelia 6 406 
Mitiovillus (biologlatl celj) 

2 588 

Micnivillus, gallbladder 6 15 
Microvitralu 8 229 
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MIcravhfiMctieii 


MlcroviWsecdon 8 351 
Microwatt see Watt 
Microwave 4 I3U; 8 412-416 
advantages of microwaves 
8 415-416 

antennas 1 447-449; 8 414- 
415 

applications of microwaves 
8 416 

attenuators 8 41S 
C band II 201 
cavil) resonator 2 576-577 
difCi action 4 139 
frequency and velocity 
8 412 

frequcnt7 incasureinenti 
5 509-511 

geneialioii of microwaves 
8412 

K band 11 201 
L band II 201 
maser ampllfidtion 8 156 
mtrrowave circuit elements 
8 412-414 

microwave sleledors 8 414 
iiiicmwave piopagation in 
space 8 415 

miciowavc s|M‘ciioMopy 
8 419-422 

modulation processes 8 4M 
V band II 201 
phase changers 8 413 414 
power measurement 4 439 
probes 8 414 
Qband II 201 
reception of microwaves 
8 415 

S band II 201 
s|}Ctiioscopv II 215 
tiansmissioii of microwaves 
8 414-115 
wave guides 8 413 
wavcmctei s 8 4 1 4 
\ band 11 201 
tee also Microwave option; 
ll.i(lar 

Miciowavc amplifier 8 424-426 
Microwave idler 5 271 
Microwave frequimcy bands 
11 201 

Microwave frcipicncy measure- 
ments 5 509-511 
by heterudvning 5 510 
by wavelength measure- 
mefil 5 510 

Miciowavc iin|icdatice measure- 
ments see Im))rtlance meas- 
urements, high-frequenq* 
Microwave optics 8 416-418 
diffraction 8 417 
diffraction of microwaves 
4 1S9 

Faraday effect for micro- 
waves 8 418 
polarization 8 417-418 
polariiation of waves 

10 448 


Microwave optict~-con/. 
rectilinear propagation 
8 416 

reflection 8 416-417 
refraction 8 416-417 
Mictowai« power measurement 
4 439 

ihetmisior 13 556 
Microwave radio lelay 13 469 
Microwave icnectometer 7 45- 
46: u 397 

Mtaowave spectroscopy 8 419- 
422*; 9 193; II 216; 12 587 
apparatus 8 119 
applications 8 420-4%f 
meusiiieincnt of nuclear 
mumeiils 9 193 
resolution 8 419 120 
Microwave stnphites 8 422 
Miciowavc tianstnission lines 
8 411-415, 122-424 
attenuation 8 423 
cliancteristic impedance 
8 423 

coaxial transmission lines 
8 422 

dicleiiiu uhIs 8 422 423 
(liscoiitinuiiy 8 423 
gtaptiic.il solutions H 424 
hollow pi]N; wave guides 
8 422 

itiiiK'dancc matching 8 424 
lines as liicuil elements 
8 424 

matching networks 8 424 
inKwm-avc optics 8 415 
miciowave striplines 8 422- 
423 

microwaxe xtiiicluies 8 422 
iiiixIcK ol tunsinisstoti 
8 423 

phase vcliKitv 8 42.3 
quartet wave section 8 424 
radar II 211 

lefleclion cmdfirieiit 8 123 
Smith chart 8 424 
standing waves 8 423 
tjiIXT 8 424 
traveling waves 8 423 
wave guide 14 121-424 
Miciowavc tube 8 424-426 
backward w'ave tube 2 3 
bamlwidUi 8 425 
double-stream amplifica- 
tion 8 426 
efricienry 8 425 
frequencY stability 8 425 
gain 8 425 

interaction lietween elec- 
tion siicams and plas- 
mas 8 426 
klysnon 7 3a5-36B 
limitations of conventional 
lubes 8 426 
magnetron 8 69-72 
noise figure 8 425 


Microwaw tube— coni, 
noise temperature 8 425 
radar transmitter 11 211 
resistance-wall and react- 
ance-wall ampU^rs 
8 426 

ripple-stream and rippled- 
wall amplifiers 8 426 
traveling-wave tube 14 68- 
71 

tuning 8 425 
ty|ics 8 426 

velocity-jump amplifica- 
tion 8 426 

tee alto Masei ; Parametric 
amplifier 
Af icrurn 11 560 

AfiVmroWrs eury\anthut 3 475 
MUrutut fulvius 3 475 
Micro egg II 634 
Micturition tee liiination 
Mill Atlantic Ridge 1 622, 

9 261, 13 220-221 
Mid-ocean fracture system 

13 414 

Mid-Pacili< Mountains 9 261 
Mid-water trawl 8 I02r 
Midbiain 2 316, 531 
Middle ('.ambrian 6 136 
Middle (aetaceousG 135 
Middle Devonian 6 136 
Middle distillate (jxarolcum) 

10 54-55 

Middle Jurassic 6 136 
Middle latitude forests 5 468 
Middle Mis.sia|rippt.iri 6 136 
Middle of-the squaie method 

9 22! 

Middle Oidovician 6 136 
Middle Pennsylvanian 6 136 
Middle Peimiaii 6 136 
Middle Silurian 6 136 
Middle vcip 12 394 
Middle tcim 7 578-579 
Middle 1 riassic 6 136 
Vfidge4 2ll-212, 8 426-427* 
Mtdglev, i - 2 343 
Midgui 4 151 
Midnight 13 643 
Midnight sun 8 427 
Mic, C. 8 320; 12 54 
Mie equations 12 54 
Mie scattering 8 320; 12 53-54 
Mieschet’s rubes 12 30 
MU; welding 14 467 
Migmatite 8 427 
Migmati/alion 8 303 
Migraine 6 347 
Migrant shrike 12 307 
Migration (animal) 13 504 
Migration (ions) 4 144 
Migration (petroleum) 

10 56-57 

Migratory behavior 8 427-428 
external factom 8 427 


Migratory bebivior-«„|, 
internal facton 8 427 
navtgaciimal ability 
8 428 

Migratory grasshopper 9 4le 
Mild Steel 18 90 

welding 14 466-467 
Mildew 5 561 
Mildew resistauce: of 
wiKxl 14 534 
Mildred Lake 9 305 
Milichiidae 4 212 
Miliolldae 5 433; 12 28 
Miliolidea 5 432-435 
Miliolina (Qulnquelocutina) 
auberiana 5 432 
Military armament see Amu 
ment, air; Ai'm.iinent, army. 
Armament, naval 
Military aviatiim I 165-166 
Military coiticidenre 
ijiigelmdei 11 339 310 
Miliiaiy electronic equi-nncni 
4 520-523 

Milk 2 537; 4 1-3; 8 428-439* 
acidophilus milk 8 434 
addition of vitamins to 
8 430-431 
buttermilk 8 434 
clarification 8 42H 42^1 
concentrated milk prixlum 
8 436 » 

contamination Irmn rsiet 
nal suuices H 431 
cream sepaiuloi 4 2 3 
(uUured sour cream 8 4D 
dried milk puHluctsS (37 
fat deici mi nation 8 428 
ferniented-milk products 
K 434-435 

growth of microoiganisni' 

8 432 

homogeni/ation 8 429-410 
ICC cream 7 1 
inslaiii. dried skim milk 
8 438 

kefir 8 135 

kinds of microorganism^ 

8 431 

niaslitis 8 170 
miciobiologs' 8 431-435 
439 

pastern izer 4 2 
production 2 567-568 
quality conirol 8 432 
raw milk 8 431 
separation 8 41* 429 
skim milk 8 435 
standards 8 430 
sweetened condensed 6 4*6 
yogurt 8 435 

Milk-bonie infection 7 94 
Milk chocolate S 253 
Milk goal 8 227 
Milk-of lime 7 515 
Milk of sulfur 18 256 
Milk products 4 1-S 



Mlncrology 14f 


Milk iiuke 7 390 
Millk ^ l‘acio8e 

machines 4 1*2 
Vlilki di'>c:i^s 7 1226 
Vfak. 6 10-12: n 259 

(ojl Sa(Jt 5 241 
intcrsu-Ilar inatler 7 219- 
222 

WtUrjuif'i 3 255: 8 439 

12 604 

xlillcponiM 3 255; 8 430* 

\raici.n 9 438 

^l,\kT. f . 5 3 548 

Mllicr. M i'f 0 202: 13 513 

\t,Ilrr.N 10 32:1180 

\lilifr. N. E. 5 549; 7 442: 

*604 605. 10 32. 36 
\liilor 5 11 399 
Millci. S 1 . 7 497 
\IiHit tm(»lli) 7 464 
M.llcr {‘ffca (vacuum tube) 

(4 250 

Millij im)i<('%3 601-608 
stiucturc 3 505 
\ powder tiiethodR 
14 584 

Milkf iiucKfiilor ww t(M»lh 
jrnMriU>T 12 45-16 
ritn<’(IH.iv rhdiils 13 644 
‘.ri'niirK 13*1 HO 
ikidel 4trr 9 91 
M.lliT- .’I'lnuh 12 H<t 
5 IS2. 8 440 

sef Ammeter 
I ir.6. 8 ttfl -Ml* 
«-I|i.l.un 4 13. 10 74 
Miil.ti.nit .iii.tUsU II H3 
111 K \ 1 6.50. 6*18: 

I 5n| 0 587, 10 1.52, 

II 46 

r'uitin II 367 
M'lljiniimii 8 .355 
M'lliiJir (CUM]) 2 6.51-652 
M 'Imp ,'ptMi rutting) 6 88 
't'"inp dr.id) 7 431-4.32 
machine 8 441 
iiMdiining o|icratinns 8 6-7 
I 560: 4 209; 8 441»; 

11 365 

'■'lliiKHr filler 8 102rt: 13 136 
'Olliu.ui sff Watt 

P M. 8 310 
'hiUn.in. S I 84<) 

bas<* 8 232 
'hlK \v H 2 172 

radio telestofic 

II ‘?63 

'•'IlMout Grit 2 469. 470 
'.um ft 125 

'0//ifoum tardi^radum IS 395 
'lildn JO 224 

"'IroW difCtiv:: edema 4 411 
'I'lum. |oi,„ 1 552 

'*''ioun 14 le 

'''Iwaiikee Depth 4 326 
Miiaa^ 12 4 ] 


Mimeographing 10 605 
Mimetite 11 128 
Mimicry 2 381; II 32 
Hemiptera 6 400-410 
Lepldoptera 7 473 
Miiuidae 2 .550; 8 525; 9 589; 
IS 612 

Mimolagus 7 382-383 
Mimulus lang^dorfi 12 146 
Afimui polygloito% 8 .525 
Min-max ^tutegy 6 28 
Minchitiei/ff 10 92 
Mindanao, island of 9 482 
Mindanao Deep 4 32G 
Mindct (glacial) 6 195 
Mindei-Risf (interglacial) 6 195 
Mine (mineral) see Mining 
Mine, land: anti|x*rioiineI I 540 
antitank I 540 
Mine, naval 1 543 
acoustic 1 48 
iiiagiK'lic 12 266 
mine sweejiets 12 266 
Mine ail see Gas, mine 
Mine* diaiiiagc- 8 494-405 
drains 8 405 
riiKKling a ,501 502 
flumes 8 495 
pumping 8 405 
sources and iy|)cs of watris 
8 404-405 
siimjei 8 405 
tunnels 8 -105 

Mine' explosions 5 153, 8 500- 
501* 

Mine hies 8 501 
Mine laving I 48 
Mine s)i, ills 8 482-48.3 
Mine snrvevs 13 .329 

imlinometer, use of 7 55 
Mine sts’eepeis 12 266 
Mine vcntil.ition 8 4*11 494 
aii-flnw fundamentals 
8 491 402 

atr qiiahtv lequircmenls 
8 4*i2 

ail temperature ami liii- 
midity 8 493 

auxilary ventilalum 8 4**3 
dust and dust ha/aids 
H 492- 1*13, 500 503 
mine gases 8 1*12. 502 
MineUyer.s 1 513 
Mineral 8 441-144 

alteration of 8 441-444 
aqueous solution formation 
8 412 

assemblages see Mineral as- 
.semblages 

classification of 8 442 
clcavaip? in 3 169 
(xmtact metamorphism for 
mation 8 443 

crystalli/ation from magma 
8 442-443 

deuteric alteration 8 444 


Minenil»ronf. 
embedding 10 42 
emplau'inent 10 42 
facies (defined) 8 299 
formation of K 442 
groups of 8 44 1 
halos in 10 417 
Igneous rock forming 7 17 
18 

inclusions in 10 417 | 

index mincial 7 56 
lattice cx|xinsU)ii in 8 296(i 
magnetic M‘|>.ii.iiiuii 8 17 
inc'limg iNiiiUs 6 127 
mel.'il occurieP'O in 8 277 
278 

im l.imorpinc assemblages 
10 87 

mctamurphic fades 8 21^- 
300 

mctamorphic scries 8 2966 
metasomatism 8 443-444 
in nieicoriU's 8 312-313 
names of 8 442 
native elemcmis 9 4 
occunence of 8 441-442 
prectpK.ilion 10 42 
pseudomotplis X H3 
pviogiiomic behavior 

9 2*16 

KidicMClivc* see Radioactive 
minerals 

icgionat nictamotphism 
foriiiaiion 8 141 
KHk foimmg 11 590-5*11 
III soils 12 421-424 
s|xice arrangement in rocKs 

10 IB 49, .54* 
stability fields 7 56 
subliiniition formation 

H 412 

transformation temiiera 
lines 6 127 
wcalbciin" of 8 443 
%ee ahn Oir and mineral 
deposits 

Mineral additives animal fccxl 
I 427 

Mineral assernblagcs inciamor- 
phic 10 87 

.itclamoipbic fades 8 299- 
300 

oie-loiming fluids 9 186- 
387 

prcssure-tcmperaiuic 
curves 6 445 446 
sedimentary rocks 12 112 
silicate phase c-quilibria 
12 317 

stability ciiivn for C 445 
Mineral charoial 3 228 
Mineral dqxisiis see Ore and 
mincial tleposlLs 
Mineral dressing 9 388 SQl 
Mineial facies: defined 8 299 
mctamorphic 8 299-500 


Mineral fuel tee Fossil fuel 
Mineral fuel aK*as 8 444-456 
coals 8 449 456 
liquid fuels and reserve 
areas 8 444 

liquid petroleum (crude 
oil) 8 444 447 
natural gas 9 5-6 
nil sands 8 448-449 
petroleum gas 8 447 
synthetic lu|uid fuels from 
coal 8 449 

Mineral nutrition of plant see 
Plant, mineial nutrition of 
Mim-rj] <>.« 10 72 
Miiun.il pioressing 8 276-276 
Mineral prospecting see Pitis- 
pecting, mineral 
MineuI nsouice areas 8 456- 
460 

categories of materiali 
8 457-460 

gcolc^ic awmciations 8 457 
oiigin 8 456-457 
production problems 8 460 
ue also Ote anU mineral 
deposits 

Mineial resources conservation 

8 460-463 

clasidficaticm of minerals 
8 460 

demand and supply 8 463 
indisfiensability of miner- 
als 8 461 

mineral conservation meas- 
ures 8 462 

miiH‘i.il I evmices problems 
8 460 

iiiinc‘i.ils and woild affairs 
8 462 

search for minerals 8 461 
Mineral seal oil 10 72 
Mineral spring 8 463 
Mtnetal stabilities 12 141 
Mineral waters 8 463 
Mineral waxes 10 61; 14 443 
hafebettite 10 61 
petroleum geology 10 61 
Mineral wool 6 208 

anechoic chamlier I 399 
as tiieriiial i.isulator 6 374 
MIncralocorticoids see AdKml 
gland: F.xcietion; Urinary 
svMcm 

Miner .ilogenc'tK provinces 

9 .381 382 

Minernlogtral phase rule 8 2M 
.Mineralogy 6 1.37-139; 8 463- 
467* 

apUte 1 490 
apophylliU* I 491 
blowpipe analysis 8 467 
chemical compcMiiion and 
crystal structure 8 466- 
467 

chemical mineralc^ • 466- 
467 
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Minmiogy— rcmf. 
cictvugc 8 465 
color 8 465 
crystal faces 8 464 
crystal structure 8 5tl2*606 
crysul symmetry* S 662-604; 

8 464 

crysul systems 3 604-605; 

8 464 

crystallography 9 601-608. 

8 465-465 

electriral |>ro|>crtics 8 466 
flotation 5 512-515 
fracture 8 465 
hardni'ss 8 465 
isfonorphism 7 2K2 
liquid >cparatioii 6 582 
lustrt 8 465 
magtietisiii 8 466 
nptiial minrralogy 8 466 
physical mineralogy H }65 
466 

polymoiphism ^ciysiailo 
graphy) 10 482-483 j 
S{>c(ific giavitv 8 46h | 

streak 8 465-466 i 

structure 8 466 j 

synthesis of initioials 8 467 ' 
twin ciysials 8 464-465 | 

fee aho Ccin 

Mincials, heavy 6 582 j 

Minerals esseniial to plants ser \ 
riant, iidiirtals essential (o | 
Mliu‘swtf|«T t 48 I 

Miiicllr7:m9 ! 

Mincttc iioit <iio 6 229, 9 .179 j 
Minialiin: ianu-i.i 2 128 42<l I 
Miniattiri/alioii ol ecpnpnieiH ; 
H 468 471 I 

HUloiiiated asst'inhlv 8 470 | 
aiitoseinbly 8 170 
uim|K)nctit asM’inblics 
8 468 

aim|Nment ticsigti 1.1 570 
foiii|Mmcnt luiniatui hnlion 
8 168: 1.1 370 | 

cost 8 468 J 

eiicapstilalioii 8 470 i 

inicr<M:it(uiirv 8 548-551*. i 
<169 I 

molecular clertmiiHii 8 470, ‘ 
54.5-546* 1 

power ii'quiuMiieiits 8 468 
printed rimiil 8 470: 

10 .595 597* 

reasons for ininiaiuri/atioii 
8 468 

reliability 8 468 
solid Slate cimiits 8 470 
systems engineering 13 570 | 
'I'inkertoy 8 470 
weight and volume 8 468 
xee also Mitrociiciiury 
Minimrd 10 148 
system 10 161 
Minima 2 407-410 


Minimal principles 8 471 

Hamilton’s principle 6 331 
principle of least action 

7 445444 

Miniinni surface 13 57 

Minimax principle of game 
theory 13 72 

Minimum chi square, method 
of 13 71 

Miniinum cncigy theorem. Kel- 
vin's 7 33.5 

Vliiiiiiiiiiu varniiKC, iiictlKid of 
IS 71 

Mining 8 471-472 

block caving, asbestos I 570 
aibalt 3 246 
uiie drilling 3 470 
liquid oxygen explosive 
0 472 

m«ignctic si‘paiatioii 
inelbods 8 47 
open cut see Mining, open 
cut or pit 
oxygen list- 0 475 
pit \rf Mining, open-cut oi 

pit 

pLitcr Mining, placet 
snip 8 478 480 
uud<‘igi<iiiiid .see Mining. 

iiitdeigKMintl 

Mining, tqien ml in pit 8 472- 
475 

amniontntn iiiltaie 8 475 
blasting 8 -175 
iliiiiii dull 8 472 
toiiiiiiiniKalioii 8 47.5 
(onveyors 8 47.5 
diaglines 8 -174 
tlynaifiite 8 -175 
imlined skip hoist X -175 
|et pieuiiig 8 175 
tiieih.tiiu.il h«iulage 8 474 
iiiccliaiiical loading 8 475- 
474 

|K*i(iissuin drills 8 475 
]Mtwer shovels 8 47 1 
rail haulage 8 474 
tiKk drilling foi o{>en mt 
mining 8 472 
lomiv drill 8 173 
slo|>u stnbilitv aiul b<'ii<ii 
(MtleinH 8 47.5 
1 1 lick haiilagt- 8 47.5 
waste dis|M)sal problems 

8 47.5 

Mining, plater 8 476-478 
bucket tiidder dn-dges 
8 478 

dragline dredg^-s 8 478 
dredging H 478 
drift mining 8 478 
hydraiilickiiig 8 478 
jigs 8 476 
long tom 8 477 
niech.inirai equipment 
8 478 


Mining, placer— ronf. 

mercury and amalgamation 
8 476 

mining methods 8 476 
pan and batea 8 476 
piospccting 8 476 
recent iinpiovements 8 478 
recovery methods 8 476 
rimes H 476 
KKkcr 8 477 
sampling 8 476 
undert III rents 8 476 
v.iUiation 8 476 
Mining, strip 8 478-480 
Mining, iiiidcrgroimd 8 480 484 
block Ctiving 8 482-483 
caving H 482 
coiKictc sti|i}M)its 8 184 
filUsI slop’s 8 481 482 
hlliiig iiiinctl-out areas 
H -184 

o|K.*it sto|M*s 8 480 481 
pillars 8 -185 
piUai supported sto}H's 
8 481 I 

lock Mis 8 -183 -184 i 

shafts 8 482-485 | 

sinking of sluifis 8 4K2 4H3 j 

s(pi.oe S4*( sloping 8 181 
stiH'l sets 8 18 1 
Stull silppOllCHt s(o|M‘s 8 -181 

siihlevel c.iviiig 8 182 
siip}Hiil of winkings 8 185 
484 

suppoi u-d slop's 8 4KI 182 
litnher 8|485 
tnulM'r-siippnti'd slopes 
8 481 

lop slicing 8 482 
sieldahlc atches 8 484 
Mining hee 6 582 
Mining excas.ilion X 181 187 
coal pl.iiici 8 186 
explosives 8 18 1 
explosives fiagmeiitation ^ 
H 48-1 4H5 j 

fragiiiciitation 8 -184-486 
IcMiling 8 486 187 
ince hanit a) fi agmciilation I 
* 48.'i-im> 

planer 8 486 I 

transpirtsitinn 8 487 
Mining inactiinciy 8 487-489 
aituulated cuttets 8 489 
angers 8 489 

.tuxilisiiy machines 8 489 
iHiter 8 Wo 

bnckeiline and bucket- 
wheel excavators 8 489 
umiiiuious-miiieis 8 489 
conveyors 8 489 
corcr 8 489 ' 

dip])er shovel 8 489 | 

dragline cranes 8 489 | 

drills 8 488 

excavator loaders 8 489 
hydraulic monitors 8 489 


Mining machlnet, 
planer 8 489 
railroad locomoiiw, 8 .j, 
rock am 8 48'J 
auction pump no^j. 

dredge, 8 489 
trucks 8 489 
wire rope hoist. 8 ntd 
Mining operating f.iciliii„ 

8 489-499 

comprested all iiotvei 8 |(i(i 
diewi power 8 4'W 
drainage see Mmc il,.,,,,. 
age 

electric power 8 490 
estimation of ou* 8 4^8 
evaluation of work.iliV d, 
pixits 8 -1% 49<) 
fic'ld sampling R P17 pig 
Iloskohl premise' foi miiK 
evaluation 8 499 
liydraulu pmei R tiio pj; 
hydioelectric piwri’ R juj 
ilhimitialioii 8 491 
present wouh csahuhnii 

8 m 

refuse and tailings rhspusj' 
R 405 -196 

s.impling .Old c.iUnl.'Oitiii. 
R 197-498 

vttion.ilirjtioii ol wn>. 

p»iwer 8 1<KI^ 
soiling, washing, .im! 

srreciuiig H -IW l‘i7 
sieam pn\x‘i 8 191 
storage and shipping R 4<r 
407 

ventilation 8 191 494 
Milling salets 8 199 'fil5 

c.ive-iit cxcav.iiions R ‘>0. 
.505 

evphisions R 500 501 
files 8 .501 
Flmifling 8 501 502 
g.iscs ,iiid veiitilalioii R l^'i 
-194, 502 

ha/aids and disasters R 'a"- 
inlnc diseases and health 
« 505 

lock dusting 8 .500-501 
roof suppirt 3 257-258 
safety lamp 12 5 
ventilation see Mine vent' 
lation 

Minitiack 8 503-304* 

Mink 8 .504-505 
Minkow.Hki, H. 11 454. 12 J*'*' 
557; 14 200 

Minkowski, O. 7 163: 9 
Minkowski, R. 9 24: 13 50^ 
Minkowski geometry 12 557 
Minkowski universe 12 ^ 

Minnesota number 1 swiw. 

13 339 

Minnesota number 2 sw«*r 
U 339 



Modtl tatting 


251 


3 “5* 

Miwt lllJl""*' '* ** 

Uibc (.UrfCtiTHy) 

^,I„,1 plJiK-l '<•' Asteroid 
M.mn i>'‘“ ’ .'>78-579 

Miijniii' ' ii'ior 12 166 

ijijffuon 14 86-37 
\l..,i s IHli. 12 613 

hMin 1 .^85 
MiitiiU' 8 13 642 

M iMii int’ilf’ 3 276 
M-imii- ^caveIlge^ By 

41!I2 

M.iiiitr Imi; becilc 3 276 

M ni'U inoun sCsivcngiT bwllc 

M iiM< IjIm* \\.Uor beetle 3 27H 
W-i. iU tiniKits lieetle 3 278 
.. ; IIK inild loMtl}' iMTtIc 3 27K 
\l iMi IKC iungiis !)• < (te 3 27H 
\l h. It I (t>. 142; 8 fitir* Wi*. 

(“t Ii.'t 

l.iut'.i 8 TiOlt 
I 8 "lOft ftOO 

■ till* ^ *if»i 
t'uisxndiius 6 I7‘t 
; .<»/.( '» t^'i 
\ ...\jfiPMi.ir r» n't 
. H 'itKi 

■ll•;^|K v.ni.ilile slat 14 277 
.'.lum f 118. 10 -lH, Ufi*! 
!i‘i r'ltiniitiasis *4 '#11 
•I ' til I) I2li4 
M i-.i- H ll‘l. MMt* 
lls'iit' s.'iHcis 3 364 
M' -11(1.1 Ill'll 
*' •'.(/<( >tuiiiuliti 1 496 
■''i-hV 10 30 
Mtllt 12 11 

M -licl. t(H: 13 308 
‘‘I ii;<Min III 4 40 
M im.i K Mil. r,|o 
'MiitMiiiUl 12 608 
Hli|>iical 12 608 

(i.Unii 7 IOM02 
I i<nih 4 (Utnhie mirntr 
7 181 

Sim siKiit^ 6 298-29!) 

1 Itrtd's 7 186-187 
'lanuni 6 299 

I 12 (K)8 

M'.xii uiolciiilar 4 587 

mirlci 9 265 

8 506-510 

'« im splittm 6 509 
'i'Kii.k- mirrors 8 506-507 
tntr.or coutiiixs 8 510 
lionsphorical mirrors 8 509- 
510 

plain* mirrnrs 8 506 509 
I"ism5 8l07-'K»9 
irncrijon (electromagnetic 
udijtion) U 395 
'plicrical mirrors 8 509 
oipic mirrors 8 507 


Mirror planet: crystal structure 

3 .595-596 

crystolloRniphy 3 602-603 
Mtscellanculae 5 4.35 
Misch metal 11 344 
production 4 466 
Mischmetull 2 615 i 

I 431 

Missier, £. 10 615 
Mmile 8 510-515 

aerodynamic Iteating 1 104 
ail frame 8 513 
l>alli<itir ve Hullt«lic mis 
silc 

rLmificalioii 8 512 
cruise missile 8 512 
riyogente engineci ing 3 570 
night ilsnaniKS f* 309 
flight science 5 309-310 
glOlllul Mlp]N>lt K 115 
giiidame wr Mivsile guid- 
ante systems 

heat ctmvcctioii ne.u 3 413 
latinchets 5 280-281 
l.iiiiichiiig pad complex 

7 411 421 

nose* tone 9 lli7 168 
iiiilalion i>( 9 233 
opru.ll tracking instni- 
iiienis 9 358-302 
|).iyload 8 114 
ptopulsion 8 113 
I >i opulsioii I (-<110 1 e-Mcti to 

K 111 

icenirv 8 114 
lehaliililv 8 512 
rocket engine 11 601 hinh 
rocket staging II 6105 till 
static N*Ht 7 415 
subsystems 8 113 
lelemeleiing 13 426 
tracking 8 103-501 
trajec tones 2 7H-82 
tingiiidcMl 8 110 
Missile bays i 136 
Missile gnid.iiuc* svsteins 6 287- 
2!H; 8 112. 515-517' 
active homing 8 516 
autopilot 1 690 I 

ballistic niiMileji H 117 
beam-rider 8 .116 
Cdllisioii couiM' 8 116 
iointnand K 511 516 
inertial 8 517 
long range miisilcs 8 516 
517 

missile tactits 8 .116 
passive homing 8 516 
proportional navigation 

8 516 

pursuit course 8 516 
tadar glint noise 8 516 
short ! aiigc 8 515 -116 
see also (luided missile 
MIssInippi alluvial plain 9 152 
Mississippi delta 8 134 
Mississlp^ gambler 6 25 


Mississippi River 9 152 i 

della 4 48-51 
cstiMriiie oceanography 
5 80 

IIikhI plains 5 310 312 
scsliment diseluige 6 293 
MiisissippUn 6 130. 142. 8 117. 

13 16<) 

animal life 9 521 
life 9 104 

fee (i/»i (^'iibonlfvrous 
Missouri River 13 320: 14 393 
inhuid w.iifm,ivs ii.oispn 
taiian 7 116 
Mist 1 366 
Mi^tlhm-c r 2 432 
Misti I 266 
I \li>liihlln\ Ift 211 
Mhll. t.K- « '.17-. 12 29 
I MiMr.ll 14 l<r> 

Milrhi'll, I W 10 169 
M. Hill'll Kirci I 671 
Mitchell *<liidio Camera 3 123 
124 

Mile I 21. 4%. 8 117 118*: 

ID 383 3Kt. 12 29. 13 11 
Mes«>sligm.itu 8 212 
inKutde 8 .118 
liomliidiforin 14 114-111 
Milrilu 3 '.63 
Milrlia /»«7vweru»7 416 
yfithrtix flrtthVoniic 4 33 
Mituidr 8 1IH 

iiimigaiit 5 160 

Milochnndii.i 2 187. 191*'. 61 1. 

4 66. 17.1. 179, 8 S.lfwi. 118 
120', 637: 11 16 
biological oviclalion 2 214 
cotnposilioti 8 519 
cytologv (moleciil.n tiasis) 

3 611 

disiiihiilion 8 .119 
fuiulton 8 519 
niiiiilM'r 8 119 
plane iiielaholisin 10.347 
siihmicroscopic structure 
8 519 

Mitosis 4 '76-177. 8 .120 121 
cell .livision 2 602 
chronioMiiiie .‘berration 
3 113 

thr<»mosofnes R 121 
cyiofinc-sis 3 613 014 
spindle 8 120 

Mitotic apparatus 2 602 603 
Mitotic spindle 2 611 
Mitial stenosis* circulation dis- j 
oideis 3 141-144 
respiratoiy system disor- 
ders II 132 
.VfitiCMpfrmwm 3 478 
Mixed coniferous foic i 8 245 
Mised-gtass inairie 10 162; 

13 125 

Mixer 4 237. R 121 
heptode 6 418 
bexode 6 436 


Mixer— rout. 

optical reoiidiiig 9 354 
rad.ii It 200 
radio rcceivciT II SIK8 
In recording R 37 
Mixec-settUn extractor 12 498 
Mixing R 521-524 

fluid mixing 8 .122 .124 
tubbci products 11 645 
solid mixing 8 524 
Mixing ami stirring (oceaiiog- 
laph)) 13 162 
MixiKleclidao 7 143 
.3|i\(»/»tcrMS 1 124 

ktarrt 1 557 
Mixiuie 8 324 

we tiUo Solution 
<lliYi<ginr(inri/ci 11 .167 
Misako, V 12 103 
Mi/.ii 2 190, 8 524V 5R9. 14 235 
M)Os,i, I .ike .1 111 
Mk. system 14 205 
Mks unit magnetic Held 8 SI 
Uiiemro/i.ic 7 570 
Mil*' iii4ifi\is tfulyi 7 16!' 
Afnci/mnoii tiumyuitm 7 466 
.>fnf'wo(/miv< 7 461 

Mnes.M( liarui 7 ‘164 
Mncs.ucli.u id:ir 7 46l 
Miiiutn 8 634 
Mn /ii lei iite 8 31 
MNSs blood groii|n» systetn 
2 "68 

I Mo Peiinalloy 7 264 
Moa 4 I9H 

Mobile «omiiiunieitions 1 364 
Mobiliiv (chnge canmn) 

12 i()7 

Mobiiis hand 5 213; 8 92 
Moihaslone 3 6 
Mock .Mill 5 364 
Mockc'iioit hickoiy 6 441 
Mockiiigbiid 8 521 
Mcuh- 2 221 226 
MiKle location parameter) 

IS 67 

3f(Mle (lOLk) 10 .13-54 
Mode ol vdiiation 8 .121 
aicliitecliiiai acoustics 
I IIK 

(onirastcd to paitial 9 171 
lattice vibrations 7 41.3 
molecular structure and 
s|}e<tfa 8 152 
noriiul mmles 6 .342-'i43*; 
8 121. 13 57-58 

Model, inalheinaticai 8 1IUi-5R7 
Model analysis (strucLurei): 
Ileggs method IS 199 
similitude 13 199 
McHlel basin 12 270 
Model testing* aiicrafl testing 
1 1R9 

Mach-Ukrhnder interfere^' 
cter 7 19S 
sliips 12 279-280 
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Model lestliig— fOMf. 
flifnilUudc 12 339'340 
by towinK tank 14 2-4 
wind-tunnel I 189 
Model theory 8 525-526 

dimensional analysis 4 195 
dimensionless ctiaracteris- 
tic B 525 

dynamic similarity 4 319 
fluid-mechanics system 
B 526 

Froude number 5 541 
Ri'ynolds number 11 540 
similitude relationships 
B 325 

Mudciaior (ivactor) 6 3B2; 

II 555 357-358 
Modifieis (Kcne) 6 109 
Modiolus 6 439 
Modiolut pha%eolinus 2 25) 
Modular Kilticf 7 410 
ModtiUtiim 9 318; S 526-529* 
amplitude see Amplitude 
modulation 

see An^lc moduia 

lion 

bandwidth occupancy 
B 526 

<anier wave 2 532. B 526 
delineil K 526 
(leU'Ctors see Detector 
ft<‘(|iieniv see Fr(*<|Ui'niy 
luodulntion 

imKhilaiifl wave B 526 
modulating wave 
B 526 

nKMlulatois see Modulator 
multiple iniMlul.i(tnn 
B 529 

phase see Phase modula 
tion 

ptilHc see Pulse modula- 
tion 

sideband B 527: 12 30B 
telcmcteritiK 13 428 
Mmliilatoi S 529-530 

ampiitiidc see Amplitude 
miKlulator 
rhop)>cr 3 86 
dimle, vaiinim 4 1KI5 
frequency 5 514-515 
miciowavr 5 221 
optical recording 9 351 
355 

phase see Phase modulatoi 
phase-shifter 10 104-105 
pulse U 99-103 
radar 1 1 200. 21 1 
Motlulus (complex quantity) 

3 338 

MikIuIus (quaternions) II 1B4 
McmIuIus of elasticity 4 419 
420 

bulk modulus 4 419 
shear modulus 4 419 
Young's modulus 4 419; 

14 606 


Moebius process 12 933 
Moetikopi furtiialion 14 84 
Moeripitherus 10 590 
Mt>eritherium 10 636 
Mohair 8 530-531 
goat 6 227-229 
Mohawk depression 0 148 
Mohawk Valley 9 149 
Mohawkian series 0 974 
Moho (Mohorovi^c disconti- 
nuity) 4 328; 7 547; 8 531- 
533*; 12 155-156: 18 419.520 
com}x»itioii of mantle 
8 532 

giavlty measurements 
IS 520 

Gulf of Mexico 6 292 
itxk density 8 592 
submarine to[M>graphy 
13 221 

tciiqioiaiutc and pressure 
8 532-533 
Mohole 8 533 
Molunovuu, A 8 531 
Mohoiovtcic discontinuity see 
Moh<» (Muhorovicic discon- 
tinuity) 

Mohr, O. 13 416 
Mohr's circle 13 1B3 ' 

Miihi's salt 5 234. 7 258 
Mohr's stress diagiam 5 192 193 
Mohr's theory IS 420 
Mohs scale B 465 
gem 6 95 
hardness 6 337 
Afoimi manontpu 3 151 
Vfoine gtanulites 6 250 
Moine schists 11 1H3 
Moinc Seiies 10 567 
Moinwlaphiua rectUostrt.\ 

3 151 

MoliV* fringes 3 591 
Moissan, 11. 2 2<)9, 5 352; 6 100 
Minssanite 8 3)2 
Moist gaiigiciic 4 23 24 
Moisturc-cotiieiu measurement 
B 533-536 
atmosphere II 82 
dew-point indicator 8 534 
gases 8 533-535 

absorptiim methods 
8 533 

condensation methods 

8 .533 

dew-p<Mnt indicator 
8 534 

gnivimctric hygiom- 
eiry 8 534 

hygrometer 8 534 I 
psychromeUT 8 534 
thermal conductivity 
8 535 

gravimetric hygrometry 
8 534 

hygrometer 6 572*573*: 

8 534 


Moisture-content measurement 
‘-eont. 

liquids 8 535 

absorption mcttiods 
8 536 

chemica) methods 
8 536 

diMiillation methods 
8 536 

eiccirical capacitance 
methods 8 535 
elcctiical conductivity 
methods 8 535 
cquilibiium methods 
8 535 

oven drying methods 
8 536 

psychtoiiieiet 8 534; 11 82* 
pHyciitomeiiics 11 82-84 
solids 8 535 

absorption metlUKls 
8 536 

chemical methods 
8 536 

disUllatioii methods 
8 536 

electrical ca^xacitance 
mcthotls 8 535 
olcrtrual coiiiluciivity 
methods 8 535 
etpiilibtiuiii iiieihods 
8 536 

oven drying methods 
8 536 

Moisture satqration: measme- 
Iiirnt 6 in m 
Moist lirc-set ink 7 113 
Mojave Deseit 9 160; 10 265 
Moko 2 90 
Affdri uiola 13 291 
Moliihtv 3 361 
Molar 4 65-66 

Molar ahsorb.imt* index 1 12 
Molar cxtiiii tion «x'Hic>ent 
1 12 

Molar |iulari/ation 1 1 405 
Molar tefraction 11 404 
Molar susceptibility see Sus- 
ceptihiliiy. magnetic 
Mulat volume 8 536 537 
Molarity' concenliatlon scales 
3 361 

stoichiometry 13 145 
Mnlassc 12 142 
Molasses 13 238-239 
Mold (liiology); halophilic 
bacteria 2 340 
milk 8 432 
see also Fungi 
Mold (fossil) 5 474 
Mold loft 12 289 
Moldboard plow 1 126 
Molding sand 12 22 
Mole (animal) 7 142: 8 537* 
dental formula 4 66 
gestation period 6 182 


Mole (skin) • 387 
nevus 2 248; 10 225 
Mole (unit) see 
iar weight 

Mole, hydatidifomi 9 soq 
M ole crab 4 31 
Mole traction: diitillatnm 
4 247 

Mole iwr cent; concrnttjt„„, 
scales 3 361 

Molecular atllieslon see Adlic 
sion. molecular 
MolcTiilar association 8 537 
538 

caibi^sylic acid 2 476 
dimerimtion B 538 
hydrogem bonding 6 
549; S 537-538 
liquid 7 541 
polyincri/ation 8 658 
Moicculai -beam magnetiMes 
oiiancc incilKKl: inoiccubi 
lieams 8 540-541 
Moleadar beams 8 539 517' 

9 192-193 

mcasuiemeni of nmirnr 
moments 9 192 191 
tniciowave .spcc(H)S(n}iy 
8 420 

noiispcctrostopH .ip(>h(.i 
tions 8 542 

ladin frequei^v siastro- 
copy 8 540 511 
siiectroscopic applic4iio:i<i 
B 541-542 

techniques 8 539-510 
Mulct kilai biiuling 3 6R6 
Moleciilui biophysics 3 23'if; 

8 512-545* 

coineision of malter 8 M4 
cnerg)' tians|>ort 8 543 
information transfer 8 344 
molecular function 8 545 
molecular strut ture 8 545 
transport of niattci B 5H 
Molecular collisions see Sul 
teiing experiments, atcinif 
and molecular 
Molecular colloid 8 347 
Molectilai crystals 12 480-481 
cohesion 3 209 
Molecular diamagnetism B 54 
Molecular diffusitm 4 142-143 
Molecular dipole 4 211 
Molecular dissymmetry 9 546 
Molecular distillation 4 252-25. 
Molecular electronics » 545 
546 

advantages 8 545 
applications 8 545 
cost 8 545 
efficiencies 8 545 
minialuriiation of e9*“P 
ment 8 470 
radiation 8 545 
reliability 8 545 
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253 


clectronic»-con«. 
volume B 545 
^iglit B 545 

Molecular evaporator 4 252 
Moloulai finger-print 7 107- 

iUS 

Miilcculai heat 12 574 
M.ilnular indiwlon com- 
jRniiuh *5 157 

MoWular isomerism see Isom- 
iTi'tn. molecular 
vjniriiilu oibital theory $ 458 
Mnlinilar p.iiamagn€tism 
H '»4 

pli>sic5 8 546 
jniermolecular foiccs 

7 

kjwlir ihcory 7 550-355 
iiiolraiKit beams 8 539-542 
ii(olrLU>.ir structure ami 
M>crira 8 547-556 
luokriiUr weight 8 556 
158 

.|u.<iiiiiin mechanics 
II 153 IA2 

K<iiinii cMeci II 332-334 
|»ul.iii/<tliihty 8 548 
|»in|M’rties 10 476- 

r.txi 

M>i)>(iil.ir lotjlioii' iiifiurcd j 
v|it(:t(t«.<opY 7 1U7, 110 I 
.Ktivity 9 340 I 
MnUaii.ir si.iLli>iiug evjK'ii j 
iiicuis w SiaUeiing cxj>eri- ' 
nirttts. atoiiiic utul nioU-tuUi 
M'lccltoii lules see 
ViKOoii rules fplivstcs) 
'I'llrtiil.ii Mcve 3 156. 8 546- j 
•>7* 

s|K'ata band 
num 2 00-91 
(lidioiitt hand sjK’ttia 

8 554 555 

tiifiaied s|)eciiosuip> 

7 1 07-110 

iDoli-ditar electronic states 

8 555 556 

uuilecuiai s}>ectia 8 551- 
555 

iMiharonnc electronic spec- 
tra 8 556 

puie rotation s|Hictra 
8 551-552 

R'lman spectroscopy 
II 332-333 

^i^iMophotumctric analy- 
12 586 

also Molecular stTuc- 
•uie and spectra 
'*■'' 1011 .^ still 4 252-253 
'Iwkcular structure: chemical 
hinriing 3 24-26 
f5«*miul structures 8 82- 
42 

6telcfiric constant 4 115 
•^'Me momenu 8 548 


Molecular structure-cont. 
electron diffraction 4 506- 
509 

magnetochemistry B 53-55 
molecular polarizability 
8 548 

molecular rotations 8 549- 
555 

molecular si/cs 8 548 
molecular vibiations 
8 548 556 
parachor 9 542-543 
physical cbemislrv 10 20$ 
resonance (molecular 
structutc) 11 502-504 
selection lulcs 12 161 
vibration-nitation bands 
8 552-554 

Molecuiui suucture and spec 
tra 8 547-556 

elntioii |>aramagnetic res- 
onance spetiiosuipy 

4 514 -516 

fTanck-Clondoii ptinciplc 

5 4‘t3-4‘»4; 8 555-556 
inicrowau* sfiectroscopy 

8 421 

moh'cular energy levels 
8 549 551 

see nhn Moh-culat sfxrctia. 
Molecular stiuctuie 
Moleiiilai studies nut Icar 
iiiagiielit toonance V I'W 

Molecular sibtatioiis 6 .342 
345 

iiifiared s[x‘(lros<»pv 

7 107-110 

Molecular vvcighl 8 556-558 
Imiliiig and frcci.ng jxittii 
methods 8 557 
cleciroM microscopy 8 558 
ev|x*niiien(al deteimina* 
turn 8 550 558 
foimuLi sseighl 8 ’>56 
gas-density melhcHl 8 556- 
557 

gasc’ous elfusioii 8 557 
giam-moieculai weight 

6 247, 8 556 

mass spectiogiapliy H 558 
molar volume 8 536-537 
tiiouurnoleci(l.it surface 
films 8 556 

osmotic pressiue 8 557 558 
polymer projjeitics 10 476- 
476a 

ultiacciitrifugation 8 558 
vafxjT-pressurc lowering 

8 557 

velocity of M)Uiid 8 558 
viscosity measurements 
8 558 

X-ray nietliods 8 558 


Molecular weight meaiuic- 
ment (Kilymen 10 477 
solution 12 487-488 
Molecule 8 558-559 
absorption by 1 14 
Boltzmann statistics 2 278- 
281 

Brownian movement 
2 349-350 

Chemical biiuliiig 3 24-26 
cohesion 3 268 
crystal growth 3 585-586 
diamagncliMii 4 97 
dipole inomeiits 8 548 
tiicigv levels 8 549-551 
giant 3 24. 26 
infrarc'd s|)cctra of 7 107- 
110 

ioni/.iiion 7 251 
moiccuKir stiuciuie and 
sjM-ctra 8 .517-556 
hiulear momenrs and 
spins III 9 191-193 
|M>lai \ee Polar irudccule 
IMibit/.ihiliis 8 .548 
lotation of 8 549 555 
scatteiing bv 12 52-.53. 54a- 
57 

si/e 8 548 

Sfiecira of 8 551 555 
suucture of 8 547 551 
vibrations of 8 548 556 
Molf^ula 1 574 
Molidae 13 2*11 
Molitiiosf see Kaffinose 
Moll Garc/viiski insiiiinient 
II 211 
Molhc 3 650 

Moliiet steam diagiam 13 77 
Mollusra I 420: 3 262 8 3.565. 
559-56I*; 10 488. 12 64 
Ainphineiira 1 33()», 8 559 
Ca:phalo|Kida 2 (>14-645 
(Lissification 8 559 
(aiiiKomlua 3 4(8) 
development 7 231-232 
(rasliofXHia 6 74-7.5*. 8 5.59 
habil ) •uicl cacology 8 560 
5ul 

hilHtnanoii 6 436-441 
Monoplacophora 8 5.59. 
575 577* 

moiphulogy 8 559 
(jeail beaiing 9 607 
Pelecv|)*Kl.i 8 559: 9 612 
6H 

Sc4pho]X)da 8 j 59; 12 51 
Molluscoidea 2 314 
Molliistwn (oulagwxum 7 55; 

8 404. 501* 

Mollusk ye-' Molluscs 
Mnlcxlenski. M. S 4 (4U, 349 
Molokai, island of 9 481 
MolotfiTUi ater 3 .528-529 
Molpadida J 491; 4 360; 6 465: 
8 561 


Molpadonia 4 41 
Mcdten icxrk 7 421 
Molten salt 5 579 .586 
Molting 5 196-197 
Molting (cedysis) .3 566 
Molucca Islands 12 531 
Molukka Sea 9 271 
Molylxtatc 8 .561-562 
Molvbdate orange 10 224 
Molylxleiiite 8 278. 562*. 564 
Molybdenum 4 545. 8 ,562 565 
electron configuration 
4 504 

extiaccioii from ores 8 562- 
56.3 

eMta.livc metallurgy 
8 278 

umimtiun potential 4 504 
molvbdate 8 561-562 
inolvhdenim 8 562 
ouuireiice 8 562 
plane, inineial nutrition oi 
10 280 

plant, n.inciats esstcnlial to 

10 2K2 

piiuri|Mt c impounds 
8 563-.5r>5 
|>iop«rlics 8 562 
x-ijys 3 35.5-3.58 
Molshdeiuim blue 8 .564 
MotylHlenuni disulfide 7 604 
MulvbdtL acid 8 564 
Molyixlic oxide 8 .563 
Molybdicyaiiide 8 565 
Moineiii florce) 13 55-,56*, 686 
Moinetii. magnetic ire Mag- 
netic moment 

Moinctil of ineitia 8 565-566 
of aiCM H 565 
ainniic niirleus 9 207 
ot (he earth 6 122 123 
of iiiasii 8 565 
paidllel axis theorem 
8 566 

pruui|>al axes of inertia 
H 566 

iddiiis of gyraticMi II 324 
iigid-Uody dynanucs 

11 :i74 

loutional motion 11 6.32 
Moments. niicUar see Nuclear 
moments 

Monic-nuim H 5(>6 
lingular i 406-107 
coiiseivalion of 3 407-408 
impulse 7 47 
kinetic theory 7 .352 
linear 8 566 

cjuantum tlieory. nonral- 
ativistk II 166-167 
rigid-body dynamics 
11 572 

transfer 3 443 444 
see ttlso Angular moreen- 
turn; Conservation of 
momentum 



2$4 


Momtntvm lll•9l•ln, liiltr*# 


Momentum theorem^ Euler's 

S102 

Momentum transfer: heat con* 
vretion 9 443'444 
between sea and atmos 
phere 12 104 
wind 14 497 
Mommaert. W. A 642 
MomoUdae 9 473 
Monadidac 11 45. 46 
Moiiadnufk 10 264 
Monalbitf I 223; 5 211 
Monaiilha vetch 14 310 
Monarch butterfly 2 381 
Manat 8 168: 11 45 
Monatrut 5 123 
Monaural liearing aid 6 357 
Mona/iie 8 277, 566* 
cerium ore 2 654 
heavy mincraU 6 382 
ore reserves 9 180 
plrochroic halos 10 417 
radioactive minei.ih 
II 269 

rare-earth miiioMl 
M M2 

iboniim oic 13 610 ' 

Monaro dye 4 300 | 

Monchiqiiite 7 389 390 
Moiid nickel raiiNttivi proress 
9 99 

Mond |>r(K.<‘'(s 14 241 
Mimdiian. Ihet I 552 
Mfrtiel 1 25K: 9 96 
Monestrus 5 79; II 476 
Moiigc, Cas|iaid 4 68 
Mongoban low-pressure tenter 
1 581 

Nfon){oliaii platcjii 1 577 
Mon^oli^in 9 69 
MouK^doid idioiy 6 513: 8 566 
567* 

Moti((oloidH 1 458 
A(onj*:(Wot/iCM’u»i 4 197 
M<»ngtK>sc‘ 8 507 
Af»fi/iv.dria A 4i6'44l 
Monhysteiida 9 30, 33 
Monliyslet idae K 507 
MonhvsternidiM 8 567 
Moniezia 12 247 
Afonrr:m 12 30. 13 12 

Mantexia 3 043* 12 30; 

IS 12 

Montlia 14 002 

Mimiliaceat* 8 55H 
A4om7ia ftntltrola 8 568 
Muiitlia fiurtifirna 8 568 
Mouiha 8 
Afontfia rorerf 2 385 
Moniliaccac 5 562; 8 567 .570* 
.ilrurios|»ores 8 .568 
arthros{K>rc« 8 .567 
blastus{iorcs 8 568 
phiaios|wres 8 569 
radula spoies 8 568 
Monilial vagimti* 14 256 


Moniltalei 5 562; 8 570-571* 
nematiaome 4 52 
Moniliaceae 8 S67-570 
Stilbellaccac IS 140 
Tubcrculariarcae 14 128 . 
Moniliasis ser Candidiasis | 

hUmiliformis dubius I 19 ! 

Monifi/ormtt monili/ormM 
1 516 

Afoni/inirt 8 568 
Monilinia frurliroia 5 546; 

9 501,10 420 

Afoui/rnfri Jaxa 1 495: 9 601 
Afoniniulimnion 9 523 
Monitor lirard IS 24 
Moiutoiing fiom^iiig tadia- | 
tioii) .5 264-265: 8 .571-572* 
background count 2 3 
d(»si meter 4 268 269 
film badge- 5 264-265 
ioni/atioii chamber 7 252 
personnel monitoring 
8 .571 

i.ulio.ictivity II 277 
Moniloting system: reairding 
8 37 

Mont/, h II 80 
Monkev 4 02. « 572*, 14 136 
fiLinasis 5 258 
\fono oil 9 104 
|,2-Mon<iacetone D glucofu- 
laiiose 8 581 
Monobasic arid I 40 
Monobaihrida 4 370 
l-MonolM'ii/oatc 14 345 
Monohtrfthari^lla 10 199, 200 

Monoblvpbaridales’ Wiycmny 
ivies 10 200 
.\fcmo/We/)/i/iM'f 10 200 

Monocalcium aisenite 1 495 
MoncK'ailvixvIir acid 2 473 47t» 
Afi>nrue/i« I 257 
MoncHVioH 3 412. 414* 
Monoclilaniydout flower 5 329 
Monochluracelie and 3 76 
Moiiochloroinfluoioclhylenc 

10 470 

Monocbrom.ilic alKTiation .tff 
/\lM‘rratioii. optical 
Monochtomatoi 12 583 
MoiuHlnonuls 3 3(H) 
MonoUnome cameras IS 450 
460 

MotUKlimax .1 183; 13 234 
Monocliiiic crystal system 
3 604 -60.5 

MontMlinir lattice: crystal 
structure 3 594-595 
I MoihhIiiiic sulfur 13 256 
I Afo(iorf»ruu«4 201 
MunoKMpie structure 14 509 
Monoiotyledoneac 1 403; 

8 572*. 10 346 
Angiosirennae 1 403 
Arales I 497: 8 572; 10 346 
I Farinales 5 182; 8 572; 

I 10 346 


MonMOtyledoneae—conf. 

Graminales 6 247; 8 572; 

10 346 

Helobiales 6 394; 8 572; 

10 346 

Liliales 7 514; 8 572; | 

10 346 i 

Orchidalcs 8 572: 9 373; 

10 346 
palm 9 524 

Palraalfs 8 572; 9 524; 

10 346 

Pandanales 8 .572; 9 536; 

10 346 

Scitaminalcs 8 572: 10 346; 

12 76 

Kynanthalcs 8 672: 10 346; 

13 365 

Triuridales 10 346: 14 113- 

114 

Muiioryalhca 1 510 
Monoevte 2 263. 6 396 

llcmniopoicsis 6 396-398 
.Monoirtir leukemia 3 192-202 
Monod, 1 . 9 .528; 13 592 
Monodftla argentarii 9 528 
Afom)de//a hahffhila 9 528 
Motwdflla ftvguoln 9 528 
Monodelhdae 9 528. 13 .592 
Nfonoflvirtaie ligand .3 17 
Motrovrioiis flower 5 326 
MfHKHxIidae 3 278 
Moiiogenca 4 150, 8 572 .574*. 

10 414; 14 77 
ecolog> 8 .574 
lleteinailyles 10 414 
lift* bisltnj^ 8 575 
inotpliologv 8 572 
physiology 8 574 
t.isonomy 8 572 

Mniiogi'tioidea 14 77 
Moiiogc-riiidiiv 6 177 
Afonoglvccride 14 185 
Monogonoiita 8 574-575*; 

11 6.33: 12 236 
Monogiaplia 7 .542e 
Mimograptus 6 259 
Monogyit:rspida 8 2.52 
Monohydioxvlatiou 6 570-571 
Monokonaphorn IS 388 
Monulrtrs II 87 
Monotnvi 10 478 
Monoinetiryinaphliralene 3 236 
Moiiometbylolurca 14 215 
Monomictic lake 5 523 
Monommidae 3 276 
Monomofium mint mum I 435 
Afom>mori»m phtiraonis 6 581; 

12 407 

Motionchidae 4 616 
Mononchulus ventralis 9 S3 
Mononrhus 6 436-441 
Nfuiionodal seiche 12 1465 
Mononuclear cell 10 91 
Monunurleojiis. infectious 

0 429; 7 95-96 


Monoolefins 14 209 
Monopack method 10 167 
Monoperphthalic add 5 44 
Monopcrsulfate 10 28 
Monophonic disk recordwa 
4 237-248 ^ 

optical rccorUmg 9 355 
357 

Monoplionic sound luotitm pir 
ture recording system 9 %% 
357 

Monoplionie system 8 37 |Q 
recording 8 37-38 
reproducing K 59 -m 
Muiiophotn: composuiun (upe, 
3 347 

Moiroplacoplrora 8 559 , ty-jr, 
577* 

Amphinciira 1 539 
anatoinv 8 576 
geologic history 8 575 57t) 
iXfufiihna) 
giilathraf 8 'i7li 
Nropilina ( Vrnm j 
8 .576 

iccent disioveiivs H 57l> 
Mgnificame 8 57l» 57? 
MoiioplacoplKiians 9 hit 
Mmro|K>lv t.i<li.iliot) H 627 

MoiiopiilHv i.id.n K .*i77 

MoiiDptbna 12 27 ^ 
Mniioi.iil K 577-57B 

liii .ind drop m-iUoik 
8 578 
rails 8 577 
suiulics 8 .578 
Holleys 8 578 
wheels 8 57K 
Momnhaphit I 3.18 
Mouos,iC(linudv 2 171. H57!i 
585* 

acetone sug.iis 8 5H1 
ai'elyl.itcd .sugars 8 .581 
ammo sugars 8 .583 
evanohydrin syuihcus 
8 579 

derivatives 8 581 
eiioli/atiun 8 580 
cpinieiication 8 .580 
fructose 5 ,541 
galactose 6 5 
glucose 6 217 
liydioxylamine 8 580 
methylated sugars 5 581 
oligy>sarcharidr 9 .315 
oxidation 8 579 
phenylhydraainc 8 579 
reactions 8 579 
reduttion 8 .579 
0-ribosc 8 582 
sugar alcohols 8 582 
sugar mcrcaptals 8 581 
sugar phosphates 8 582 
Monoiiga 8 169 
Mononlane 12 320 



yrtK-orfiuni i^uumaie S 58S- 
5W 

source 8 S83 
ujt'i 8 584 

uraic IS 677 
\|pn(rti*81c multivibrator 
«f)10 

traiwstov 8 681 
>j(Uiiin lube 8 6S0 
VIoiiOHtnme 4 148 1 50 

\liim»vn.ti>tic aic 11 399 
Monou*’ 1***'*® Tcrpcnc 
\]iitiotinnala 8 82i 584* 
Monwurui'^i^ f<tfsiN 8 584 
M.iiuiciclums flagcUation 2 63 
MiiaotrtHi Unrrlness 6 338 
\(>iHa^|N' cistcr S 346 
rimi|)<>^itiun 3 345 
M,ittoi^(n fuxonomy) 14 173 
tl'v beld 9 6 
Mtiti^xin 8 581 585 
\s).i I 581-582 

ufmclliugs 14 210 
lilt'd on Noith America 
8 5K5 

development 
H 5(14-585 

;;if.ii Vsiatic monwms 
K ‘.«r* 

loirst I 587: 3 187 
‘-..'i I 1'»7. 12 79 
-! u.lU 9 555 
W st‘ii,ulata 8 585 
M-h'iilloid.! 3 5(i2: 8 585 
M>m ( rnin 8 IHl 
■'li'tit Sum MmIu'I 14 399 
^I'rlllMI mIuiiu'sik) 14 M.1 
Umii'O K(ilK-(k) 14 H3 
Mi-iir It) ts.ix 9 607 
Mt-iiMiii Niimbci 1 swine 
n 1 ;o 

Miiuianu aod 2 474 
Miimi* („iilo method 8 586 587 
M’Mik siUio R 184 
M'ninr\ (YprcK 3 648 
\ (ormation 3 57: 

13 169 

Mi.iit.Ht piiK> 4 298 

'1‘Hmirv shale I 590; 9 307 
'l'mi</uma tpiail 2 205 206 
'f'mih2 4I5 4I6;8 587» 
'loTiiuclhdac J] 43 
'laotitollite 9 317 
^lanirthimiii jaw 9 22 
'“■lumniillimile 8 587-588 
•unimr lubstitiilion 8 588 
Ml iHiiioiiitc 2 163; S 162 
<>niou exchange reactimii 
H 588 

fuller’s earth 5 559 
>d(‘m)|ication techniques 
3 167 

uduru-nce 8 588 
odiPf properties 8 588 
‘u Soil raaterial S 160 
Hructure 8 587-588 


Montmorillonite— cant, 
use 8 587 
varieties 5 165 
x-ray diffraction identifi- 
cation 8 588 
Monuron 12 465 
herbicitfe 6 423 
Mon/onite 7 16; 8 586-589*: 

IS 360 

Moody diagram; pijie How 
10 240 

Moon 4 380; 8 589-597; 12 32 
allictlo I 223 
isirunomy I 618 
as communiiations saU’llii<> 
3 320a 

data and dyiiamiial piop 
erties 8 589 590 
eclipses of 4 382 
gibbons 10 100 
gravitational force on 
caith IS 632-633 
iiatiir disunie 13 633 
observing theluiiai sin face 
8 590 592 

orciiltation by 9 244 
pliase (a^ironolny) 10 100 
radio emission tioiu II 245 
ladto lelav 3 320a 
rc-cem studies 8 595-597 
solar eclipses 4 380 382 
smface Miii(tnu*s 8 592 
iheiiii.ll hisloiy K 595 
lidc-geneiahlig forte 
1.3 6.12 U33 

/eiiiih tlistaiue 1.3 633 
Mtionev Plasioinetci 11 037 
Moonstone 10 17 
gem 6 98 
Moor |M;af 9 W)7 
Mmne. E If 7 412 
Mmiie latkUnile m.sst 9 302 
Mrxist' 8 597 
.VIuostT. H 14 80 
Afootert 14 175 
Mor 5 464 4G5 
Mora 3 1H7 
Moraccae 2 121 
Moiaine 8 597 
Mol .lies. M K. 8 643 
Morax-Ascnfeld bacillus 8 597 
Mora^el^a 2 352. 6 412 
Moraxrlta f»myt 2 352 
Moraxella lacunata 2 352, 

8 597* 

Aforaxe//« /fi/Kc/acicns 2 352 
Moray cel 4 412 
Moray Eirth 5 114 
Morbidity rate: epidemiology 
5 35 

Mordant 8 597*.598 ^ 

dyeing 4 3105 
Mordant blue 10 4 304 
Mordant dyes 4 307 
Mordant red H 4 306 
MordelUdae 3 277 
Mordenite 14 611 


Moregrain oats S 183 
Morel 1 574 
Morclli, C. IS 520 
Morcra’s theorem S .341-342 I 
Moics.C. W. 9 550; 13 248 ! 

Morey-Schicincmakcr’s coinci 
dcnce thcxirem IS 248 
Moigan. G. 'I .1 IB 
Mitigan, O. I 301; 14 66 

Morgan, IV. W. I 528*; 6 10: ! 

H 73; IS 41 
Moiganile 2 170 
gem 6 98 

Morgatiurodon 4 259; 13 361; 

14 89 

Moi idae 6 2 
Moiitue 4 41 
Aforingii r>lei/eia 9 539 
Moting.u('.ie 9 519 
3lr»iit6 38 

Motts biiuaua 6 36. .19 
Moitsitn, Stanley 14 171 
Moinion crickel 6 261, 9 416 
Monnoi) le.i 5 32 
Mciiinviid .1 223 
NfiMtnvntlae 4 128 

I If flic 4 428 
Moi fling gloiy 14 132 
I Mtiio(c:iii M<*sla I J07 
.Umone otnrtuam 2 108 
Afoio/te iht\\of»\ 2 lOU 
Moiphtiie I 166; 8 log*; g n, 
3 It; 10 93, 431 
j r.i|Mveiales 9 539 

{K*pp) 10 49K 
I Morf)hn 7 471 
Moipliogenesis, .mimal iee An 
iinal inoiphtigeticsis 
Moipliogf'iicsis. plant acc Plant 
nioiphogeiiesis 

Moipholiiie 8 598 
Moiphotiopism 8 598 5')9 
I isfiniorphisin 7 282 

’ VIotrismt, 1 W II 522 
j Morse, .Samuel 1. U 4 453; 
lit 4-^1 

Moist* (elcgr.ipli cfMle IS 421 
.Muist- theoi) 2 410 
MmialiiV • Me 5 35 
Mni lai 8 .,<'9 
grout 6 285 
plact'ineiit 6 2*)9 
)>las|ei 10 397 

MoiUi siiucluie (rofk) 8 2966 
n.iser rock 5 296 
Moitcnseii, T. 4 372, 375: 

7 4.56 

Motion, W. T. G. 5 86 
Morul.1 4 55; 8 254 
Mniuloidea 8 254, 599* 
Uicyemida 4 109 111 
! Oilhonectida 9 4!5 
Moim allui 8 624 
Meriir nthra 8 624 
Aforur tincloria 14 528 
Mosaic: Iconoscope IS 464 


Mosaic development (embryo!- 
ogy)4 579 

Mosaic dimasc IS 248 
Mosaic egg S 168; 9 459 
Masaic sunflower IS 292 
Mosaic virus see Abaca; Plant 
disease; Squasli; Tobacco: 
Virus 

Mosander. C. G. 5 64 ; 7 400; 

IS 494; 14 606 
Mosasaur 7 474; 1 1 484 
Mouhtis 1 .568 
Mosel River 5 121 
Moseley. II. C J- S 47; 14 577 
Mt>sele>'.s law 14 577 
Moselle U 50? 

Mt»skrnsiiauim:n 9 251 
Mosquito 4 212: 5 6; 8 599- 
600* 

discasf cairicts 8 599 
life hislorv 8 .*«99 
Nfiistpiilo fish 6 299 
MoMpiito Ridge 9 164 
Moss 1 398, 2 353; 4 18, 1085. 
581: 5 .561; f» 271. 477. 

593: 7 274; 12 61; IS 580 
acrocai pons 5 1166 
p1eutocar(M>us 5 966 
Mtiss. club 12 157 
Moss agate 1 111; 8 6 
Mohs anlmul 2 354 
MnSHhaiiei. Rudolph 1.. 8 600 
Mosshaiiei effect 8 600 6006 
applications 8 600-r>(H)o 
iis|>errine xtnictuie 8 600a 
liniMalioni 8 600a-6006 
telativity 11 488 
Mfisshiinkei H 223 
Mosses: IlvpnohryalcH 6 .593-594 
\r<MHy rose gall 6 581 
Mfist jnuhahle number (MPN): 

water analysts 14 390 
Mostellei. F. 7 I4l 
Motacillidae 9 .580 
Moth 7 459; 8 6006* 
charatieristics 8 fXMb 

|H*HtK 8 6006 

MoDi ny t 212 
Mothei oi oral S 228 
Molhci of pearl 1 428; 9 606 
Pelecyptxla 9 613 
Mother of vinegar 1 30 
Motilitv, hactetial 2 6. €3-64 
Molititi 8 6006 

anhaiuiomc 1 407 
celestial mechanics 2 579- 
.58.1 

centtodc 2 641 
ciiciilar motion II 691-632 
curvilinear 8 Wl 
Einstein- Planck law of 
motion 11 432 
Euler’s equations 5 101* 
102 

exterior ballistics 2 78-62 
flight 5 305 



2S4 Motion, rtcHIliiMr 

Motton—ccmi. 

Hamiltim's equations 

6 m-m 

Hamilton-Jacobi tlieory 

6 331-932 

harmotiie 6 341-343 
kinematics 7 347 
kinetics 7 33!) 
l4igrangc's equations 

7 383-3Bfi 

Newton's laws of motion 
9 91 

orbital 9 371-372 
periodic see Periodic mo- 
tion 

rectiUnrar 8 6U0b-602 
relative motion 11 426-428 
lelalivistic mechanics 
11 491-493 

retrograde motitm (astron- 
omy) 11 537 
I igid-body dynamics 
1) 570-677 

lolling motion 11 575-576 
lutuiional 11 651 
sliding motion 11 575-577 
Motion, icctilincar 8 6005-602 
ac<eleration 8 601-602 
average velocity 8 601-602 
curvilinear motion B 601 { 
foite and motion 8 602 j 
motion with umst.iiit v<‘- 
loclty 8 601 
Newlon's laws 8 602 
Motion-picture uniiera 3 123- 
124 

film cliaiiilicr 3 123 
gale 3 123 
lens 3 124-129 
piiJI down mechanism 
3 123 

shutter 3 123 
Molinn-pirture projector 
3 124 125 

Motion picture iccoitiing see 
Optical recording 
Motion putuies 3 129-129*: 

10 168 

see alv* Oiiieiontograpliy 
Motion study 8 342. 344 

human eiigiiimiiig 6 495 
Motion-Time Analysis 14 555 
Motional clectioinotivc force 
7 69-70 

Motivation 2 152-153; 8 602- 
608* 

activation and affcctivity 

8 605 

liehavior and heredity 
2 152-153 

chemical motivation 8 604 
cognition and motivation 
8 607 

definition 8 602 
dynamtm of beliavior 
8 602-606 


Motivation-*-!^!. 

extemaltzation of drive 
8 608 

feedback 8 606 607 
incentive motivation 8 604 
intelligence 7 179 
and learning 8 606 
ncx-ds 8 603 
organic drives 8 603 
principle of liomeoausis 
8 603 

psychological hedonism 
k 605 

regulation and direction 

3 606-608 

retroflex action 8 606 
set 8 606 

MH-ioeultiiial regulation 
8 607 

s(tmuliis-ies|M>iiy 
piiiiciple 8 604 
Moiinot 3 473 
Mototic'iirons 8 610 
Motor, electric 8 608-609 

aUernatiiig'Curiciit see Al- 
ternating-current motor 
application 8 609 
ariiiatnie I 544 
charaitciislics 8 609 
copiiei loss 3 472 
COM* loss 3 479-480 
cliiecl ciineiit see Dirt'Ct- 
cuiM'nt motor 
dynainomcter test 4 314 
c'lrctrical type 8 609 
hysleiesis I 281; 6 600 
induction see Induction 
motor 

inechaiiical proteciioti ami 
cooling 8 609 
motor rl.issiricatioii 8 
inotor-geiieiator set 
8 617 

intMinling 8 609 
principles of motor opera- 
tion 8 609 

leluctance see Reliicianre 
motor 

repulsion \rr Repulsion 
motor 
si/c 8 609 

speed vaiiability 8 609 
sviuliMMious %rr Synchro- 
nous motor 
universal inoioi 14 207 
windings 14 504-506 
Motoi apiaxU 1 494 
Motor branch circuit 2 319 
Motor constant (galvanometer) 
5 361 

Motor cortex 8 G12-616 
Motor generator effect, electro- 
magnetic 4 12 
Motor-genciator set 8 617 
Motor svstems 8 609-616 
afferent inputs 8 616 
biological 8 609-616 


Motor systems>-con(. 

cerebellar regulation of 
movement 8 616 
effects of ablations 8 613- 
614 

excitation-contraction 
coupling 8 611 
cxtiapyramicUl systems 

8 615-616 
function 8 616 
gradation of muscle con- 
traction 8 611 

motoi antex H 612-516 
motor unit 8 610 
muscle umtraction 8 611 
ncuroiiiiiscular transmis- 
sion K 610 

pyiumidal tuct 8 614-615 
legulation of motoneuron 
(lisrhaigc 8 612 
skeletal muscle contraction 
8 610 612 

skeletal muscle iimeiva- 
tion 8 610 

siimnuilion of contraction 
8 611 

Motor |f»ttKtlo (kkU 12 266-267 
Motorboating 8 616 

anipliricT I 348. 8 616 
Motuicytle 8 61G617 
brakes 8 617 
clutch 8 GI7 
engine 8 616 
susjx'ti.sum 8 617 
tiansiiii.ssu>n 8 617 
Moll. N F |6 162. 169 
Mottletl iion 2 540 
Mouffeotia 3 401 
Moulin karne 7 329 
Vloiilton, F. 2 81 
Mound hire! 6 18 
Mount A))o 9 483 
Mount OiHik I 673 
Mount F.lgon 1 107 
Mount EtiM II 5!I6 
Mount Foiel 1 523 
Mount Kenya 1 107 
Mount Kibo 1 107 
.Mount Kiliuianjato 1 107 
Mount Kosciusko I 670, 671 i 
Mount U)ity range 1 671 
Mount .Mavon 9 482 
Mount Mitchell 9 147 
Mount Paloniar 1 614-615; 

13 452 

Mount Peh'-c volcano 14 350 
Mount Pulog 9 482 
Mount Wainleale 9 482 
Mount Wilson 1 615-618 
Mount Wilson and Palomar ' 
Observatories 6 6-7 
Mountain 8 617 

Appalachian Highl.’inds 

9 144-150 
Asia 1 577 
Australia I 671 


Mountain-conf. 
building 2 471-472 
core areas of 9 4U 
deformed rocks in 9 coo 

411 

electric current Row in 
13 506 

Europe 5 117-119 
geographic distribution 
IS 500-501 

hill and mount.'iin ttrun, 
6 452-455 
New Zealand I 671 
rain shadow of 11 
roots of 13 519-520 
South America 12 527 52li 
Tasmania 1 671 
uplift 14 386 
see alto Orogenv 
Mountain (Icc): wind 1 96 
Mountain goat I 568; 6 227 
Mountain lion 3 515 
Mountain pine 10 236 
Mounmin sherp I 568 
Mountain sickness 2 200 
Moiinfain systems 8 617 6lM 
cordiliei.iii belt 3 478 17" 
fault orcuiteiicc 12 145 
Intel montane Pkiie.iu 
8 61R 

Pacific 8 617-6)8 
Rocky Mount.mi 8 618 
Mouiii.nii wind 8 332 
Mountain /ebi.i M 607 
Mountains of the Mcnui. Afrui 
1 107 

Mounting mt*(li.i 8 MIC 
Mountia 12 78 
Muni mug dove 4 270 
Mouse 8 618 

gcsialioii period b 182 
h]Kml.ineoiis iiiutatioii hr 
cpiencic'S 8 675 
viral leukcitiMS 8 618-611 
Mouse* deer 1 568 
Mouse flea 12 345 
Mouse kangaroo 7 330 
Mouse pox virus 8 40 ( 

Mouse Trap (rocket) 1 4Mfl 
Mouse viral leukemias 8 618 
610 

Mousebird 3 288 
Mousteiian stone culture 
9 22 

Mouth 8 619 

digestive system 4 161 
Mouth disordcis 8 619-62** 
Moufon 7 448 
Movements, cell 2 594-594(t 
Movie camera 5 123-124 
Movie projector 3 124-125 
Moving Imundary metliod 
14 19-21 

Moving-coil microphone 3 
Moving-coil voltmeter 14 36^ 

370 



MwrdilMiiiacMi 


uwirig conrtraint see Con- 
itrainc 

voltmeter 14 S72* 

175 

M„Mnn-raJP«‘ voltmeter 
U 570 

Moving iiiftiires B I2S-I29 
Min-.ni; stairway S 67-68 
Mnvmii urgct indication 
8 n 20 621 

rhulcr suppression factor 
8 620 

(uho (coherent oscillator) 
8 620 

(IfUv Iine 8 620 
l>o|)f)lcr effect 8 620 
Doppler radar 4 266 
huIh (stable local osdila- 

toi) 8 620 

Mnumi' machine 1 129 
MiiHiiM, O. H. 8 604; 10 32 
tfrir.iwotrm metrrole/'fVfotum 
1618 

M..Mii)liiquc Strait 1 10$ 

MI’N ur MoM ptobablo num- 
Jur 

'iR\\ \fY Messenger rii)onu- 

• Idi. a< id 

\hl, H 

MSH vr Meiaiiocylc-sriuiulat- 
Norimme 
■ \ 1 1 ’i'i'i 

till ./t Mftvilig target indua- 

’ iiti 

M I \1 M 

'lIRse» Matennls 'resting Ke 

11 lor 

\'u im-M»n 3 207 
»'«■ «/w» Mevm 
Mil imial 8 632 

iiui'iieiic allov 7 264 
Mn iieiinitio 4 542d 
Mil ’‘|M(e 2 278 

M«mlin,ueae S .062; 8 TieT-ITO 
granule 2 604 
Mmilj,.,- 8 f,2l 622 
inaiiiijii 8 92 
'lufkiiii; (luniirh) U 143 
^ttJtiKiitjnmus leishmaniasis 
5 iiO 

di Mucimif acid 14 126 
Mur()|K)Ivsaccliaridc 2 612; 

12 %i 

'lMo|iiou-ins 2 199; 12 564 
Uu,„. q (503; 10 200; 12 291 
'•ucoialcT 122c: 10 200 
Uuaisa 4 152 
Mu(u,n qUnd 6 204 
'•“Wiscalosii 7 225 

lanii 

'Iwl blister worm 10 461 
'*"4 C(in«s 8 622 
'IkI Crab 4 35, 34 
^"4 4aiiber U 386 
''“4-rd 2 568: 8 187 


Mud fladens 8 622 
Mud h«i 8 462 
Mud pickerel 10 213 
Mud pits 8 622 
Mud polygons 10 472 
Mud puppy 8 622 
Mud shrimp 4 29-SO 
Mud tunic S 22-23 
Mud volcano 8 6^2-623*; 

10 60 

Mudcracks 12 134 
Muddler 12 89 
Miulilou 4 74-77. 8 167*. 

10 60 

landslide 7 397 
volcanic 14 350 
Mudlumps 4 50 
Mudstone 1 52<t. 12 1.39» 574 
Mueller matii<<‘s 10 4.54 
MUF (maxiniiiiii usable fro 
qucncy) srre Radio-wave 
propagsitimi 
Mufllci 8 623-624 

dissipaiive mulHcis 8 62.3- 
624 

filter, aidustir 5 264-265 
noi.se (ontiol 9 122 
parallel barHe 8 624 
re:ulive multlers 8 623 
Mugeante 10 86 
Muggii |M>iplivry II 597 
Mugger 3 553 
Ifiigd 6 129 
M uhtrtihrrf^m 3 190 
Mulbeiry K 624-625 
Mule 4 42: « 625 
Muir (.Kills 2 386 
Mule pKidiietion 8 62.5 
Mull 5 464 465 

humus 3 182 186 
Miillalv. J. 10 615 
MiiUein 14 132 
Muller. K. W. 5 255, 250 
Muller. II. I 8 673 
Muller, folisinnts 12 178 
Muller tell 5 I02 171 
Mullerian durt 11 465 
Mulliken. R. 4 520 
Mulliken, R. S. 12 186 
Miillile 3 161 

fioiii talcimHl kaolins 
3 161 

propeitics 3 161-162 
uses .3 10M62 

Nfiilti-path n.'ivigatioii sjsicms 
9 19 

Multi-primary feodets 14 520 
Multiar tompaiator ciicuit 
S 331 

Multicellular gland 5 43 
Mullirept B 264: 10 413 
Multtrfp^ muUuepi S 643 
Afulfinfhi II 548 
Multicrystal spectrograph 
S 357-358 

Multidimensional derivatives 
2 408-409 


Muliigrade oils 7 602-604 
Multilith maetdne 10 616 
Multilocular adipose tissue 

1 70 

Multimet 7 266 
Multiinetcr 8 G25 

see also Volt-nhm-milUam 
meter 

Multiplanes 1 201 
Multiple allelism 1 459 
Muliiplc-baith cxtiaclion: fuel 
rcpiocessing 9 189 
Multiple beam (ringes 7 189 
.Miiltiplc-bcam iiitei fetuinctei 
7 192 

Multiple coOoid goiter 6 229 
Multiple tissiun II -148 
Vliiliiple-lieaith loastei II 121 
Midnple iiiuiiuui/.iiio(i 

2 219 

Multiple iiuomplele selection 
human geiietus 6 502 
Multiple iiilegial 7 165 
iiiItgiaiioM 7 107 
Multiple ni(Kiul.«uoii 8 529 
Miilli))U- myeloma 8 250 
cliiiKal paihniogy 3 198 
eKHtrophoiesis 4 .'i27 
Multipit pii'gnaiir) 10 579 
.Multiple pi4t|Hii lions, law of 
H 626 

Miiliiple mIciosi-. H (i 26*; 9 71 
spinal (Old disoiileis 
12 017 

Miilliple sia>!. 2 190-191 
' Multiple turn d antenna sre 
{ Antenna (.leiial) 

I .Multiple luinning in icMsfuis 
i 5 208 

MiillipU-K iiansmiUr' 11 100 
1 Multiplexing 1 3''2 353: 8 62(i 
1 .iniphinde incHluIation 

j i 3W 

I fit'cpieiKV disision 14 (>0 

I piilsi* iiiodulation II 97 

[ u4enicteiing 13 426-428 

I lime division I 3.52. 14 60- 

61 

%ee ttho Heipirncy-division 
I iiiultipIrMiig 

.Miiltipliiaiioti 8 626 
algchr.1 I 238 
an, (log cnmpiitei solulinn 
I 370-372 

digital compiilei 4 184 
niiinbei systems 9 220 
<|U«itcriuiins II 184-185 
Multiplier, analog: compari- 
son 1 372 

electronic quartcr-squaie 
I 372 

linkage iiiecliamsm 1 370- 
371 

mechanical integzator 
I 870-.37I 


257 

Multiplier, analog -ronl. 
mechanical quarter-aquate 
1 371 

puUe-width. pulM-am(dl- 
tude 1 371-372 
scrvomuUipliers 1 871 
square-law gears and cams 
1 370-371 

Multiplier phototube see Pho- 
tutiibc. multiplier 
Multiplier-phototube photom- 
eter 12 10.5 

MuUi|Kile radhition 8 626-627 
radioactivity 11 287 
sciccrinii rules 12 160-162 
Miillisynapdc arc II 400 
klultituberculata 8 82, 627- 
628* 

Allotlicria I 257-2.58 
Multiiiirn fmientiometer 
If) r>42 

Miiliivaiiate noimal distrlbu- 
*ioti 4 258 

dtsiribulion (pnibability) 
4 258 

Miiiovibralor 8 628-632 

nstable multivibrator 8 631 
bistable multivibrator 
8 628 

cho|)|>iiig 3 86 
roinizaialor cirruil 8 330- 
331 

K<('i(‘s-fordan iniiltivibra* 
fur 8 628 
flip-flop 8 628 
gate circuit 6 80 
monostablc multivibrator 
8 630 

piitsf' generator II 93-94 
ill scsiliiig ciri.uit 12 49 
trigger. rg 8 032 
see afw Relaxation oscilla- 
tor 

Miinui.il 8 3.5 
Mumps R 632; 9 .544 

(luoicsteui antibody 
nu (hod 8 383 
virus 14 32Ra 
.Munuirt n>ermanni 4 SI 
Mimk, W. II 4 335. .350, 351 
Munk’s stagger ilux>rem I 201 
Munnti 7 283 
Miimiie, (k E. 12 241 
Miinioc (lurihle 6 262 
Miinioe effort* shaped charge 
12 241 

Miinvm. WAS 299 
Miinu metal 2 320 
Muon 4 542n, .542d: 8 248 
niiionnim 8 632 
see. also Meson 
Muoniiim 8 632 
Miiraliimi 7 559 
Murchison, R. I. 4 85: 9 378; 
12 32? 

Murchison River 1 671 
Murchiioniaoea t 76 
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Miirtx 


Murex 2 294; 8 56l! 11 19 
Murex brandarh 4 298 
Murgantia hisliionica 6 405. 
410 

Muricacea 6 77 
Murictu 8 255 
MuHctUa 6 238 
Muriddac 2 2<M, 9 34. 477 
Muridae 11 345 
Munnc typlius 12 344 
Murlin, J. 9 534 
Murphy. C. M 4 84; $ lOi; 

10 as 

Murray 14 176 
Murray, C. A. 4 335 
Miirr.ty, II. A. 8 603, 608; 

10 36 

Murray, f. 9 266 
Murray, P. 2 655 
Murray-Darlinfi basin 1 671 
Murray Fracture Zone 9 261 
Murray loop leit 3 136 
Murray Rivei I 671 
Murrayonu 10 92 
Miirre 3 9: II 91 
Miirrina de ca<laa« 14 124 
Murrumbldgee Rivei 1 671 
Mus mutet«/ut 8 618 
Mi»a 7 437 
Mum rnnton 1 2 
Musa Inlodtnm I 2 
Mum Muiia 2 90 
Mum paral 1 2 
Mum ftaradinara 2 90 
Mum sapiftitum 2 89 
Musa trxtitis 1 I; 12 79 
MITSA ^antenna) %ee Antenna 
(aerial) 

Musuceae 9 186-192; 12 76 
Miisea n 412. 414* 

Spiruroidea IS 7 
Tiy|H«iiujN»in.uid.*ir 14 124 
Musca ditmrslita 4 216; .5 3G2: 
8 680 

Miiscardiiir 7 122(i. 122d 
MuHCatel 14 507 
MuKatine. I.. 4 369 
Muwhelk.ilk H 81 
MuscI 2 353; 5 OH. 286; H 632- 
635*; 10 346 

alleriiatuin of generations 
8 633 

Aiidreaeates I .398 
Aiidreaeobrya 1 308/i: 8 633 
Biixbaiiiniairs 2 381 382 
clasHification 8 633 
Dawsouiales 4 18 
Dicraiiales 4 1085 
F.ubrva .5 96-965; 8 633 
F.ubi vales S 965 
Fistidenlalct 5 286-287 
FtinaiiaU'i .5 561 
GrimmialeR 6 271 
Hooket tales 6 477 
Hypiiobryales 6 .593 'S'W 
Isobryalcs 7 274 275 
Pottialu 10 546 


Musci--eonl. 

Schistostegiala 12 64 i 

Sphagnobrya 8 633 I 

structure 8 032 
Tetraphidalcs IS 530 
Musdd 4 212 
Miibcidac 4 212 
myiasis 8 680 
MuiUna Uabulam 8 680 
Muscle 7 129. 8 635-636*; 

13 491, 651 
activity 8 636 
aiU'iiusinctriphusphate 
(A I P) I 64 

biudieniistiy 2 199; 12 563 
biophysics of see Musde 
(hiuphysics) 
cardiac 8 635 
cell 2 236 
(onii action 2 607 
cieatfiic cic’aliiiiiic S 510 
rlcciioiiiyograin 4 501 
einhiyologv 8 644-649 
gioup<i 8 650-651 
lli^logrn<-Hls 8 649 
iiisl<»lc»g\ 8 649 
itivoluiitary 8 649 I 

incclianks H 619-650 
ino)|)hology 8 6.36 
skeletal 8 636 
siiKHilh K 635 
spindles 7 3.50 
tisMie € 458 
voluntaiy 8 649 
\n‘ also Miistiilar system 
Muscle (l>iopli\sic,s) 8 6.37 643 
toniiaciioii and the active 
M.ile 8 638 639 
<ouj>ling biochemical and 
iiierlianicjl es tints 8 611 
612 

iVlologv (molecular basis) 

» 656 

elficicno 8 (ilO 
estiniaiuii) of noik 8 639 
6-10 

foia’-vehxiiy relation 
H 641 

he, It prcNliiction 8 640 
Ic'iigih-lcnsion diagram 
8 639-640 

loiali/ation of aclin and 
myosin 8 642-643 
molecular hiophysics 8 544 
sliiiiuliis and res|}on.sc 
8 6.37 

siiucitiic proleiiis 8 642 
them) of muscle contrac- 
tion 8 643 

Muscle adenylic acid srr .Adeny- 
lic acid 

Muscovite I 4!)0, 8 346, 643* 
Muscow duck I 436 
Muscular atrophies 8 6.59 
Muscular dystrophy 8 643-644, 
659 


Muscular lyitem 8 644-657 
appenuicular musculature. 

anatomy 8 655 
branchtoiDcrfc muscula- 
ture 8 656 
bursa 2 375 
comparative anatomy 
8 651 6.57 

embryology 8 644 649 
tendon 13 491 
Muscular system disorders 
8 657-660 

classification 8 658 
muscular dysfir>pliy 8 643 
644 

Mtisculaiis exteina 4 155. 1.57. 
158 

Musculaiis mucosa 4 1.55 
Musgt,ive range 1 671 
Mnchiooiii 5 561; 8 660-661* 
Homobasifliotnyielidae 
6 459 

Music repuKliiction 12 518-522 
.Musical acoustics 8 661-664 
heals 8 601 
consoriumc 8 661 
t-fpially temixni-d scale 
H 652. 661 

just tuning 8 662, 661 
musical iti.siiumciits 8 665 
607 

oc lave 9 273 
p.utiai tone 9 571 
pilch lU 2-14 

Pvthagoican tuning 8 662. 
6IH 

scnli-i 1*^47-18 
sl.indaid pitch 8 6(>2 
tem|)ei ament 8 664 
timbre 8 661 
tuning note A 8 662 
vibrato 8 661 Ii62 
Musical instiunu'iits 8 665 667 
airoidioii 8 (i()(i-667 
bawxm 8 66.5-666 
bell 2 15!l, 8 665 667 
bi.iM instiionents 8 665 , 
656 

celesta H 6G5-667 
u'llo 8 666 
clarinet 8 665-666 
comet 8 666 
(smb.'ll 8 6415 666 
drum 8 665-666 
electrical and electronic | 
instiuments 8 667 I 

ck'Ctionic carillon 8 667 
flute 8 665 666 
Flench horn 8 666 
(requciKV range 8 665-666; 
12 .519 

guitar 8 666-667 
Flammond organ 8 667 
lurp 8 666-667 j 

kettledrum 8 665-666 j 

keyboard instruments | 

8 666-667 | 


Mualal lintniiBem.-,o„( 
marimba 8 666 

obfie 8 6S6-666 

percuMion imirumciitt 
8 66S-666 
piano 8 665-667 
piccolo 8 665-666 
pipe organ 8 666-667 
saxophone 8 6d5-6li6 
scringed insirumciiu 
8 665 667 
timpani 8 665-666 
triangle 8 665-666 
trombone 8 666 
trumpet 8 666 
tuba 8 666 
tuning of 8 662. 664 
viola 8 666 
violin 8 666-667 
woodwind instiiinii'iiii 
8 065-666. 14 51,5 
\) Inplionc 8 665 666 
Miisiail scale 8 66i!-6li«, I- i: 
48 

Musical tune ice 'liiiii- (iiiiisir 
anti acuuslics) 

Miisidoridac 4 '212 
.Musk ileei 12 6tlif 
Musk glaliil 5 148. 12 b(l.l 
Musk il\ 8 86K-, 9 141 

Musk 3 22; 14 167 

Mllski'g 9 141 
Miiskriliingc 10 2r5 
Muskmeton 8 Obh 
culline 8 HHH 
h.iiieMing H 558 
* melon giowing 8 2U 
IViM.in melon 10 35 
Miiski,i| H 50K 559 
\fuM)phagid.ie .3 612 
Mussel I 427; .3 1.52. 

8 569 570*; 9 614 
(haiacteiislics 8 669 
|»c.»rl 8 059-070 
pearl Itearing 9 507 
leproduction 8 670 
(ISC'S 8 t)69 
Mus-srlt. !•’. 4 259 
Mustang fighter 1 534 
Musurd 8 670 

spicc and llavoriiig 12 61' 
Mustard gas .3 44, 8 571: 13 1* 
Miistanl oil b 71 
Miistrfrt 14 445 
.Mi(We/(i furr 5 217 
AfudWa fongiVtfuda 14 44.5 
Afiikelo nigriftes 5 217 
vi\on 8 504 

Miistelidac 2 72. 52.1: .5 2li 
284. 8 504 : 9 449; 12 1. 
wolverine 14 523 
MiKStchiiae 2 .523 
Mustefus tatiis 11 477 
Mutagenic agent 2 20 
Mutarotatinn 2 456-457 
Mutase 2 17 



MyriamdiMa* 


allrle I 256 

autotrophic 2 20 

rtu-niical mutagen* 6 674 
fhioDiosome 8 671 
cuinu*’- tissue S 619 

(Ifficjcncic* (chromosome) 
i (i7l 

i]e<»tMii>onucleic acid 4 66o 
ilitplicrftlons (cliromosome) 

8 671 

^ne .iction 6 104'118 
gcnriic 2 25 

imlnic'd mutation* 8 675 
iinriMons (chromosome) 
8ti71 
8 672 
liHtis 8 672 

iiomhtjunction (cliromo- 
some) 8 671 

witngeny 8 675-676 | 

iiri)*io o( 8 675 | 

|N>l\p|n<(]Y 8 671 
ptrsMia- 10 507 512 
i,uli.it)on biology II 219 
s{H’(i.itmn 12 567 
>(ui>ii.(iicoiiH mutation 
8 (>7t 

inutation fre- 
ipiriuir* 8 675 
:«(hiH(pi(’s for studying 
8 672 

iMiiNKx.iiions (tliiomu- 
8 671 

MiitjM'iii (ontogeny) 8 675- 

h',U 

liiril suidics 8 676 
('Miliiium.ity tignifiraiice 
8 670 

oiM-ti studies 8 676 
ni.iitini.di.)n siiidict 8 676 
Muir swan I 456 
Mai)i)Ml.ie 6 574 
Mimm 6 104. II 879 
Mutioii 1 . 1 U 0 W 5 189 
Mutual ltio4dsa.stiiig Svntcm 
n 251 

Mutu.il roiiducunce* jieiUodc 
9 i»2h 

ni*Klc 14 108 
v^niiim tubs' 14 247-248 
meaMitemoiU 14 128 
'ff alw fianstoiiductancc 
Miuuj! inductance 7 66 

biiwton two self itiduct* 
ames 1 271 

ondge measurement 7 67 
-Foster bridge 7 67 
toiipicd circuit S 522 
tweasurement 7 68-69 
'iHiiulitin 4 S84-585 
environment 5 12-15 
brake 2 82-84 
velocity 2 82-84 


Mya 9 206 
Mya arewria 14 56S 
Myalgia 11 545 
Myasthenia gravis 8 660 
Mycaminose 2 462 
Mycarose 2 462 
Mycelia Stcrilia 5 562. 565: 

8 676-677» 

Myoetianamide 7 268 
Mycelinm 5 106 
Myirena citncolor 3 265 
Mva-taeidae 9 278 
Mycetobia fmUipes 6 390 
Mycetome: insert physiology 
7 124 

Mycciophagidae S 278 
Myceto/oa I 408 

Myxomycctet 8 687 
plant ID 275 

Mveeto/oida 8 677*. 11 52; 

12 27 

Acrutiiilet 1 49 
l.abvrinthulalvs 7 575 
repiodiiclion 8 677 
Mycifradin see Neomycin 
Mycnbactciiaceae 8 677-678 
Actinoniycetales 1 56 
taxonuuiy 2 1 1 

Afsv oboctfrium 1 45. 56, 2 28, 
33, 56; 3 495. 8 540, 677 
Myrohafleriwn kptae 7 475, 

8 678; 15 214 
Hansen's bacillus 7 475 
MYCohw lejitim fHitatuherru 
lini< 7 514 

Myiobmtnntm fthlei 2 10-11; 

8 678 

Alv' obai trriuNj lubrrnilous 
1 466 467 . 6 225: 8 678, 

9 589. .591, 10 428 13 :*ll: 

14 129. 327 

ivmuoliiiit add hvdra/ule 
7 282 

strcploinytiti 13 179 
Mycobdclin 7 268 
.Mycocottus 8 678 
Atyfuderma ttcffi 1 .30 
Mycology 8 678 
Mytnlogy. medical 8 67H 079 
hlastoniycoHis 2 257 
mididiasis 2 456 
(hronioinycosis .3 106 
cf)u idioidoinvrosis 3 249 
I Cryptococcales 3 578 
crypisKoccosis 3 579 
dcrmatopliytosi* 4 67 
fungistat and funguide 
5 563-564 
griseofulvin 6 274 
tiisloplasmosis 6 458-459 ' 
infection 7 94 
meningitis 8 ^4 
Myriangiales 8 682 
ntHardiosis 9 116 
pneumonia 10 426 


Mycomydn 1 476 
Mycanostoe IS 2 
Myroplana 11 54 
Mycoplasma 8 679 
Myrofitasrna agalaciiae 8 679 
Myroplasma fermentatu 8 679 
Mycoplaima homhus 8 679 
Myiopk^ina hyorhinis 8 679 
Myro/fhstna laidlAn'tt 8 679 
Mycoplasma myioides var. 

myrotdc* 8 679 
Mycoplasma salivanum 
8 679 

Mycoplasmatacrae 8 679 
Mvcoplasinatalc* 8 679; 12 66 
biorlicinicul cliaracteristics 
8 679 

morpliology 8 679 
pleurupneiiinonia like or- 
ganism fPPI.O) ID 418 
Schmimycetes 12 65-66 
la\onoiny 2 II 
Mscopoiaceae II 67 
My<opoicltum 11 67 
Mycorhi/.!* rhi/osphere II .548- 
549 

Mycuihi/ae 4 585 
Mytoses I .541 10 200 
Myrosphaciella blight- }x*a 
9 600 

.M Vf o xphar rrlla f 1 age 1 iac 
13 171 

Mvrosphrtcrclt 1 pinodct 9 600 
Alvfosplmcrrliti tihi% 3 626 
Afvdnp/irt/T/’//« trntimi 5 546 
Atyfosphaerella /tmtana 4 52 
MvcottJtin MC Nvsialin 
.Mscosieiol 15 159 
Mvdtia 5 561 

Mviolic iiih-rtioiit sec Mycol 
ogv, iiu*dual 
Mvclnia amcritana 7 1 
Msitophidac 4 10 
Mvetophiformrs 8 679*, 9 442 
Alytlophytn puu<fatum 4 40 
Mydaidac 4 212 
Myd.)s Hv 4 212 
Mydriatic 1 664 
Mvelenct')>halon 9 47. 58 
Mveliii 8 1%; 9 68 
Mychn sheath 2 237; 9 53, 54 
\t-.ditis 12 617 
'dvcloblastosis 1 695 
.Myelogenous leukemia 6 396 
clinical pathology 3 192 
202 

Myeloid tissue 6 .596 
eosinophil 6 396 
erythrocyte 6 396 
Myeloma 2 265; 8 257, 

12 369 

Myelosclerosis 6 360 
Alyelfixy ton 1 1 86 
Mycm, F. J. II 634 
Myers, J. 10 186 
Mygalomorphu 1 49B 


Myiasis 5 6; 8 679-681* 
cavity 8 680 
rutaneous 8 660 
external 8 680 
intestinal 8 680 
wound 8 680 

Mytophagus ucrainicus 7 122cl 
Mylabiidae 3 278 
Mylar 5 245; 8 38 

insulation, electric 7 157 
meteorological balloons 
8 317 

Mylodoiuidae 4 411 
Msloite; fumigant 5 560 
herbicide 6 423 
Mylonite 8 681 

along faults 5 192 
{laser rock 5 295 
Msniarulae 6 574 
Mvohljsi 2 591 

inuiicular system 8 644 
Myoblastoma 8 659 
Myocardial infarct 8 '*60 
Myocaiditis 7 622 
Mytirardtuin 6 357 
My<}cardosis 6 .560 
Myotyie Pniiferu Ifl 514 
MviKbria 4 212 
Ms4KliKop.i 3 562: 8 681-682*. 

9 147 

fo«sil forms 8 682 
Msofiliiil 8 011 

miKichondria 8 519 
Mvoghihin hemoglobin 6 411 
lespiintoiy pigments 
II 510 

Myohemogloliin 10 520 
Myohviactdac 6 598 
Myomoiptu 11 614 
Myopia 5 171 172 
Mvoixn-ateae 14 182 
.Mvo//fiium 14 132 
Mvo)tsul.i 4 34 
Atyopsitla mnnathus II 69 
Msosin 2 492. 610; 3 656; 8 611 
iiuiscle (biophysics) 8 642 
pifdem, fibrous 11 40 
Myositis 8 658; 11 545 
AfviMomd 5 7 
Mvotallc reflex II 401 
Myoioinc 8 644: 12 357 
Myotonic dystiophv 8 659 
.Mynenc 13 496 
Myiiangiales 8 682 
Myriangium 7 122d 
MsiMMgium dtotaei 8 682 
Myria|MKla 1 553; 8 682-683* 
rtiilotsoda 3 59-61 
Pauropoda 9 595 
Symphyla 13 365 
Myrica 4 2925 
Myrua rafo/iHensi* 8 683 
Myrua tcrifeta 8 68S 
Myriraccae 8 68.3 
Myricalcs 4 1085; 8 683*; U 346 
Myriotrochidae 1 491 
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Myriotrochus I 491 
Myrisute S 74 
Myristic acid 2 474; 10 956 
Myriiiira fragram 9 294; 

11 536 

Myristicacea 9 235 
Myrmeria 9 82 
Mynneeocystus 6 582 
Mynnecophaga jubata 1 442 
Myrmecophilc 9 285 
Myrmckitic texture: igneous 
rocks 7 12-13 

Myrmeleon immarutatus I 497 
Myrmcleontidae I 497 
MyrnionysKus phalaenodfctes 
7 472 

Myrotherium IS 542 
Myrrhis odorata 14 190 
Myrsidea 8 78 

Myrtaccac 1 265; 9 218: 5 96/>, 
6 286 

Myrtales 4 1085; 8 683*; 10 346. 
497 

allspiic 1 265 
cinnaimui 3 129 
clove 3 218 
guava 0 286 


Myrtitlus 5 457 
MyrUe 4 2925 
Myrtle warbler 14 384 
Mysida ft 883; 10 1 
Myiidacea 1 563; 3 569; 4 39; 
7 476: ft 683-685* 
ecology ft 684 
economic importance R 684 
growth and reproduction 
ft 683-684 

l.ophnga!itrida 8 683 
Mysida 8 683 
physiology 8 ^3 
systematics 8 684 
Mysidopsts gibboAa ft 684 
Mysids 7 476 
My^it 3 563 
My vis 1.11 v.t 4 26: 5 102 
AfvsM relit ta 8 14 
MysophohU 10 119 
Myvtucotai ida 3 562; 8 685* 
Myslurti 2 66(t-66I 
S 553 

Myslrimuchus IS 545 
Mytilidae 1 427 

Myttlus 4 574 : 5 201; 6 439: 
( 7 226 


Mytiltu edutis 3 152; ft 669 
Mytonolagus 7 383 
Myvizonc IS 606 
Myxamebae 1 49; ft 688 
Myxedema 4 235; 13 625, 627 
MyxiVola 9 65 
Myxine 11 515 
Myxine glulinota 8 W)5 
Myxiiiiforines 9 685 
Myxiiioidea 8 6H5 
Myxubactcialcs 8 685-687*: 

12 65. 66 
allinities 8 687 
fiuiting bodies 8 686 
isolation 8 686 
miciocysis ft 686 
motility 8 686 
pliysntlogy 8 686 
taxomimy 2 11 
M\\obolm 8 689 
Mvxocof'iatuac 8 687 
Afyxofori lit fulvus 8 686 
Myxogasliaics 7 375 
Myxogastromyertidae 8 687 
Myxoma 9 320 


Myxomatoili, infectious 
bits) ft 687 

Myxomycetei S 105, 561. 56^. 

8 350. 6S7-6B8*; 12 459 
plant 10 275 
plant movements 10 366 
soil micTooiganisms 12 462 
Myxomycophyla 1 408; 18 346 
IS 544 

Myxomycota 10 320 
Myxomysporium corticok 
8 213 

Myxophyta see Cyanopliyu 
Myxopodia: Protozoa II 54,55 
Myxosaiconia 9 3^ 
Myxosporidia 3 226; 8 668 
689*: 11 52: 13 11 
Myxosporium 8 212 213 
Myxosportum lameaU 8 213 
Myxovirus H 689*; 9 91, 544 
Myxoxanthiii 12 67 
Myxnxanlhophyll 12 67 
I Mywstoma 3 548 
! Annelida fossils 1 431 
My/osluiuida I 429; 9 343, 

10 461 



V .midMii) 4 545 
fduiiwi dicuit 12 49 
t( semiconductor see Seoii- 
coiidurlor 
NilKim 5 563 
Sdbt<i>)c 6 401 
Vdfin fcruc 6 409 

Narellc (.iircratl) 1 186; 14 509 
Nat rr m 9 606-607 
Vaffin 3 166 
kaolinitc 7 531 
NaJii (cHeatial navigation) 
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122. 14 601 
\ graberi 1 329 
\ ii. I I « ’.'{2 
N.i{» I i» n i‘i(i 
N*i!.ini 12IH. 14 124 
M. 1 125 
\‘‘-up-tr It 182 
NimiI i M.1 

tM..n.iM9 276 
•'I'.tsdaf 9 516 
'.jii.iigg 1 2 

Ni.ns.Ktk 11557 
\.Mv.is\u. I,aKr I 107 
1218 

N.ki .1 \ 10 •"t?!. J2 391 

\.iki(n>ii(l2 3ri0 i 

^•khl•u• K 314 
Njtnih l)rs,>ii 1 lOG 
Ndiniiiun suge 2 169 
I'ng Nvstnii I 677 

'‘.nShin I 577 

' 'Vl> iiicuit 7 ri82a 
''jM'A(lu-il»uifIc‘)6 422 
N'aitsm littulc 12 115 
'‘Jniuckc-t 7 272 
•N-ilMlm7 54 

Njl’t P Otcrblcide^ 6 4^ 

^•t{ihiha 9 2 

diwillatc luci 4 246 
lieirolcum products 10 72 
^■>p'-t6alcne I 848; 6 555; 

42 3* 

chlorinated see Chlori- 
naphthalenes 
coal chemical 3 235 
coal lar diemical 3 236 
* omcrism. moleriilar 7 278 
^^phthalcne-l •sulfonic acid 
92 

^^pioltalcncacciic acid 1 lOa. 
WS. 10 342: 13 124 

*^P^'^»phthaleneaeetlc add 
1693 


Naphthene 1 241: 6 534 
in crude oil 10 65 
Naphthenic acid 10 47 
Naphihiontc add 9 3 
Naphthlyl chloride 1 45 
alpha Nuphlhuic acid 2 475 
beta-Naphihoic and 2 475 
alpba-Naphtlioir amide 1 303 
bcta-Naphthoic amide 1 303 
Naphtho) 9 3*; 10 112 
Naphtiuil AS 4 .101 
aIphn>Naphlliol 1 529 
Naphtliol gicc'ii B 4 300 
Naphtliol jirinimg 13 5426 
l,4-Napbtho({uJnone 9 2; 

11 194 

2,6 Naphthoquinone It 194 
Naphtho\yaccti( acid 10 342 
I-Napluliyl iV-nietliylcaiba 
mate 7 142 

.V‘l-Naphtliy] phllialamir acid 
6 422 

l-(t*Na})h(Iiyl)-2 thioniea 9 3 
Naphthvlatnine 9 3* 
lieta-Napliihvlamine 9 326 
1 -Naph ihylaminc*4-$ullonic 
arid 9 3 

alpha-Naphtlivithlourea II 615 
NuphllivlttuhlorcM ' tie 12 323 
N.ipiei.J 7 574 
Napier's aiinlogies 

iiigoiioineiiy) 14 101-102 
NapiciW lilies (Spherical trigo 
iiumctrv) 14 9'* JOO 
Naples. Gulf of 5 114 
Napoleon, laiiiis 8 101 
Nappe (gcHtlogy) 13 408 
Nappe (geometry): cone 3 394 
ellipse 4 560 
Naibada Rivci I 580 
Narctne />ra»7ienjtt 4 428 
Narcofinc 9 4 
Narcomedmae 3 255. 14 10 
Narcosis 10 96 

cell mcmbianes and mono* 
layers 2 007 
Narcotics 3*4 
Nares,G. S.7 4 

Narrow-band amplifier 1 344 ^ 

I Narrow-band-jwM color filter 
i 5 266 

Narrow-waisted bark beetle 
3 276 

Narrowlcaf vetch 14 310 
i Nasal bone 12 375 
I Nash. J. 6 29 


Nashville Dome 9 153 
Nassariidac 14 488 
Nassellina 1227 
Nasiuta 6 300 

Nastic movemems: eplnasty 

10 366 

baptoiiasty 10 366 
iiyctinasty 10 366 
plant movements 10 366 
Nasutitfttiir% gtmieulm 12 407 
.Natantia 4 28; 12 307 
Na rCA nierhicidc) 6 421 
Nathorshma tO 417 
Naticidae 9 610 

National AeiouaiitHs and Spare 
.'\dinini.s(iaiion (NASA) 

7 5425 

National Broatiiasting Cami* 
pans, lot II 251 
National Buieaii of Standards 
1-J 559. 643 

Nation.il Doramiirikatioiis Sys- 
tem (NACOM I) 13 432 
National Electiical (a).Ir 4 449 
National Geographic Society 
I INiloin.ii Oh«i(’ivaloi> Skv 
Suivey 1 615 

National mining codes 8 472 
National Warning System 
(NAWAS) 13 431 


(spherical | Native elements 8 442. 9 4* 
in incU'unlcs 8 312 
N.itivc dm balk lie^tle S 287 
Native mclais 9 4 
NA l<> railiidge 1 .538 
Nato me 5 181 
Nattin 6 423 
I \titris: 14 401 
I Nairolite9 4*; 11611 
I.dke 1 1U7 

Natural biidge: karst topog- 
tapliy? 333 
Natural cement 2627 
; Natural coke 3 229 
Natural convection (heat ttans- 
fer) 6 574 

Natural fiber aee Fiber, natural 
Natural gas 8 339; 0 5-6* 
butane 9 .5 
carbon 2 462 
casinghead gas 9 5-6 
aimpc^ilion 9 5 
distribution 9 5 
dry gas 9 5 

I dry*ga8ficlUs9 5*6 

I energy sources 4 601 


Natuial gas— ermt. 
ethane 5 84; 9 5 
fuel gas see Fuel gas 
geolo /leal associations 9 5- 
6 

helium source 6 390 
heptane 9 5 
hexane 9 5 
hydtoiarbuns In 9 5 
iiupurities in 9 5 
lean gas 9 5 
metliaiie 9 5 
mineral fuel areas 8 447 
natural sotnees of hydro- 
carbons 6 53^ 
octane 9 5 
pentane 9 5 
profmne 9 5 
pyrolysis 11 118 
related products and prob- 
lems 9 6 
n*servcs 9 5 
residue gas 9 5 
sour gas 9 5 
sweet gas 9 5 
wet gas 9 5 

see also Gas field and gas 
well: cnliies under Oil 
and gas 

Natuial glass see Volcanic glass 
I Natural immunity 7 33 
Natural levee 4 .50; 5 311; 

10 259 

Natuial logarithms? 575 
Ndluial numbers 9 224 
Natuial philosophy 10 207 
Natural radioactivity II 276- 
277 

Natural iesources4 341-345 
(uiiservaiion of 3 408-411 
forest conservation 5 444- 

448 

fuels, mineral 8 444-456 
ground water 6 276-278 
marine resources 8 130*182 
mineral resources 8 458- 
460 

mineial icsourccs conserva- 
Uun 8 460-463 
soil conservation 12 449* 

449 

surface water IS 316-321 
water conservation I4 391 • 
399 

wildlife conservation 
14 490-492 
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Nohirol rubber 


Natural rcMurcei— cont. 

woiid distribution 4 S41- 
S45 

Natural rubber II 698-699 
Natural selection: eugenia 
5 97 

ew)lution> organic 5 132 
population genetics 10 509 
Natuflic/ien PflarnenfamtUen, 
Die 10 377 
NauGorid<ie6401 
Naudin. C. 2 499 
Naumaim, C. F, 8 904 
NaumanruW/tt II 65; 12 909 
Naumaimite 12 169 
Nauplia.GulfofS 114 
Naupliiis 12 308 
NaupliiM eye 6 944 
Nauplius larva S 145: 4 26: 

5 102; IS GOO 

Mausithoc 3 255, 487, 12 00 
Nautical Almanac 1 675: 9 6 
celestial body idetirifica- 
lion 2 583 

Nautical charts 9 17 

polar navigation 10 442 
Nautical length measures 8 188 
Naiitlra! mile 8 188; 9 11: 

12 256 

Nautilidae 96 

NuiitiUiidca 2 645 646. 4 108: 

8 559; 9 6‘ 
fossil 2 646 

Nautilus 2 644 646; 4 107; 9 6- 
7M66; II 359 
Nautilus (suhmanno) 7 01: 

8 120; 9 166 
Nautilus pomfnlius 9 6 
Navaglobe 9 8, 20. II 256 

antenna location and field 
pulU'rn 9 9 
keying C 7 cle 9 0 
radio lange II 256 
Navajo sandstone II 388 
Naval aircraft 1 542ii'5425 
Naval arrhitcciuie 9 7 
ship design 12 26H-276 
Naval armament ve Arma- 
ment. naval 

Naval auxiliaries 12 267 2fW 
Naval brass IS 650 
Nav.d guns 1 5425 
Naval meteorology 9 7*8 
aerology 1 93 
hurricane forecasting 9 8 
radar 9 8 
routing ships 9 8 
sonar 9 8 
transoaondc 9 8 
wave fotecasting 9 8 
Naval mine tee Miik*. naval 
Naval Research Laboratory 
12611; IS 285 
Naval stores 9 8 
Naval tcwpcrlo ^ee Torpedo, 
naval 


Naval warfare 1 48; IS 210-211 
antisubmarine warfare 
1 484-486 
sonar 12 503 
Navarho 9 8*. 20 
radio range 1 1 256 
Nmfirulopsis 12 318 
Navicr Stokes equatiem 9 9 
gas dynamics 6 51 
hydrodynamics 6 539 
Navigable inland waterways 
7 1I5-I17 

Navigation 1 181; 9 9-17* 
an see Air navigation 
a/imiirh I 702: 9 1 1 
I)c.iring9 11 

celestial see Cc4estiai navi 
gation 

course made good 9 1 1 
dead reckoning tec Dead 
reckoning 

dead rackoning pcMicion 
910 

diicciioii 9 10 
distance 9 II 

eicctionicdead reckoning 
9IG 

electronic uses 9 13-16 
csitimaled pc»ition9 10 
fix 9 10 

gieat circle routes 6 ^7- 
26H 

hvdrogr.)pliy 6 .553 554 
loran 7 5H3-586 
marine see Maiine nsiviga- 
luin 

inethcHls of determining 
|K>sition 9 12 
Nautical Almanac 9 6 
nnutual mile 9 II 
piloting <ee Piloting 
|)olar legions see Polar 
navigation 
position 9 10 
publications 9 17 
pulse iiiiKlulatioii systems 
914 

radar 9 14: U 199-212* 
laclar he.'icom9 15 
radio piloting 9 13-15 
rotating directional trans 
mis.sion 9 1.5 
s.itellitc 12 .36(1-37 
sonar nieasiiiements 9 15 
16 

s{)eed 9 12 
track 9 11 

tran8poiider9 14-15 
up.sticam limits 179 
use of artificial earth sal 
rllitesOIG 

Navigation aids* buoy 2 371 
echo sounder 4 378-379 
lighthouse 7 508-5U9 
polar region limitations 

19448 


Navigation aids— cotif. 
satellite 12 96ii-S7 
see also Navigation lys 
terns, electronic 
Navigation canal 2 433-434 
Navigation channds 12 304 
305 

through sandy beaches 
12 804-305 

Navigation chart see Naviga 
tor's chart 

Navigation computer: course 
line computet 3 526 
ground-position indicatoi 
(CPI) 6 281 

Navigation fix 4 19; 9 10 
piloting 10 230-232 
Navigation instruments 9 17' 
18 

aircufl I 181 
gyiocompass 6 305; 9 17 
magnetic compass 3 331 
332*. 9 17 

polar region limitations 
10 443 

sextants 17; 12 234 
see a/u> Navigation sys 
lem.», eleciionic 

Navig.ition systems, elc'ctionir 
9 18-21 

air tijieiations 9 21 
aircralt low-approach sys 
leiiis 1 182 

airjwrt surface dctettioii 
eciuiptVDt 1 217 
ail pint 7^*9 21 

appro.irh and landing /one 
9 21 

rfstio ecjuipiiicmi 9 20 
automatic astronavigation 
I G75 6765 

celestial navigation 9 16 
cljs.si(al9 18-19 
Conscil 9 15 
Onisolan 9 1.5 
enurte-Une computet 3 526 
dead reckoning 9 16 
Derca 4 34-35; 9 15 
Dec.ra 4 38-39 
direction-finding equip- 
ment 4 231-232 
directional kx>p antenna*< 
913 

Doppler cquipimmi 9 20 
Doppler radar 9 16 
I Elektia 9 15 

electronic dassifications 
918-20 
Cm 9 15 

gt ound- fxMition indicator 
(GPl) 6 31 
harbor control 9 21 
hyperbolic 6 584-585*; 
918-19 

Inertial guidance system 
7 91-92*: 9 16 


Navigation ayatems, 

—roof. 

instrument landing 
terns (ILS) 7 149 
long-distance enmute toot 

9 21 

loran 7 583-586; 9 15 
marine operations 9 21 
multiple-path 9 18 pj 

Navaglobe 9 9 
Navarho 9 9 
Omega 9 1.5, 318* 
operational dassihr^tiom 

9 20-21 

piloting 10 231 
polar-coordinate 10446 
polar region limitations 

10 443 

position-fixing 9 21 

picccsion aippiiKuh mUj' 
10 .578 

piessure cxiiiipmeni 9 20 
pulse moclulaitioii 9 U 15 
radar 9 14-15. 11 ltl‘J‘2U>* 
radar beacon 9 15 
iadMl9 18-19 
ladio lange 11 2.54 2.56 
Rayilisi 9 15 

routing directional tram 
mission 9 15 
a.iU.4IiI(: 12 36.0.I7 
sell-contained 9 19 29 
shoi t (li\l.iiice eniouie /oiu 
9 21 

siiigle-paili 9 18 
Sonar 9 15-16 
.Sonne 9 15 
Taran 9 15. 13 382 
iiatis|Hmdcr9 14 15 
VOR DMF.O 15 
Vortac 9 15 

see aho Cuidance system' 
Navigational ability (animal) 

8 428 

Navig.itional star 9 611 
Centaurus 2 628 
Crux 3 569 
Leo 7 455 
Lyra 7 637 
Orion 9 407 

Navigator’s chart 9 16 P 
aeronautical 9 17 
azimuthal projeclion 9 16 
conformal 9 16 
conic projection 9 16 
cylindrical projection 9 16 
gnnmontc azimuthal pt**" 
jection 9 16 
hydrographic surveys 

I 18 329 

lambert conformal 

projection 9 16 
Mercator projection 9 1® 

I nautical 9 17 

1 nonoonformat 9 16 

I plotting chart 9 17 
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<„..pior’s ctatt-conl. | 
poljr <tcreogr»phic projec- i 
tio»9 16 

rbtimb lines 9 16 
Sa^ar.O 9 77 
^\\\ itiii’! U 3280 

Vranflcrlhal man 5 476, 477, 
,7^, 179, 9 22* 

10 461 

ride 6 126; 19 634 
Srajiobtaii Apennines 5 118 
\ui infraretl radiation 7 lOS 
\.-A\ Infiaietl Hpccirophotom- 
en\ 12 >'>84 
\'.ii I’.land 1 523 
V ,Mtir tauna 14 621 
V.urifa 14 620 621 
\t ir'hfiie proa'SHcs are Shon* 

jMoirsscN 

Ncji^it^hU’diicss 5 171-172 
\i-iiilii<>MS 12 368 
Nmi''* bxM oil 5 189 
ii 12 394 

\..;..;;i,i3-if)3:7 47f», 12157 
'•r/irt923 

\il..iliuiv3r.(:2. 9 22-23‘ 
mi.1o<.v9 23 

III.Mjlllolofry 9 22 

‘.''■..V/'.(9 22 
•/■vM 9 22 

\«'i /v/iiMi 9 23 
'•*' . I'k.ui /Cl.uial) 6 195 
Nr'ifl.- 9 23 27 

\ti<[uiiiH’fIa I 3^9 
nasfou> 7 219 
( .ihtoiiii.i 9 24 
{ 1 it* 9 24 2G 
‘laii 7 220 221.9 21 
ditlus(‘9 24 27 

o\ri.i^.ii,u-((< 6 3-9 

;;.imoii'. 9 24 27 
nubl)le\ 9 24 
l.i{>oon 9 25-27 
npuvoik9 24-26 
Nordi Amriitan 7 220 
On(.n9 24-27 V407 
pla>K‘iaiy9 24-27 
radio 9 24 

lefli’Ction 7 219*220; 9 21 

UI1R9 24 

loserie? 221 

infill 9 2.5 

variable 9 24 

>»liilr9 24 

^‘■•>iila, }»aseuu8 9 24-27 
i'l'i^htne^nO 25 
uialogii 9 24 
trail 3 531 -532 
densities 9 26 
diffuse 9 24-27 
•110.10^6*925 
tJ'-Mipcrnovae 9 24 
»> external galaxies 9 27 
“Oernal motions 9 26 
inietsieUar matter 7 219 
»na^«es926 


Nebula, gaseous-conl. 
observation 9 24-26 
planetary 9 24-27 
radio 9 24 

relation to illuminating 
stars 9 27 
spectra 9 25-26 
trmpciaturcs 9 26 
variable 9 24 

Nebular hy]K>thes!s (cosmog 
ony) S 508 

Nebular lines 9 25-26 
Nebulat tiansitions 9 25-26 
Nebiilarine I 476 
Neburoii' herbicide 6 423 
Merator IS 192. 193 
Secalttr atnerinniu^ 6 477, 470 
Neck 1 397; 9 27 
Ncckctarcae 7 275 
Necking down (metal) 8 270 
Serrohat tninm ufnofthorum 
2 71 

Ncciobiosis 4 23 
death 4 22 24 
NftiONis 2 .5205; 4 23 
d(Mth 4 22-24 
gaiigi(‘ri(*6 36 
iiil.iict>on 7 93-94 
Netlai 2 12<): 12 127 
Ntclanna 12 496 
NiTlaime 9 27-28 
Ncft.iiis, Male 8 592, 593 
Nectary 5 334 
I Nf( tonrtnu 9 28, 3.1 
Ni'CloncmaloidiM 9 28, 33 
Nrdonrtnrrle^ 11 560 
fCet toffhnnoidrs 10 638, 12 10 
,\Vr flirt 3 265. 7 122d; 14 73. 
128 

.'Vr tria f iM««5rtn;irt 4 1 2 m 
S'ertiia ^(lUi^ena 14 128 
Nfctiiilia I .336. 7 171: 9 28' ! 

Nrctrioidare.u' 14 6.30 
Nccturidac 12 7 

.Vcf/«rui6201, 86.53. II 517: j 

12 7,361 I 

vcilfbia 14 307 j 

Necturits tHHCulatus II .520 i 

Neriurus mat 2 569: | 

8 622:13 618 j 

Nmlham, J 1419 
NcimIIc leaved forest 3 188-189 
Needle nozzle 7 .30.5 
Needle valve 14 261 
Needlefish 2 Ifil 
Needling (foundations) .5 163 
Nt*t*dr (Iwhavlor) 8 60S 
N4el.L. 1 469 470:5 218.233. 
11595 

Neel tcmiM'iatiiic 1 469 471 
N4ol ther»ry of ferriinagnclism 
5 219 

Nrcl walls 8 48 

Negative (photographic) 10 156 
Negative color film 10 lt>8 
Negative crystals S 591 


Negative feedback 5 199 
ftmpUners 1 347 
distortion reduction 4 ^57 
Mjts’oinechanisms 12 198 
Negative genetics 5 98 
Negative-ion accelerators 
14 267 268 

Negative meson stars 8 250 
Negative nuMhilalion (lelcvi- 
sioii) 13 458 

Negative lesistatue dcvla's 
9 28 

Ncgalivc-tesistaiMeoscillatots 
9 425 

Negative semicotuliu tor srr 
.Stmilrondurtoi 

Negative spaie chaige (bio 
climnlologv) 2 201 
NegaiiicsUitt 1.3 33 
Neg'.iioi spiing 13 17 
Negatron see Electron 
.Nt*gii body 7 55: 11 197 
Negio Kivci 12 .529 ' 

Negtuids I 458 j 

Negiov (ishiiid) 9 482 
NVh.)wk.i oal.s 5 183 
Neill-Mixiyi leactiou 14 17.5 
Wiueiiu 2 161. 9 29. 620 
.SViiM'Mrt iitlfirrhalu 6 247 
.Wmeii'u 6 247 

iWeiAU'iia goiKirr/ioertC 1 46(> 
U.7. 2 401. 6 235, 217: 9 29. 
14 295 

llllOK'SK'lll .IlilllHidv 
iiieflHHl H 3K;', 

.Vrineiirt tufiu(('Uu/urt\ 8 221 
.VriMOirt mcNfiigifidn I lOti 
167. 2 Mil, 6 217, 8 224, i) 29 
.VcM.scMrt oVzrt 0 247 
! Neisseii.iie.ie 5 %; 9 28 29 
I gi.im-DCgative diplococci 

! 6 247 

i.i\onon)> 2 II 
Nrk.il 1.3 538 

j Nekton dfX'p sea 4 39, 40 
j *icih-watcr 5 52ft, 53:1 

j liiiinologv 7 .519 

I Haul 8 102c 
I Nelviii. f- t 8 195 
j Nelson, K A , Jr 1115 
NV’son.W 11477 
.civin rell .3 70 
Nrmagon .5 560 
Xrinnhoti II .555 
N-iiiata 9 .30 
\eii».iUice.« 6 477 
NeiH.<tes irc Neni.iioda 
N'einaihehiimllics tcc Nema 
tiHla 

Ncmaloara 4 211-219 
Neiiiatocide 1 123: 9 28 
fumigant 5 560 
Mill sterilization 12 464 
Nemalocyxt: Astomoctiidae 
3 257 

discharge 3 258 
in otlter organisms 3 258 


Ncmaiocyst —cont. 

Scomocnidae 8 257 
toxin 8 257 

Ncmatoda 1 573; 6 478: 7 122g; 

920.S3*. 343: 10 239. 383-884. 

416: 14 488 

Vdcnophoiwa 9 32 
axcariasis 1 571 
Ascaridoidea 1 572 
bionomics 9 33 
; (Uitumadoroidea 3 89 

I diagnosis of phylum 9 30- 

digestive tract 9 31 
Enop-oidea 4 616 
ftlanasis 5 2.57 
hil)ci nation 6 436-441 
hiMikworm 6 477-478 
life cvcle 9 32-.33 
Moiihystei'oidcu 8 567 
iiiuxcutalure 9 30-31 
Nemates 9 29 
ncnutocide 9 29 
Nciiialoidea 9 29. 30 
neivoiix svsiem 9 31 
Plc(loide.i 10 416 
lepioducih'c system 9 31 
32 

Rliabdiioidea II 541 
Kcteriientea 9 32 
.Spiruroidea 13 5-7 
.Strongyloidca 13 192 
taxonomy 9 30 
’I uchiiroidea 14 88 
.NeniatiMfc galls 10 .102 
iVe»irtfrtz/irrt< 12 247; 1.3 193 
N'cni.ilodoiueac 5 96fz 
Neiiialogeii 1 109. 110 
Neinatognathi .icr Cyprinl- 
foi mex 

Niinatoidea leeNeniatoda 
Neinatomoiplia 7 122g; 9 29, 
34 

r.ordioidca 6 237-238; 9 33 
haiiwoimOSlS 
moi phoU>gy9 33*34 
Net loiieinatoide? 9 28. 33 
repMNluciiim 9 3t 
Xt'inalnfuiratfirnia 1 492 
Nt inatophytalcs 9 34 
Neinahtsiftlis 4 40: 5 108 
NenuitosceH\ tltffiriUs 12 121 
Xcmnto%ct‘li^ meguliifis 12 122 
.Vezrtttfot/Hzr'* 12 2 

Netnnio.yl}tfra corylt 14 602 
Nematnxfmroideac: Sacchaix>- 
niycetalcx 12 2 
Nemrtfof/ialfut 9 34 
Nembutal II 114 
Neincte wind 5 120 
Neinerta 9 29 
Netneitca 1 413; 9 29 
Ncinei tinea II 557-560 
Nemestrintdae 4 212 
Nemiclithyidae 4 40 
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ffemobius f<isriatus94l7 
Nemophila insignU 12 1466 
Nemodni 1 476 
Neoantcrgan 1 474 
Neoanlhropinae 5 478 
Neoaplectana 7 1226 
Neoaptfftann glawri 7 1226 
Neoavurisvituloruml 572 
Seobeswya 8 241 
Neoblaat 1 1 420 
Neoborus utnoenm 6 405 
Neoceratodus 2 499: 6 437 
fOTsteri 4 210; 

7 622 

Neoceirbclluni 9 59 
Neoojmian stage S 543 
Naodifmon lerontri 6 580 
Neodymium 9 34 

electron cundguration 
4 504. 545 

extisuiive mci.iUiiigy 
K 27« 

I)uiHnagiictistn 9 549 
Neort /if mo; 6 ym( hu.\ rmydis 
1 20: 5 30 31 

Ncog.ir<iii rraliii: Ncx)tio|>ic.il 
irgion 14 620 
/(H)g<’Ogru);hK logioti 
14 620 

NengaslrofHMla 9 34-35*; II IH 
NCf^ciie 9 ri07-50H*. 13 169, 
524 

Nef>gii:illi:ie 1 694; 8 35* 

Sphcnisiifotnicx 9 OlK-Gl'l 
6 78 

Neohcvanc I 249 
NeoLimjMdouU 4 :)72« 
Neonii^nni I 490 
Neoinitietali/ation 1 66H 
Neomynn 1 464-468, 475: 7 330; 
9 85-36*. 10 2.'(8 
activity 9 35 

rhcmottuM.i|N’ulir use 9 35 
I.Dr.o9 35 
|)h.irni«iioUtgv 9 35 
Mriirture 9 35 
Neomysis integer 8 684 
Neon 4 545. 7 <K). 9 36 

analytical nietlxKU 9 36 
cryogenic |>ni|K*rties 3 572 
discovery 9 36 
election configuration 
4 5IH 

inversion icm{>eraturc 
7 538 

ioni/alioit ]MHeutial 4 .501 
line spt'cmim 7 521 
occunenoe 9 .36 
production I 637. 9 36 
piopcrtics 9 36 
uses 9 36 

velocity of sound in 12 51.3 
Neon glow lamp 9 37 
applicathms 9 37 
ballast 9 37 
ciiaracteriitin 9 37 


Neon glow lamp— coni, 
operation 9 37 
strob(MCO|}e 13 187 
Neopaliium 9 .59 
Neopentane 1 249 
Neopeiilyl radical 1 252 
.Veo/»/tn/i I 339, 414 
Nfopilina galutheae 4 41; 

8 576* 

living fossils? 564 
Neopilina (Neoptlina) 
galatheae 8 576 

\eoptlina (P'ema) ewtngi 8 576 
Neoplasia 2 135, 9 37-38* 
piostatr disorders 11 27 
thvroid gland di.soiders 
13 627 

Ni'oplasm 1 74 
Ncofxtpiinoirtas fuiugi /one 
14 82 

Neopi em* 1 1 6.39 

eiccirk insulation 7 157 
lueKxHologxal balloons 

8 317 

Nn»pl<'ivg<i or \r(inoplei>gi' 
Ncoi liabdoKM'l.i 11 541-542 
S'foiukrtlua II 507 
.Veoi i< krthia hfltmnthoera 
II 567 

Ncoiimlieb [ 693 094; 9 38* 
khtbyoiiiillics I 094; 7 8, 

9 38 

NfHignathnc I 694: 9 35. 
38 

Odoutognathae 1 694. 

9 .38. 275 
SeoMtimiit 10.509 
Ne«»’i<Iiwagciiniden .5 431 
Noospotiflia 13 11 
Nmssoptilc 5 195 
Nnisitgiiinu' 19 436 
N«‘(»stiialiuii 9 59 
.VctUfjtiriM 4 41 
Neotciiin 7 123 
N(iiltuy9 38*, 12 6 
^ AiiilivstonialUlae 12 (> 
(«iii(i.ila 2 569 
('idaioiiLi 3 120 
(rfiUHtpleia .i 283 
Oivplobianchoidca 3 578 
Meaiiles M 187 
)Me<iogciicMS 9 489 
lespiiatoiy s>stfin 11 517 
Neothalamus 9 59 
.VrotiXfl btlinenta 9 452 
jVeotoMiti Irpiila 3 473: 1 1 345 
\roioma mutopus 3 473 
Nwtian 8 518 
Ni'oliemata 9 38 
Neotropical buigci^iaphic 
region 14 620. 622-623 
Neotiopiral-'l ertiary gcuflora 

9 506 

NrtilyiK 14 172 
Nepa 6 406 

Ncpeiiihaceac 10 244; 12 31 
Nepenthes 10 245 


Neper9S8 

NepMine: feldspathoid 5 214 
in neplieline syenite 9 39 
in theralite 13 548 
Nepheline basalt 7 16; 10 86 
Neplieline mun/unitc 9 39 
Nepheline syenite 7 16; 8 346; 

9 38-39*; 10 86 
com|)osition 9 39 
formation 9 39 
ocruircnu: 9 39 
pcirogMphic province 
10 52 

structuic9 39 
texture 9 39 
Neplicliiiilc 7 16; 9 39* 
N'cphclomelei 14 145 
Nephelometric .analysis 9 39-40 
Neplirile 7 301 
gem 6 99 

Nrphiilis 7 17ri, 9 10 

clinical {Mtliology 3 192 

292 

Nephiucoeic 14 221 
Nrphrocyte 5 105 
Nephiogeiiir coid 14 223 
Nephron 14 221 
i\«7*/ir(>/»s 4 31 
Nephropsuleu 4 3 1 
Ncjduosclciosis 7 343 
NvpInusrlHtis .3 579 
Ncphiosis 7 343. 8 2G1, 9 40 
Nephrotic edema 3 111 
N'cplnoloine 14 221-223 
uriuaiy s\Mem 14 221 
Nrphlfiya 1 227 

Nephiyidar 10 461 
Xrphtys 10 461 
Nepidae6401 
Nfjitituta 7 460 

\'t‘f>tirulfi nysutefolirlla 7 162 
NcpiUtilidae 7 4ti4 
Neptune 9 40-41 
alhcxlo I 223 
astrouotiiy 1 618 
cscti|)e veliKify 5 68 
optical s|M*clriitu 9 4 1 
mbit 9 40 
satellites 9 41 

telcsuipic .ip|H‘aiance 9 41 
Neptiineidae 14 487 
Neptune’s goblet 13 10 
! Ni'plunuiin 9 41-42*: 14 65-66 
I electron configuration 
4 504 

fisuon 5 087 
iiulioactivitv U 278 
Nereid 9 41 
Nerfidac4 212; 10 461 
Nereis 2 638; 7 226; 10 461 
Nereir rultrifera 9 434 
Nereis diversieolor 9 484 
ATereii petagira 9 434 
I NereiKyslis 8 107 
j Nerillidac 1 517 
! Ncrinacea 6 77 


Neriuoea 6 76 
Neritic sediments 6 133-135 
Ncritic zone 4 39: 5 14 
marine ecosystem 8 log 
Neritidae 1 591 
Nerium oleander 10 440. 

12128 

Nernst W. 2 202. 12 575 
Nernsi equation (clpcirode 
potential) 4 473 
Nernst galvanomagiietic effcci 
621 

Nernst glowci 12 583. 58« 
Nernst method of mcasunn|! 

hcalca|>acities2 419 
Nernst’s heat theorem 12 5/5 
Nerw ila 5 291 
Nerol 13 496 
Netoli oil IS 497 
Neiran, laike 1 672 
Nnthra 6 404 
Nerve 9 42 

see ahn Nervous system 
Nersr c**H 9 52 
Nerve cell bfalies 6 37 
Neive ilealncss 4 22 
Ncive fibeis 9 52 53 
Neive g.is3 45 
Netve-iiupulse pHNlmiton 
code ol st'iisoiv iiiesvigi’N 
8 202 - 20-1 ^ 
tnggentig luechinism 
8 202 20 1 
Ner\c net 9 64-65 

(aiclenteiat.i 3 25’; 20l 
Neive tissue 13 651 
acetylcholine I 37 
buKhetnistry 12 ;63 '■Cl 
histologv 6 15K, 9 51 
see alw Bio}Miicntuls jed 

I'letlmplivsuilogs. Nii 
\<ms system. Si*uu»- 
pliysiol(^\ 

Neivunk <uid 5 190 
Nervous system I 689; 7 1^ 
9 42-63* 

automatic nervous sistew 
I 689*: 9 47-48 
biochcinisti y 2 199 
biopoientiais and electro 
physifilogy 2 237 
biain 9 57-60 
central putliwavs9 5.5 
conqiaiaiive embryology 
9 42-47 

(oiiiparative morpholixp 
9 54 57 

cranial ganglia 9 63 
cranial nerve 3 537-538 
9 61-63 

cybernetic! 3 638 
histogenesis 9 43'44 
histology 9 51-54 
lateral-line oigans 9 
memory 8 220 
morphogenesis 9 44*45 



Nwilita 


MS 


vtivous »)»teni-«w»- 
^lor systenu » 609-616 

fAnt9i2 

nerve cdl 9 ^2 

nerve fjbcn 652*58 

nrtvtius tissue 6 458; 9 51 
ncur\>^i* 9 51*52 
neurolcmnui 9 58 
neuron 9 79 

pciipheral nervous system 
9 47-48 

ph>log«‘e«»*59 
ijdiation injury 11 228 
reflex arc 9 54-55 
wiisc organ embryology 
9 48-51 

sfjise organs 12 179-180 
spmal nerves 9 47 
siiWivisions 9 57-58 
ifiiapsc 9 54 
usto buds 9 49-50 
Nervous system (jnvcrtcbraie) 
yW67 

«'nttal ncivous systems 
9 85 

(xriutiou and 
trausniission 9 68-64 
nerve iw'ts 9 64 65 
nrinovTielion 9 66 
.sjwptjr ti insmission 9 64 
\inous s)siein disorders 
9 67 72 

jirophv 9 68 69 
'»n< lei la 9 70 
(leiiivelinating diseases 
9 71 72 

cnu'|>l)alitis9 70-71 
Klia 9 68 

hv<tiocephalus9 69 
mnammatoiy diseases 
969 

inalfnTmalions9 69 
iiu mngos 9 
uicnnig>lis9 69-70 
nuiUiplc sclerosis 8 626: 
9 71 

inYelni968 
NcpLiitiiutti 4 545 
iVoris 14 563 
ini\r tissue 12 563 564 
neutun 9 67-68 
parasites 9 70 

Parkinson's disease 9 ^7 
jxiliomycUlis 9 71 
Rirkettsia 9 70 
spinal cord 9 69 
s)philitic inlectiona 9 71 
ventricubr system 9 68 
viral enaphalomyeli tides 
970-71 
L. S. 8 608 
Xrtidra 10 4S0 
Neiidddm 10 429 
N«siotinidac»78 
•■■nomaniij 1 4M 
NnoiihonUdae 7 14S 


NaodlicaUi »SI1 
dattdite 4 17-18 
Nest building;: binb 11 458- 


Neural arch 12 854. 868 Neurosis— eonl. 

Neural crest I 74-78; 9 76*79* skin disorders 12 870 


fishes 11 458-459 
Hymenoptera 6 578*583 
mammals 11 458-459 
reproductive behavior 
11 458*459 

Nestor (asteroid) 14 114 
Net blotch 2 99 
NetrofMiin 1 476 
Nets of curves 6 150-151 
Nettlcton, L. L.9S10 
Netwmrk. elecuic: bridge cir- 
cuit 2 837 

filter, electric 5 266*271 
nonreciprocal 6 804 
transient see I'ransient, 
dectrlc 

Network, radio broadcasting 
see Radio broadcasting net 
woiks 

Network analysis 9 72-76 
mlevinon see Television 
networks 

Network analyzer: analog 
computer 1 367 
simulator 12 840 
Network nebula 9 24*26 
Network synthesis 9 72-76 
Network tliroty. electrical 
9 72-76 

analysis 9 72-76 
equivalent circuit 5 63*64 
Kircliofl's laws 7 363-S64*, 
972 

L-1<K>t> network 9 74 
loop methixl 9 73 
muxiiniim po*' 'r U*nslcr 
tlieorein 7 38; 9 76 
methods of solution 9 72 
uetwoik theorems 9 75 
network topology 9 72-73 
node method 9 74 
Norton’s theorem 9 76 
Ohm’s law 9 72 
reciprocity, principle of 
9 76; 11 374-375 
su|>crposition tlieorem 
9 75: IS 304-305 
synthesis 9 72-76 
T'Mvenin’a tlieorem 9 75; 

18 596-598* 
two- loop network 9 74 
Y and delta sections 9 75 

Y-delta transfurmatioDS 

14 598-599 

Network topology 9 72-73 
Ncu McckIinberg4S58 
Ncu Pomnwm 4 558 
Ncudiitel. Lai*e of 5 115 
Neu^d, F. 9346 
Neumann, J von 6 28; 7 411; 
8 586 

Neumann funrtion 2 179 
Neumayr, M. 9 614 


chromaffin cells 9 78 
contributions to neural 
system 9 77-78 
crest cells 9 77 
nervous system 9 43, 47 
pigment cells 9 78 
Neuial cpithdium 9 48 
Neural plate 9 43, 82 
Neural tube 9 43. 81 
Neuraminic acid 2 12 
Neurastlienu 12 500 
Ncurite 9 47 
Ncunih 2 166: 9 67-72 
Neuroblast 9 48 

NeumbUstotnu 1 73-74; 9 820 
Neurocraniuin 12 355 
Ervops 12 360 

NniTiMleriiutilis 4 108, 666-667 
Neuruduiililoriiu's 8 406 
Neuiulihiuniatosis' mental 
deficiency 8 226 
pigmentation 10 225 
Neuroglia 9 51 
Neurohuiiiors 4 593-594 
NcurohV{M>p)iysis 9 58 
Ncuiolcinma 9 53 
Nciii'dlcninia sheath 9 53 
Nciiiokptic effect 14 16 
Nrtiidiviiiphomatosis 1 695 
Neuroma 9 320 
Neuidiii,isi 9 50: 12 180 
Neuioincrc 9 44, H2 
NcuromiisLular end-plate 
8 610 

NeuioiiiYasll.eni.i. cpldcmn 
9 79 

Neuron 9 79-80: II 399 

bioelectric model 2 202-203 
cybernetics 3 638 
disordcis967 68 
structure and function 
9 43, 54 

Neurophyriology 9 80*: 12 502 
psycliogalvanic response 
II 74 

NeiiTopilc: nervous system 
944 

Ncutoplera 7 134, 138; 9 80* 
ant Hon 1 487 
heilgrammite 6 394 
Afeuroptertdium 9 505 
NeufOpterit 9 504, II 86 
Neurosecretion 9 66 
Neurmis 5 585; 9 80-81*: 

13180 

abnormal beliavior 1 8 
hysteiia6GOO 
obesity 9 242 

obsessive compulsive reac 
tion 9 248 

personality theory 10 82 
phobic reaction 10 1 19 
psychoanalysis 11 74 
reflex, omditioned 11 898 


somatizathm 12 500-501 
Neuro\lH}ru\ cytoplasmic 
inheritance in 3 660 
effect of temperature on 
muUnt strains 6 110 
effects of radiation and 
radioactive isotope in* 
corporation 9 198 
hemoglobin in II 51 1 
lethal gctie 7 478 
oniithine formation 
mechanism 1 816 
spoi'Mneous mutation 
frequencies 6 675 
stages as cruse of brown 
rot 8 568 

Neuiosptna (.'rojsa 8 65 
bloassay 2 194 
mutant 2 194 

Neufospofe sUophila 8 568 
Ncurosporcnc 2 54 
Nciir(»yphihs9 564 
Neurotoma inconspkua 6 580 
Ncarutoxin 14 4 

boiuHsm 2 306-307 
tetanus IS 52? 
tick paralysis 18 630 
Neuiuliopism 11424 
Ncurulation9 81-82 
Neuiton 5 529 
Seiitralism 4 385 
ecology 4 386 
Nrutrali/atioti 9 82 
Neutralization reaction (anti- 
body) I 175; C 82* 
feathei (bird) 5 195-197 
mesenchyme and skeleton 
978 

Neutralization rractitm (chem- 
istry) 13 656 

Neutiali/atioii msts 1 478: 

18 527 

Neutralizer (food) 5 378 
Neutraii/ing antibody 9 82*: 
IS 680 

NeiitrallY buoyant lioat 9 251 
Neiitrtnif 4 542fl-544. 9 82-88*; 
11284-285 

inverse be*a decay 9 83 
nuclear spectra 9 202a 
parity 9 5tM> 

radtoacdvity 11 284-265 
selection rules 12 102 
two component theory 
9 83 

two kinds 9 88 

Neutron 7 252; 9 83-85; 11 40 
activation 9 85 
cliain reaction see Chain 
icaction, nudear 
ommic rays 8 497*500 
cross section see Neutron 
cross section 
ddayed ft 85-86*. 290 
detection of ft 84-OS 
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Ntiitran, cl•ley•fl 


Neutron— roRt. 

detection of nuclear ex- 
ptosionii 9 184 
diffracUon see Neutron 
diffraction 

elementary particle 4 542d- 
544 

energy ipectrum 11 236 
finion see Finion. nuclear 
halMife9 85 
health tolerance levels 
9 84 

intrinsic properties 9 85 
' magnetic moment 9 85 
ma« 9 85 

neutron optics 9 91 
nuclear explosirni 9 182 
nuclear fuels 9 184-18G 
nuclear lad iation 
(biology) 9 197 
nuclear icactioiis 9 199-202 
nuclear sjiec tra 9 202G 
nuclear sttucturc 9 83-H4, 
201-208 

ill nuclei 9 83-6 1 
as nucleon 9 215 
(leneirating powci 9 H4 
pliotonrution 9 84 
polarl/rd 9 85 
ratliatioii damage II 22.1 
225 

radiation shirlding II 238 
240 

ladiative captiiic 9 205 
rcactCN' physics 1 1 357-358, 
S64-370* 
slow 5 287 290 
Kuitces of fu‘e noiilrons 
9 84: 10 457 
tlieriiial see rhrimal 
neutrons 

Nruliun. delayed 9 85 H6 
Neutron absoiplioir hydtogen- 
beating siihsianco 13 522 
well logging 13 522 
Neiitioii activation 9 85 

clement ubimdatiu: studies 
4 546,551 

see also Ailiv«ition analysis 
Neulion cipture' fission 5 288 
nuclear fuels 9 1 84 - 1 86 
nuclear iractions 9 201 
radiation shielding II 239 
Neutron chain leaciion see 
Chain reaction, nuclear 
Neutron chopper 9 87 
NeuUtm-cuiiveision latiu: 

nuclear fuels 9 184-186 
Neutron counters: xenon 
14 562 

Neutron cross section 9 86-88 
diffraction 9 89 
encigy dependena* 9 88 
fission 5 288-289 
measurcmcni 9 87-88 
radiative capture 5 288 


Neutron diffraction 1 469: 9 86- 
91 

in chemical crystal- 
lography 9 89-90 
inelastic scattering 9 91 
lattice vibratifMis? 415 
magnetic scattering 9 89- 
91 

techniques 9 89 

Neutron energy: nuclcai reactor 

11 157-158 

Neutron fission see Fission, 
nuclear 

Neuiron-hydiogen scattering 
12 58 

Neulion iiimlcralor 9 84 
Ncuiion-iic-uiron bonds 9 20H 
Neutron optics 9 91 
Neutron ptoioii scattering 

12.57-59 

Neutron scattering 9 88 91 
Neulion i>ur\e>s |Miioleum 
eiigincciing 10 .58 
Neiitioii well logging 14 472 
NeuLiupliil 2 261,6196 
Ncvaih.ni oiogeny: [uraiuic 
7 326 

Nevarox lieiyltiiiin alloys 
2 175 

siHfW field 12 191 
N£v4 line 12 392 
Nevclskoi Mountain 1 521 
Neville Winter acid 9 3 
Vmtfrid 2 570: 1165 
Nevskia ranioM 2 570 
Nevus wr Molt* (skin) 

New Alhany shale I 510 
New Uutdin4158 
New (Jalc'dotii.i 9 482 
New Fnglaiul (Upland 9 145 
Wrif V>eueial Cwiiu/ogMe 9 21 
Nesv (.uiiiea 4 157. 7 272 
New fielaiid 4 15K 
New jersey piotess' /me 14 (il I 
New Madtid cai Ihqiiakes 4 151 
New Providenc'c Island 14 471 
New Sibeiiaii Islands 1 521 
New Zealand 1 669-673 
coal fields (location) 

8 448-149 

coal resources (table) 

8 451 

land aiea (table) I 669 
map 1 670 
Miiuniil Belt 4 293 
tiver-s 1 671 
see (i/a«> Au.siralia 
Newaik Gioup 14 84 
Newaik Scries 11 387-188 
arkosc in 1 .532 
Ncwcistle disease 9 91 
fluoicsceni-antihody 
met hod 8 383 

, Newcomb. S. 4 335; 6 123. 265 
I Newcomb, T. M. 8 607 
; Ncwcoiticn. T. 8 1 19 
! Newfoundland 1 922-524: 9 144 


Newlandf.J. A. R.il76 
Newman. H. H. 7 178 
Newman. M. H. A. 2 289 
Newman, M. S. 9 72 
Newman method: hindered 
esters 5 79 
News ink 7 113 

Ncwsphoios; facsimile tram- 
mission 5 176 
Newt 12 6 
Newton 9 91 

Newton. Isaac I 004: 2 192. 
579; 3 505. 7 166. 500; 8 161. 
175. MW; 9 371; 10 570. 

II 145. 427. 115-118: 12 234. 
372, .556, 611; 14 430 
forte 5 136 
gravitation 6 261-265 
heat convection 3 442 
optics 9 362-163 
Ncwton-Ciegorv inteipolatioii 
loi inula 9 229 
Newton Island 8 90 
Newtonian binomial 
coefficients 10 611 
Newt<mi.iii dyiMiiiics? .360 
Newtonian fluid 9 .322; 9 91-92* 
viscosiiY 14 111 
viscous flow 14 331 
NcHtoiiian liaiiu* of lefcrencc 

5 492 

Newioitiaii hyditKlvnamics 
11 452 433 
CfMcervatc 1 227 
Newtoniiiii particle laws 5 (jO 
Newtonian sf^trngiapb 1 615 
.New'tfinian tcles(o|>e 13 118. 
151 

Newton's ecpiatioii of vistosity 
14 132 

Newton's foi inula 10 631 
Newton’s law of cooling 2 420: 
.1 142 143 

Newton’s law of gravitation 

6 261-265 

Newton’s laws of motion 9 91 
dehiiitioii of foicc 5 435 
416 

election motion in vactiuiii 
4 510-512 

iectilinr.ir motion 8 602 
setoiid law 3 480; 7 359-360 
third law 7 360 
New’ton’.s methcHl, roots 5 47 
Newton's rinpi 7 187 
Newtont»|>p 1 523 
iVcuini virululn 6 405 
Ngatiruhoc Mountain I 571 
Ngatiiulioc volcano 1 673 
NCC'. (New General Catalogue) 
9 21 

Ni-Span C alloy 7 267 
Ni-$f»in-Hf alloy 7 267 
Ni Span-la) alloy 7 267 
Niacin 2 194; 9 92-93 
in food 9 371 


Nladn~conf. 

industrial production 9 93 
sources and rwult of 
fidcncy 4 236; 14 340 
tryptophan conversion bv 

vitamin Bg 14 142 
Niacinamide 9 92: 11 II 9 
Niagara F,scarpinent9 154 
Ntagaia Falls 9 69 
Niugaun serii» 12 S27 
Nib (cocmi) 3 252 
Nibbling 8 6-7; 9 93 
Nicalloy 7 !Mi4 
Nicaragua 9 164 
Niccolite 9 93*. 94 
Niche 1 408: 9 13 

hxxl chain 9 379-180 
Nichols, £. F. 11 238 
Nichols. M. N. 13 5.54 
Nkhoh Buff sandstone 10 ?*• 
Nicholson. W. 4 451 
Nicliioim* 1 2.59; 3 104 
Niclirume A 7 265 
Nifhrotiie V 9 % 

Nickel 4 54.5; 9 91 100 
anaivlieal meltiods <i 
compounds 9 94-95 
loiiosioii 3 492 
ciystal stiuctiiic 1 599 
141*11101) ronligiu.aioi) 

4 504 

e\li.u(iun uiul^ieliiiiiig 
II 120 

exiiactivc met.illurgs 
8 278 

leitoiii.ignclisiii .5 210 
I hill elie(l6l21 
loiii/alioii (xitenti.il 4 >Ui 
oci in rena* 9 01 95 
piu|K'i lies 9 95 
uses 9 9-1 

vekKitv ol sound 111 12 ‘>lf- 
Nickel alloys 9 05-97 

alloved nickel 9 95 iW 
[H*rmulloy 10 22 
Nickel-cadmuim alkaline 
hjllety 13 158 

Nickel arbonyl 2 461; 8 2:!* 
Nickcl-iioii alkaline b.ittt‘n 
13 157-159 

Nickel metallurgy 9 97-1110 
Nickel ore: gainicritc 6 40 
niccolite 9 93 
pentlanditc 9 624 
Nickel jdaling 4 531-532 
Nickel silver 3 469; 9 97. 12 1^* 
Nickel steel: stainless IS .14 
strtictural 13 206 
Nickel./inc8 35 
Nickeliferoiii latciitic on* 9 
Nickdiferous sulfide ore 9 9^ 
Nicol.W. 10 449 
Nicol prism 9 346; 10 449 
pnlarimeter 10 446 
Ntcomrdites osmani ionc 14 
Vfcotiana 8 239 
JViratfane affinis 10 334 



Sicotiana rustics IB Ml 
(iHrtiiciUe7 142 

SKOttnna tahacum 9 100: 

|04jl<>. 19 062 
iiwcclicidc? 142 
^'ifitliiiatnfde II 110: 12 566 
i«)iiicotinic add hydraiidc 
7 202 

>„i,(iiMtnUle adenine dinudeo- 
mtf {ihmphatc 10 185 

NiMliiirO 100 

i4ioi>d hi>dy 2531 
ti)u*i(iride 7 142 
III niacin pnKlucrion 9 92 
iixidatum of 2 36 
IHiisoti 10 434 
19 601 

Niiuiiiiic acid: hioassay 2 194 
rllcit (Ml brain ini’Uliolism 
12 561 

iri.>nnl.iriurinM prociM 
II II3 

oxidalKin by badriia 2 30 
pMulinc r(im|xmiid II llO 
srr ul»> Niacin 
9 286 

S'liii.iiiii^ iiu’iiiliiatu’ 5 

iMH. 1‘ 2 216 

l*i(k ihsfMV 8 2lil 
Ni.|m(. ( N 10617 
Ni.i K O 6 135. II 592. 

II v».; 

\ «'i i\j»c in.1^5 \|N*(lioinoti'r 
6l-:i 

\.» i« iwclil I 108 
r 9 77 

Nii'ii.iiil{‘/otio I 464 468 
Nijin kacr 1 108. 109 
NirIii bliiutne^i 14 336 
^lKb> bl< omin/> cciriH 2 .386 
Niw’bi kI'w 1 1 18 
NiUbl liMid 13 23 

light iunplifici 

7 508 

’^'i^lithawk 9 101 
N'Khiiiigalc, F. 9 2.30 
^nii'i,,ti>2 448 
'^igblNli.Klc 14 132 

''‘KHibillsiriBO 
''•pi' 12 394 
^'Kiia 12 345 
^lOiau (iiland) 9 481 
'jax miiKile I 541 
'’i^f lliTciilrs missile 1 541 
\ O. 12 540 
^''c(roc<Hlile3 55l 
River 1 100 
^‘lioiudac3 276 
Vegru I 46ft 
527 

^'>'.(r7 267 
'''iiib(ts(ram8S2l2 
'^•yhus Siitdlite R 322 
''■'iMoiiic 7 265; 9 96 
'''in(mic90 7 266 


Nine-banded armadillo 1 594; 
11449 

Nine-point circle 1 405; S 130 
Ninhydrin I 588 
Niobium 4 545; 9 101-102 
electron configuration 
4 504 

extractive metallurgy 
8 277 

ioniratiun potential 4 504 
see also Columbium 
Niobrara chalk 3 7; 6 74 
Niohraia fonnatum 6 426. 7 8 
Nipple (mammary gland) 8 85 
Nipponese beetle 3 276 
Nil>fM>ttrongyluf II 511; 13 192 
Nippotarnia 9 102 
Nippotaeniidea 2 659. 9 102*; 
10114 

Nin'anol 7 32 
Ntsetitil 9 4 
Nisin3 12 

Niskaiien. Kikkt 6 120 
Nis<(l granules 4 478 
MMln 2 235. 237, 618; 3 1); 

5 528; 10 278; 14 ISOo 
\ilHlear.3 10, 11 
Niln 9 102 
NitidulidacB 278 
Nilrallov 13 314 
Nitiaiiiinr 5 151 
Nitiatc9102 
(’.lii)r,m 12408 
fei(ili«r5 237 

oxidation stall* 9 1 10 j 

Nitrate minctals 9 102-103 
nilci 9 102 
sihKi niter 12 107 408 
Nitration 9 103-10'*, 106 
alkane 1 250 

(yclic (oni|M>unds 9 105* 
104 

lK|uid phases 104 
nitrobcn/(‘iie 9 107 
tiilroparariiii 9 1 15 
v.i|M>i-ph.isc 9 101 105 
Nitiic acid 9 105 
aipiaiegiu I 105 
(hcinical oxidant 9 463 
dinitrogen iMmlnxidc 9 JM 
source of iiitrale 9 102 
vinslogy 14 326 
n Nitric acid 9 1 10 
Nitric oxide9 II3-IN 
band s|icctrum 
(photogiapli) 2 
velocity of sound in 12 513 

Nitride 9 I05 106M 10 
abiasivc 1 10 
calcium 2 308 
cermet 2 655 
interstitial uuniKiiiii<h 
12 479 

refractory 11 410 
seleiitum 12 164 
silicon 12 321 


NUridmg: surface hardening 
of steel 13 .314 
Nitrification 9 111 
Nitrile 9 106 

acrylonitrile 152 
adtponitiiie 1 70 
Gtignjid reaction 6 271 
NitTite9106*. 110 
Nitrite ion 9 114 
Nitro and nilioso compounds 
9 106 107 

Nilro a)m|Mmmls 9 ]O0*IO7*. 
.3!i<i 

Nilro dvc 4 300 
Niiio form tOOiu|Kiiafrm) 
9115 

N-(5 Nitio 2 fuifurslidene) 
l-Hiiiino]>h>dani«»in see 
NiMofuranioiti 
. 4 Niiio 3-h\droxytncuuii'0- 
ciesol I 483 

, 2 Nilio 4 ineihoxsatiihiic 
II IftI 

3*Ni(io 4-inelhsl anditie 
13 401 

Nitroalkanc 1 250 
Nilioaiiiulc 1 302 
Nilioniitline J 306 
p Niiioaiiibnc i 301 
Nnioaimnutic inhibitor 7 111 
\ioo/Mi(/ei 2 29. 64, 8 12*1. 
<) 107, III 

\'ili«brtftrriigi/e9 107 
X'liobatter wtnof'radskyt 9 107 
Niiiobacteiao'ue 9 1(?*: II 66 
IVudoiiioiiadales II ti5 
l.ixononn 2 11 
.Nitiobaiiie 9 102 
Nitioben/ene 9 103. 107* 
solvent 12 496 
p-Nitnrbcn/oic arid 2 35 
N'ltnMaktte 9 102 
NiUiKelliili>sc2 626 
fibei .5 2)3 
lacfiiioi 7 370 

w NilKM-hloiolien/ene 14.126 
o NitnMhIoioben/em* 14 326 
p Nitr(HhlorolM*nieiie 14 326 
i .Ni/roeyr/'iO 107 
j Nitiocliiane9 ’04, 115 
'’iinituran 9 107-108 
Niirotuiantom I 456: 6 511; 
9108 

antibiotic 1 464 468 
Nilrofitia/onc I 466. .5 56.5; 
9 lOK 

aniibioiic 1 464-468 
Nitrofuifinyl methyl ether 
9108 

Nitiogeii 4 515; 9 108 110 
ammonia I 324-327 
band .sfN'ctiuiii 
(photogiaph) 2 90 
cumfXHinds 9 109 110 
ayogenic pr<*{ierties 3 572 
eteciron configuration 
4504 


Nitrogen— eonf. 
hydrazine 6 530 
inversion temperature 
7 538 

ionization potential 4 504 
iiitiateO 102 
occurren^ 9 108 
oigaiiicqiianciutive 
analysis 9 308 
ill peholeuin 10 55 
plant, mineral nutrition of 
10 280 

|dant. ininerals euMtntial to 
10 283 

pie;taratioti9 108 
production I 637 
pioiiortiesO 10*1 
in tlie sea 12 10*1 
velocity of sound in 12 513 
Nitiogcn rycleO 110 111 
ainmonilication 9 110 
in biosphere 2 243 
dentirtfication 9111 
ecology 4 3*J6 
nitrification 9 111 
iiiiiogen fixation 9 111 
plant inetalHilistn 10 356 
Rlii/ohiaaMC 11 546 
Nitrogen dioxide 9 1 14 
Nitiogcii excretion 9 IlI-llS 
iiira cycle 9 112-113 
Nitrogen fei tili/eis 5 237 
Nitrogen fixation 9 113 
bacteria 2 9 
nitrogen cvcle 9 111 
Nitrogeii-fiee extract I 426 
Niim^'u miisurd 2 20 

chem'cal warfare 3 44-45 
iniiiagenu agent 4 &6n\ 
K674 

oiuology 9 324 
Nitiogen oxides 9 113 114 
lupiUt pnipellaiit II 6 
IH:nLoxide9103 105, 114 
lelroxidc9 111 
Niir(*glycerine 5 151 
Nitiohydroxylam'tieS 110 
.Nitrois'H|Uinolinc 7 289 
NilioinagnesjicO 102 
Nilromcrsol 1 483 
Niliotiiellianc 9 104, 115: 

14 326 

diesel fuel 4 121 
solvent 12 496 
l-Nitionaphthalcne 9 2 
Nitroiiiuni ion. nitration 0 109 
Nitmparaffin 1 2.50, 9 115* 
»-NUrophenol 14 31% 
/•-Nitrophenol 14 326 
NitnipropatieO 104, 115 
.l-Nitropyridine 11 III 
4-NtlropyridJM-N-oxide 11 III 
Nitroquinolinell 191 
Nlirosamtiie 1 306 
Nitrosatiem 1 906 





NlfrM« compoundt 


Nitroso oompoundi 9 106*107 
NitrcMo (quiiume oxime) dye 
4 300 

NUrombttCter ■winogradskii 
229 

NUrosobenwne 1 408 
Nitrosococcus 9 107. Ill; 11 6S 
Nitrosocystis II 65 
Nitrosoghea 9 107 
ATitroiomonu 2 29, 64: 8 129; 

9 111; 11 65: 12459 
Nitrosotnonas europaea 9 107 
Nitrosospira 9 107; 11 65 
Nitrosyi chloride proce^t S 72 
Nitrosyl coinpound^9 114 
Nitr<>syl«ulfuricacid4 105 
»-Niiiotoluenc 14 326 
p*Nitr»tohienc 14 3% 

Nitiuua acid 9 106, 114 
dia/oti/atioii 4 105 
Nitrous acid lest 1 SOS; 2 20 
Nitrous uxide9 113*114 

velocity oi sound in 12 513 
Nilryl chloride: nitratKiii 
9105 

Nitsche. IT. 2 355, 5 7 
Nival inveisions IS 488 
Nivatiui) liollows 12 302 
Nixon. W. C. 8 367 
Njovera IS S74 
NMR (nuclear ina|;iietir 
reiottaiicc) 8 4-1 *4 5 

Nubcl.A.484:5lr)l 
Nobelium 4 545, 9 115 116*; 

14 67 

Noble. A. 2 83 
N(d>lc fir 5 278 
Noble-gas pUsma. plasma- 
s|>ray coating 8 282 
Noble gases see I net t gases 
Noble metals* Brdlouin /one 
th4*oiy 2 3,38-339 
gold 6 230-23) 
indium 7 257-258 
merrury 8 228-232 
osmium 9 432-433 
lialladitim 9 523-524 
platinum 10 410-412 
rluKlium 11 .550 
nitlienium II 655-656 
silver 12 329*331 
Noble’i copper c)'litulcr 2 85 
Noiardaitun 7 268 
.Vofflrdia I 45. 55: 3 49Cv, 8 678; 
9116; 12-161 

Norardia aatetouies 1 34 1 ; 9 1 16 
Narardia iunda 1 466-467 
Nocardiosis 5 563; 9 116; 
10428 

Nactitura 8 168; 9 63 
Nortt7uraicifi(iilana4 197 
Noctuidac 7 464; 8 6005 
Nocturnal species 3 324-325 
Nodal point 3 365 
Noddack, W. 11543 
NtKldtng motion 9 232*234 


Node (astronomy): orbital 
motion 9 372 
Node (physics) 13 36 
Nodes of Ranvier 2 236; 9 53 
Nttdosttria affinis 5 433 
Nodosarildea 5 431. 435 
Nodosaurus II 484 
Nodular chert 3 56-57 
Nodular goiter 6 229 
Nodular iion 2 541 
Nodule (rock) 12 134 
Noeggf.ralhia 9 116 
Nocggeraihialcs 9 116 
S’(irggfrathtostrobus9 116 
Noethcrian rings 11 579 
Nogiir^ia 2 352 
S'ogurhia runirula 2 352 
Nflguchia granutous 2 352 
Nogtichia simiac 2 352 
Noise. acoustic9 116*117 
ulicralt noise I 182 184 
ambient noise 9 117 
background noise 9 1 17 
boundary-iaver noise 1 184 
j jet noise 1 92 93. 183 184*. 

I 5 591 

noise coniiol see Noise 
control 

I tioisf' mcasureiiieiU 9 130- I 
' 133 

phvsual specifications 

9 116 117 

projxMliT noise I 182*183 
rocket engines I 183 
voitex iKiis<‘ I 1H21H3 
white noise 9 117 
Noise, electrical 9 1 17-120 
antenna noise 9 110 
atmospheric electiicity 

9117 

bonding, clectiual 2 282 
iommuniiaiions, electrical 
3 318 319 

eonvaiianec function 9 118 
electron-rube circuits 9 1 17 
ergoilieityO 119 
gas tiilM* 6 62 
grounding, electronic 
equipment 6 279*281 
information tht'ory 7 99* 
102 

uiicrferena*. electrical 
7 181 

iiitti stellar noise 9 117 
limiting sriisiiisily 12 181 
iiiatlieiiiatiral analysis 
9 IIH-IIO 

ineasiiiement 9 118 
mtaophunic 8 365 
noise figure 9 120 
nimrandom 9 118 
{K>wcr spectral density 
9 118 

radar 11 208 209 
radiated 9 117 
random 9 117 
semiconductors 9 117 


Noise, el<x;triad— eonf. 
shielding 12 253*254 
shot noise 9 1 19 
signal-to-noise ratio 9119 
sour<^9 117 
static 9 117; 13 54 
telemetering 13 429 
thermal noise 9 119 
vacuum tube 14 250 251 
vaculim*tube amplifier 
1 347 

Noise and redundancy theorem 
7 103 

Noise control 9 120-130 

aiicrafl noise I 182*184; 
9 122 

annoyance feelings 9 128 
articulation and inirlligi* 
bility tests 9 125-126 
bearing noise 9 125 
comniimity reaction 9 128 
compit‘SM>r noise 9 123*121 
damage risk criteria 9 12G 
127 

ear piopHrlots 4 324 
fan noise 9 124 
gear noise 9 124-125 
healing loss 9 126-127 
human iiiteria 9 125-128 
iiiajoi noise sources 9 122 
125 

masking of s|MH‘Ch 9 125 
iiuirf'lei.s 8 62.3-624 
noise and wotk jn’rOnm- 
ance9 127 128 
noisi* tne4sniemeiit 9 130 
133 

noisc-iedtulioii ctx'ffKient 
1 18 

noi<a‘ rediichon tediiiiques 
9 120 122 

ps\clioafoiiiiiic.s II 73 
iail-tian.s|M)italion noise 
9 125 

sound ab.sorplion 1 17-19 
sjirecli-iiiteifcicncc level 
9125 

Noise conliol in buildings 
9 129-130 

acceplable noise levels 
9 129 

sound abMuption 1 17-19 
NoiM; factor: Q>mmnnications 
tc'Ccivrrs 12 310 
Noise figuic 9 120 

measurement 9 1 30 
iniciowave tuln; 8 425 
1 atlar receiver 1 1 209 
Noise filter, radio 9 130 
Noise generator, electrical 
9130 

in compuirrs 1 382 
diode 9 130 

(pis-discharf^ tube 9 130 
hot-wire 9 ISO 
reflex klystron 9 130 


Noise Insulation tee IniuUtioii 
sound 

Noise measurement 9 130*13} 
electrical 9 118 
sound analyzer 9 132-1}} 
sound-level meter $ i}i 
132 

Noise reduction 9 120*122 
aircraft 1 187 
jet engines 1 184 
silencer 12 310 
see aho Noise ctmtrbl 
Noise-reduction coefficient 
(NKC) 1 18 

Noise suppression IS 309 
Noise temperature: microwavr 
IuIm* 8 425 
Solana 14 132 
Nolaiiaccac 14 132 
Nollct,j. 10 210 
Noinrn dubiuin 14 626 
Noincn nudum 14 626 
Noiiicnrlaturt', boianicat 

10 377-378 

Nomenclature, chciiiical client 
icnl symbols and forinulai 
3 42-44 

oigainc comimunds 9 395 
398 

,Nomcn<latute, AKilogiral vc 
Animal svMcmatics 
■VoMieiiv 10 523 
Noinin .1 (otisrivaiida 14 627 
Noinf>grapli 9 133 137 
circular 9 137 
determinant as basis 9 1% 
function, representation 
9 131 

|K‘r|M‘iulicuIar scales 9 131 
.scale 9 134 

sialionaty scales 9 131 
tvpc^O 135 136 
Noii-Ahcdiait gioup 6 282. 

11 187 

Non-Atisioielian logics 7 382 
Non-Markovian process: 

queueing theory 11 1H8 
Nonacosane 1 249 
Nonacosanoic acid 2 474 
Nonadecine I 210 
Nonadecylic acid 2 474 
Nonane 1 240 
n Nonane 10 65 
Nonanoic acid 2 473 
Nonaqueous systems: elcrini- 
lyitc conductance 4 487 
Nonbcn/cnoid aromatic 
systems I 547-548 
Noitcalcic Brown soils 12 438 
Noncentral quadrics 11 l•3^5 
Noncommutative algebra 
II 164 

Nonconformity 14 192 
Nonconservation of parity 
Parity (quantum mechanics) 
Nonoonservative force sec F^rce 
Nunconperative game 6 29 



Nplocrlmii 


SoooTStaRine solid «ff 

>ondct{«'*^*“ central qtudric 

11 155 

SomUstruaive testing o{ metal 

« 287-288 

litlK^ITAphy 8Qia-306 
iiitra^ic inspection 
8288-290 

\nndiirctioiial beacons A 231 
Nondiqunrtion. chromosome 
St)7> 

y»nrl<tiiolyie 9 137 
Soiienc Mrlmcr) 1046 
Xiituqtiilibnum states 7 351 
Simriicltdean geomctiy 6 155- 

[itl 

Noiilctious melt shop: b.itch 
melter I 502 

continuous lueltci 1 502 
(iitcd-art ftiinan* 1 502 
SMtilftioiis metals and allovs: 
jiiiu’aling 6 378 
luMlcning 6 370 
laat tiralment 6 37R-379 

\<HilfiroMS p\roniciailiiigy 
r\t(imeiaHiiig>. nonlerKiiis 
ueUling 14 408 
\iiiit;o|oiioiiiii sNSleinS 115 
i^ascH 13 03 04 
soliiiions 12 488 1K<| 
Niiiniirn.ll fi.iin(‘ ol lelnrme 
•) 192 

N'iiiniii-(ti«iii hyiK'iseiiMtivily 
1. ,'il 

5 IT) 

5 43.1 

Nnijitmu siiifacc-aclive ajs<‘ni 
tl tl'l '\TZ 

N»iiM>moi|)tiic graph 6 253 
Ni'Hjvttopu (airiers 9 180 
N'‘tiliiu\ir scales curve luting 
1() «) 631 

'^iml.iu'ar systems: vihialion 
14 112 

Nrti.inoial 9 137-138 
fM'iiiNlic table 10 14 
'“moluiiic lesistarue ice Resist 
•iiKc. electrical 
’'•‘'iipai.inictiic inference: 

^Utivtits 13 74 
'‘«^*mH)l.in/c'd electrolytic 
'apdatois2447 
'"•niadiative collision 12 54fl 
Nmiiediuing sugais 2 452 
'•“nvaiuuimg hqjic circuits 
’ 58W 583 

^’nnsficciivc absorption 
3:60 

N’imM;lcctivc herbicide 6 420 
Nonsense syllabic* memory 
8 216 

'•oiniiie waves: symmetry 
14 436-437 

^o»*>ftguIarinairi)t8I84 
^'onsiiiusoidal waveform see 
Maveform. nonstnusoidal 


Nonsteady-state experimenii: 

in towing unk 14 4 
Nonstoichiometrte compounds 
9 138*: 12 479, 480 
definite rom|K)siiion, law 
of 4 43 

Nonsymmetrical varistor 
14 281 

Nontroniie 3 165 
Nonvitiootis enamel 4 587 
Nonwoven fabiia 13 542 
Non/cro-Mim game 6 26. 28 2*1 
Noon IS 643 
Nnmphcre 2 239, 240 
Nootka cypress 3 468 
Nopalfa rofcmflltfera 
2 386 

NOR ciuiiii 7 5H2d 
Noradrenaline 4 585 

endocrine mcxhaiiisms 
4 592 

Norbcigtte6rtl6 
Norbornylene 1 641 
Nordberg main diesel engine 

8 no 

Noidilivdiogiiiarettc acid 

5 186. 376 
NoTe.islC) 14 495 

Noicko air liqtielici 3 574-575 
Norephiephiine I 74, 76: 4 216 
chemical clasMliration 
6 179 

ph>siologu.il aiiUm 6 481 
jxtison action of autonomic 
agents 16 135 
stiuctiiial luniiula 6 484 
svntliests 1 77 
lyiosine 14 176 
Nnigaaid gtavimeler 13 515. 
516 

Noiian stage 14 82 

NoncAl|>H5n7 

\oiite 6 I 

Nonna 3 413 414 

Normals 138 

Normal diMiibiiiion 2 226. 

4 257; 1169 
Normal faults 13 417 
Nonnal-iiicidence 
pytheliomeler 11 214 
Noinial modes of vilnalion 

6 342*. 8 525, 13 57-58 

see alw Mode of vibration 
Normal s.'ilt 12 16 
Noimalitv comcntralion scales 
3 361 

siokhioiiieliv 13 1 16 
Norinali/iiig: stiel 6 380 381 
Norman Wells 9 158 
North America 9 1 38- 164 
Appalachian highlands 

9144- 150 

Appalachian provinces 

9145- 150 

Arttic margin plains 9 152 
Canada 9 166 167 


North America*^nt. 

Canadian Shield 9 14014] 
Central AiSKrica 9 163-164 
coal fields (location) 

8 448-449 

ccKil fields (map) 8 455 
coal reiu>ui<cs (table) 8 454 
(airdilleran North America 
9155-163 

diiiK* vegetation 4 2920-293 
global positicm 9 140 
Interior provinces 9 132- 
155 

lake region 7 387 
landform map9 139 
loutumS 240 
monscNm influence 8 58.5 
Nru I>ngl4iid Maiilitnc 
piovime9 114-145 
oil and gas fields 
(hicatioiis) H 447 
phvHiogiaphic pioviiices 

9 140 141 

praines 16 562-563 
ic'xources of 4 345 
Southeastern Caiastal Plain 
9 150-152 

Noilh Ameiican blastomycosis 
or ItlasioinvcoMS 
.Noiih Xmerjean giavimeter 
13 516 

Noiih American Nebula 7 220 
Noiih Atlantic (-uiiint 1 626: 
5 109. 9 249 

Sotih Atlaiitu l)<vp V,.iU'i 
1 (i26 

Noitli ('Hi|>r (.liiieiit 1 626 
Noilli F(|uaioii.il Cuneiit 
1 626.9 247-219 
Noiih Fsk R]\ei i 671 
Notth In4:itid (aiiiciil 9 249 
North Island I 673 
• Notih iiiagiiclic pole 6 144: 
> 9 164 

Noitli I'acilii Cuiuiit92l9 
North PoUi Ocean we. Arctic 
Oce.iii 

Noiih Pole 1 524; 6 125. 9 |bl* 
eqii'iiox 5 62 
ice island stations 7 4 
ohM'rved movement 6 123 
|M>lai waiulcnng 10 446 
North Sc-a 5 III* 9 164-165*, 
271 

salinity 9 165 

j Miifaccciinentsd 165 

j suiface ieni()eiaruics 9 165 

tidal I'jrrrfit SfM'eils 9 251 
wata mass chaiacicristics 
9 165 

North .S4.ir 10 477: 14 235 
North Vietnam plateau 1 580 
Northcriv turning eiior 1 166 
Northern bushel 14 235 
Northern eJingfish 6 229 
Newthern Cross see (,ygiiui 
Northern diver 6 81 


W 

Northern gannet 6 38 
Northern Hemisphere conate^ 
lat^o^sS412-41S 
Northern mole cricket 9 416 
Norlliero redhurse 3 648 
Northern sea lion 12 98 
Northern shrike 12 307 
Northern white cedar 1 500 
Northwest Passage 9 166*167 
Notion's tlieoteni (electric net- 
works) 9 76 
Noiway lobster 4 31 
Norway maple 8 99 
Noiuav pine 10 235 
Noiwe^s'n Cut rent 1 626; 9249 
Noiw’cgiaii Sea 5 115, 9 251, 271 
Nose 9 167 
Nose cone 9 167-168 

ablation materials 9 168 
blunt 9 167 

boundary-layer flow 9 163 
ainc angle 9 167 
healing 9 167 
heating rate 9 163 
leenlry 11 389-391 
shock wave 9 Hi8 
slendei 9 167 
Noy disoiders9 16K-irA 
Noy tly8G80 
\iiylite5 2I4 
Smrma efm .5 559; ? 122/ 
\o\etm kowbyru 7 122/. 469: 
K 403 

.Viormci tle%trwlor 7 122g 
\os(*in.L di.yay 5 559; 7 122/ 
.Votrma helminthorutn 18 12 
Noseuta noCobiUrlS 11 
NoM'inalidae 7 122/ 

Novoamiial infection 7 95 
Nosodriidridac 3 277 
A'oui/icyfmt /ujcmitts 12 345; 

J4 123 

XnsUn 1451:9 111 
NOT circuit: digital computer 
4 17R-1S1 

NOT function IS 358 
Noiaianthidac 4 41 
.NutacanthtformesO liHi*, 442 
Notmaulhus nasus 9 16*1 
Noiaiin I 4G8 
Notch (metal) 8 268 
Notcii bar testing 8 272*274 
Notch effect 10 399 
Notching (sheet meui) 12 253 
Note (tone) see lone (music 
and armistics) 

Vofrmigfmut rluysnleueas 
12 255 

Nnthothawpui 3 553 
NMhofagus 3 187 
Nottunauria 11 484; 12 41 
Nutidanoid 12 157 
Notidanciidea 12 157 
Notochord 12 354 
neurulation 9 6i 
NoUterinus 3 550 



270 Note dtiphygldfl 


Notodelphyoida 8 562: 8 169- 

170* 

ecology 9 169-170 
morphology 9 169 
reproduction 9 170 
UKtMiomy 9 169 
Notodelphys 9 169 
Notodontidae 7 464 
Notoedres 12 29 
Notogaean realm: Australian 
region 14 620 
oceanic region 14 620 
zoof^graphic region 
14 620 

Notonuutus II 511 
Notomtnuta 11 6S5 
Notumyotina 4 5^; 9 170* 
NotcNicctidae 6 401 
Notoplana 10466 
Notosligniophora 3 60 
Notostira 6 404 

Nouutrara 2 319; A 562; 9 170- 

171* 

Nototrema 10 252 
NotoungulaU 6 H2: 9 171 
Notioprogonia 9 171 
Toxfidontia 9 171 
TypoUieria 9 171 
A^o<rop»rornuM4.f 12 255 
Notiim 1 555 
NoturusfhvusZ5B2 
Nouwlle CaUdoiiic 9 482 
Nova 9 171 m*: 13 503 
iiiag:iiimde 9 172 
spectra 9 173 
8tagM9I72-I73 
ty{)e 8 9 172 

Nova Scotia 9 144 145 
NovaciiliteS 56 
Nmaya /emlya I 522. 523. 

5 117 

Novobiocin 1 464 168, 475; 

9 175* 

activity 9 173 
pharmacology 9 173 
production 9 173 
Novocain 1 402 
NowlacK'iin 10 113 
Nozzle 9 174-175 
atomizing 9 174 
ccmdcnutiuti 9 174-175 
cun vet gen l -<1 i vcrgciil 
6 50 

design considerjtinnt 9 174 
energy exchanges 9 174 
gas dynamia 6 56-57 
Iseutropir flow 7 27 1 
isotope seiMration 7 296 
jet flow 7 305 
jet propulsion 9 174 
jet velocity 7 311 
rough-walled 9 174 
smooth tapered 9 174 
steam 9 174 
supersonic 9 174 
tbrotdcd flcnv IS 615 
wind-tunnel 9 174 


n-p scattering 12 57-59 
NP-2 (lex Island) 1 525-526 
NFA: herbicide 6 422 
n-p-n transistor: alloy -junction 
7 316 

growii-junction 7 318-319 
NRC (noise-ixductioii coeffi- 
cient) 1 18 

N.T.U, (distillation) 4 251 
Nu value: optical materials 
9 351 

Nubian goat 6 227 
Nubium, Marc 8 593, 594 
Nnbuck 7 447 
Nucellus: flower 5 332 333 
Nuchal flexure 9 45 
Nutifraga tolumbiana 9 234 
Nuclear aircraft piopulsion 
9 175-177 

aircraft application 9 175 
aloniir tecoil propulsion 
9 176 177 

closed liquid cycle 9 175 
ion piopulsion 7 24.H-246 
open air cycle 9 175 
o|M*rj|ionai rcqtiiienients 
9 175-176 

lange capability 9 176 
shielding 9 175 
spate application 9 176 
Nuclear battery 9 175-178 
gas ionization 9 178 
high-voltage 9 176 
liydrugen-3 (tritium) 

9 176 

kiyptoii-Hft 9 176 
low-vuliage 9 177 
|N>loniiim-2l0 9 177 
scintillalor-photoccll 9 178 
sttoiitiuni00 9 17b 
thcitiioeieclricfl 177 
Nuclear binding energy see 
Hinding aieigv. nudear 
Nucicji bomb see Atomic 
bomb; Hydiogeii bomb 
Nuclear captuie. mesons 8 250 
Nuclear chain reaction see 
Cham reaction, nuclear 
Nuclcai chemiMry 9 179-180 
see also Radiocbcmislry 
Nuclear collisions see Scatter 
ing experiments, nuclear 
Nuclear cross section see Cto« 
section, nurlcar 
Nuclear di«iintcgraliun 9 199 
202; 11 27 

nuclear icactions 9 199-202 
photodisintegration 9 199 
radioactivity 11 277 
Nuclear emulsion plates: |mr- 
ticle detectors 9 584 
Nuclear energy 1 652: 4 602: 

9 104-196* 

see also Nudear power; 
other entries under 
Nuclear 


Nuclear engineering 9 lOO-lSl 
nudear reactors 11 349-371 
nucleonics 9 215 
radioactive waste diaposa 
11271 

radiochemical laboratories- 
il 297-300 

reactor physics II 364-370 
Nudear explosion 9 181-184 
air burst 9 181-182 
atomic bomb 1 648 
blast effects 9 181-182 
cosnic^oiiy 3 506 
detection 9 183-184 
cneigy of 9 181 
hydrogen bomb 6 548 
nuclear effects 9 182 
ladiation shelter 9 182 
ladioactive fallout II 266- 
268 

thermal eifects 9 182 
uiuiei ground burst 9 182 
1H4 

Nudear fallout see Radioartivt 
fallout 

Nuclear fission see Fission 
nudear 

Nuclear foru'S 9 207-208 

charg<‘ indc|)endence 9 207 
208 

chaige sMnmcliy 9 208; 

13 363 

iTivari.itue 13 363 
mieloar scattering ek|M'ri 
ments VI 57-60/1 
qiiaiiliim field theoiy 
11 152 

Nuclear fuels 9 184-lW, 194 
b.ilch cxh,iction 9 189 
breeding 9 181 185 
cunveisioii9 184-185 
couniciniiient cxtiaclioii 
9 189- HK) 

dissolution of spent fuel 
9 188- 189 
fast reactors 9 IhO 
fuei-rcpiiKessing plants 
9190 

liiel ic‘()Uiictiients9 IKO 
pieparation of uranium 
fuel 9 187-188 
priKcssing plants 9 190 
teprocessing 9 188-190 
leserves of uranium and 
thorium 9 l(flj-187: 

13 610 

solvent extraction 9 188- 
190 

thorium 13 610 612 
Nud»r fuels reprocessing 
9 188-190 

Nudear fusion see Fusion, 
nudear 

Nuclear Induction 8 44 
Nuclear interaction; ckmd 
chamber 3 213-214 


Nuclear iionKTitm 7 2B0; il 21,9 
Nuclear maguetic mommi 
Nuclear mumenu 
Nuclear magnetic rraonance 

tUiS 

mcaiuremeni ot iiuilta, 
nmmenti 9 l$ 7 -l!)] 
Nuclear magnetic naoiunu:, 
high resolution 9 I'lO |%h 
Nuclear magnetism 8 43 
Nudear raagnetomefers I ijj 
94 ; 8 64-65 

Nudear magneton see Aiagnc 
ton 

Nuclear moments 9 191 193 
in crystals 9 192 
electric ([uaUiiqHiU 
tnoincnt 9 191, 20 > 
electron paramagnetic 
lesonanci* speciio<icop\ 

4 514-516 
ill flee atoms 9 191 
in ficx mulecul^^ 9 192 
measurement of 9 I92 151 
niiclcai paiamagncitMii 
0 518 

nudear Miuctuic 9 2u> 
ladio hi'cpiciicy 
s|)r(ltoMopv 11 .10'J 
Ntu tear fuiamagnctisni 
P.uainagiiclisiii ^ 

Nuclear particle 9 581 
Nudear paiLicIc rccoiilniu 
pliolngi,i])tiv 10 Mil 
N'lidrai physics 9 193-I9(. 

13 548 

elrniciilaiy p.ii(idc4 

544 

high ciic'igv 9 193 
low energy 9 193 
inultipolc radMiion H h;!(> 
627 

nuclconus9 215 
cpiantiim mechanics 
U 153-162 

radioactivity II 273 239 
tractor physics 11 304 579 
Nuclear jioteiitiai Iwmcr see 
Poicnlial banier 
Nuclrar |h>wit 9 191-1‘Mj. 
11357 

advantage.i 9 194 
atomic energy 1 652 
ccntial-station dcctrical 
plauu 9 19.5 
costs 9 195-196 
disadvantages 9 194 
eamomics 9 195 

fuel requirements 9 186 
miscellaneous reactor 
applications 9 196 
power generation 9 191 19’ 
power plants for 
propulsion 9 196 
in lurfacx ships 12 263 266 
Nuclear power systems 12 642a 



NiKMla 


S71 


Xuckat propulsion 7 2U-212; 

' UTS'S 

airrraft wrrieri IS 262 
nwnrie machinery 8 120 

stihiiiannes 18 216 j 

ste (lifo Nuclear rocket | 
\ucWr qustdrupolc monicnti: 

rewnance 8 45 
NikImi radiation 9 197 
4li.iin()n(t odor 4 98 
nudoir explosion 9 182 
i.ulM)active Callout 11 266- 
1V>8 

ladioaclivity 11 273 
9 202-202/1 

N'lckji radiation (biology) 

H Pi7 rW 

in biological n'search 9 198- 
199 

do lioiiugm'tic i adi atioris 
9 197 

HiKlgkiirs clincaM: 6 460 
loni/itig isidijlion 9 197 
198 

III iiiodinnc 9 198 
}Mttii'iil.itc rsidiatinn 9 197 
•ri' alio riiliK*'* iimlcr 
R.iiliation 

N»iiii.ii u'.udon 9 I*H) 20<) 

.il}ih.i-|i.iilKle-iii<hi((*d 

:c. if lions 9 201-202 
lit .ifiiiosjdiere II 209-270 
iiotnu InmiiI) 1 64H 
)miii2I0I 

(.i]>nir(- u'adioiis 9 201 
i.iilKin niiiogen <^'clc' 

2 172 (73 
(IisUii lent lion 3 6 
oiMscrvatioii taws 9 200 
dviiti'Kiii iiuliRi'U irsictiuns 
9 201 

Ml (lir I'jiiii Tcc 'lerrcstiial 
iiuclosir reactions 
O'sion 5 287-290 
liision 5 591-595 
ini’jiis (if proilnring le- 
•utions 9 199 
neiJtion 984 

tieiition iiiducal icactions 
9 201 

»«Mle,ir (lovi sections 9 201 
oiirleai fuels 9 185 
nuclear srataTiiig rxpcii- 
menu 12 57-60a 
pioion-inducc'd reactions 
9 201 

proton'proton chain II 47 
** eniiie 9 199-200 
>9 udioiBotope production 
11310-312 

Inaction mechanisms 9 200- 
20! 

'tattering experiments, nu- 
clear 12 57-60(1 
spallation reaction 12 559 


Nuclear reaction— cont. 

In stars 4 552-556; 18 107- 
109 

thermonuclear reaction 
13589-590 
types 9 201-202 
Nuclear reaction, letrestrial 
IS 521-522 

Nuclear reactor see Reactor, 
nuclear 

Nuelcar relaxation: magnetic 
8 42 

Nuclear is^kct 7 211-212: 9 202 
cryogenic etiginnTing 
3 570 

deuterium 9 202 
hssion reaction 9 202 
fusion reactions 9 202 
lithium 9 202 
pliiloniuiit-239 9 202 
propellant 9 202 
siwcific linpiilM* 9 202 
tutiiim 9 202 
uianiiim-235 9 202 
Nuclear scatleiing cxpeiiincnts 
IT il-ma 

Nudeat selection iiiles \ee 
Seleriion rule's (pli)M<.s) 

Nik leal sja'dra 9 202 2(l2/i 
Nuclear spin 9 191 
Nuclear star 3 198. 6 588 
hy|)ei ims 6 5‘I0 
Nucleai siiuclmr 9 2ii25 20H 
binding cnergv 2 191 192 
c.oIJc'Clive model 9 207 
isotopes 7 291 
isotopic spin 7 296 297 
liquid dtop incKlcI 5 2H7 
28N 

magic iiumbei' 9 205 
inn lot nuclei 9 2(i3 
neiilton 9 K3-S5 
' iiiiclc'ai densities 9 203 

nucleai fiMces 9 207-208 
niu It'ai I iision 5 .5*12 
nuclear masses 1 
9 201 205 

nuclear pariu 9 206 
nucleai aha|>c*s9 205 
nuclear si/es 9 203 
nuclear spins 9 2025, 206 
putcniial hairier 11 282- 
I 283 

shell mcKle! 9 205-206 
stability vallcr) 9 201 
Nuclear submarines II 363. 

IS 215 

rcactois 11 361-364 
Nuclear transmutations vre 
'rransmiitations, nuclear , 
Nuclear warhead 1 535-544 
Nuedear weapons 1 535-544 
Nucleate Imiling; heat convec- 
tion 8 445 

Nucication 9 208-209 

crystal growth 8 .585-.587 


Nudeation-ront. 

crysulh/atlonSeoi 

precipitation (chemistry) 

10 573 

Mipersaturation 13 305-306 
Nuclei, minnt 9 203 
Nucleic acid 1 423. 2 200; 8 258. 
9 2tH)-2l4*. 10 132: 14 528d 
amino add 1 313 
bactc'rial biosvntliesiS 2 62 
bactctial rell chemisuy 
212 

biochemistry 2 199 
biusyntliesis 9 213-214 
cell protoplast 2 613 
de«)XMibonurk*tc acid 4 Mi- 
666 

dc'oxvribonncleic acid 
function 9 215 
deoxvribonucleic acid 
striietme 9 212-213 
deoxyiibose 8 2.58 
inteifeion? 1114 
Iifc.oiigin of 7 497 498 
luonosacrliaricle 8 582 
nucleotide 8 258 
]imine H 2.58 
jiyiiiiiidiiie 8 2.58 
ladiationeffccion II 218 
itbiMiuc.leic acid II 562- 
5626 

iilmnucleic .iricl lunction 
9 211-212 

iibontirloic acid stiucture 
9 209-211 
i'ib(is<‘ 8 2.58 
rilxisidc 8 258 
Ml ■ictiire 8 2.58 
ihvinine 8 258 
(ii.idl 8 258 
VII us 14 329-330 
Nucleic acid niei.dNdism 8 25K 
Niideic acid iner.ibolisni 
disease's 9 258-l’'i9 
gout K 258 

Jiipiis eiMbeinalostis 8 2.59 
vipis inledion 8 2.59 
Nucle'igoiiv 8 689 
Niicleohci.iiic 9 214 
Nmleoliioida 4 360. 9 214-21.5* 
Nucleolus 2 603: 3 655 
cell division 2 M>2 603 
itlMmucleoproiciii 9 216 
Nucleon 9 215: 12 :57 
binding cnc'tgy 2 191 
elenientai) |>arilck‘ 4 542«- 
514 

eneigs lesels 9 20ft 
isotopic spin 7 2%-297 
Nucleon inicle*m |aueniial 
9 207 

NurlconiC5 9 215 
N'uclecmtiim 13 36^ 
Nucleophilic reagent 2 165166: 
4 .526. 13 229 


Nudeophllic Mibslitutlon reic* 
tion: ccxirdinatlon chem- 
istry 8 46! 

at saturated carbem IS 129, 

229 

in synthetic oi^nic cheuB- 
Istry 0 400 

Nitdc'oproteiii 2 612; 9 215-218* 
deoxyribonuclec^rctteins 
9 215 

distiibutloii 9 215 
function 9 215 
histone 9 217 
protamines 9 216 
pvi .iiidiueU 115 
radiaium effect 11 218 
I riboiiucleopivtcins 9 216 
iY|>c 9 215 

I Nucleoside 9 209; 11 115 
I Nudeutide 2 19. 594ft; 4 60, 
(i7«: <t20<l: II Its 
adenylic add L '6 
biochemistry 2 19*1 
metabolic dtsoidcrs 8 258 
Nucleotide, diphcMphopyridine 
srr Diplmapliopyridine 
iiucli*otide (PPN) 

Nucleus' bliKKl 2 263-264 
cell (biological) 2 5K7 
a'lt cotislancy 2 601 
cc’llstiucliires2 614 
evtokinersis .4 653-654 
cytology (molecular basis 
of) 3 6.55 
cdoplasni 3 657 
(vtopUsmir Inheritance 
3 661 

iiiu.scle 8 635-636 
mciosis 8 209 
nerve (cIl 9 52 
plant metalmtisMi 10 347 
s|>crinalogei]esii 12 602 
Aff nho (icll nucleus: 
Mactonucleus, 

Micnmuc kus 
Nucleus (of comet) 3 312 
Niick'us. atomic 9 191, 218: 

11 46 

rfdk*c'tivc' model 9 207 
ilensily 9 203 

li(|iiid drop model 5 M7- 

28H 

mass 9 204-205 
nudecmics9 215 
parity 9 206 
slia|ic 9 205 
shell model 9 205-206 
size 9 203 

spin (angular momentum) 
9 202ft 

sttucture 9 202ft-208 
Nuclide 3 503; 9 218 
radioactive II 274-276 
Nuclide enrichment; biosphere, 
gmhemistry of 2 240 
Sucula 9 613; IS 403 
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Nvculo dafuniok 


Nucula difu^k IS 404 
NudaS60S;9218* 

Beioida 2 169; 3 603; 

9 216 

Nuitechiniiddac 6 431 
Nfudtbranch 0 218219*, 345 
Nudibranchia0 2l9 
nudibninch 9 218 
Nudes ardentes 14 354 
Null liypotheiMs: staliuics IS 74 
NulUirbur Plains 1 672 
NuUipores 3 476 
Number-average molecular 
weights 10 477 

Number indicator tube 9 219 
charactron 9 219 
gas 9 219 
glow 9 219 

Number systems 1 239; 0 220- 
225* 

algebra 1 239 
binary system 9 221 
decimal system 9 220-221 
digital coin|micr 4 176 
octal system 9 223 
Number theory 9 224-227 
algebraic niimbci tiu'ory 
9 225-226 

analytic number ilieoiy 
9 226-227 
congruences 9 224 
diophantinc 
approximations 9 227 
notation 8 173 
reciprocity laws 9 225 
Numbering |)lair telephone 
system 13 350 

Numeniiu amerttanu^ 3 625 
Numeniut borruhs 3 625 
Nummius phttropiis 3 625 
iVumeni'fu ta/if(irnn\ 3 9 
Numerical analysis 9 227-229 
intcr|M)latioii 9 2!^-22'l 


I Numerical analyris— r<m/. 

I numerical integration 

I 9 2Z7-228 
{ Numerical intcgcallon: exterior 
ballistic, 2 81 

num4*ricai analysis 9 227- 

228 

Numerical weather prediction; 
weather (forecasting and 
i piedicliori) 14 450 

I N’liniididae 6 16 
NunimM/ites 5 431. 434. 435; 

6 S56f/, 9 229* 

Numiiiiilitic 9 507-508; 13 524 
Nummulitinae $ 435 
Nunalak I 524; 7 4<H 
I Niing, Shell 1 475 
I Niinivdk Island 1 523 
NujKi'rcaitie II 193 
Nuptial flight 12 406 

Hymrnopteia 6 573-583 
Ntiied whe.it 3 163 
Nurse cell 13 525 
Nuisiiig 9 220-230 
history 9 230 

iole in government health 
9 230 

types of sfliool9 230 
Nursing (infant lieliavior) 

2141 

Niisscll niiiiibei heat (onvet-- 
tion3 442 j 

Nut 9 230-231 I 

appliuitionN9 231 | 

ly|ir\9 2:U ! 

Nut and ImiIi. setew histener j 
12 H3 

I Nut crop ciiUuic 9 231-232 
j bi.i/il nut 2 321 

: cashew 2 536 

' English walnut 4 615 

I {M'can 9 606 

I Nulalioti' gyioscope 6 30*1, 

9 234 ’ 


Nutation— 

precession 10 569 
radar antenna II 204 
Nutation (astronomy and me- 
clianics) 9 232-234 
astronomical 9 233-234 
of gyroscopes 9 234 
projectiles 9 233 
of tops 9 232 233 
Nutation (mechanics) 9 232* 
234 

Niitational wandering of tei- 
lestrial poles 9 232-234 
Nutations* plant movements 
10 367 

Nutcracker 9 234 
Niilgall: tannin 13 390 
Nuthatch 9 234 
Nutmeg 9 231-235*; 11 336 
spice and flavoring 12 613 
Nutiient* OnmI 5 378 
Nitlrieiil elements, uniceiitra- 
, tions 111 sea 12 109, 1 11 
j sea water fertility 12 118- 
I 122 

I NiKiieiU ti.uis)(»calion (plant) 

' 10 279 

Nutrients* souice in estiiaiics 
.5 83 

Nutrition 9 235 

ammo acid I 314 
.initnal feed lomixisii ion 
I 426-427 
autotiophic .5 99 
bacterial ^er Bacterial 
mitritjibn 

bioriieiiiiMn 2 l<Hi-20<) 
heteioliuphic 5 99 
holophylic 5 9*J 
Imloroic 5 !19 
Masiigoplioia 6 Iti9-I70 
sapni/oii 5 99 
I vitamin 14 340 
Nutrition factor R 5 369 
• Nutrition farlor S 5 369 


Nutrition factor U 3 S69 
NutttU.J. M. 11 282 
NullaUia 6 315 
NuHaUiella name^ tie 7 29R 
Nurriing movements: behavii^ 
ontogeny of 2 144 
Nyasa. Lake I 107 
Nyctaginaceae 2 643 
Nyctalopia 14 340-341 
Nyctibiidac 2 448 
Nyctinasty 10 366 
Nyctiphanes 5 108 
Nyctophobia 10 119 
Nyctolherus 6 432; U 59 
\)Ctribtidae4 212 
Nydrasid see Isonicotinic acid 
liydraride 

Nycn-chen Tangta I 577 
Nygmifl phaeatrhoea 7 470 4T2 
Nylon 5 243; 9 235 
dyeing 4 3105, 311 
insulation, elc*ctnc 7 157 
Nyloii-6 10 460 
Nylon 6,6 10 460 
\ylon-6,10 10 460 
[Nymph 5 32, 143.9 275 
' Nymphalid<*ie 2 381, 7 464 
! A/>'mp/io/is7 47l 
I Nyinphoti II 105 
; Nymphon httttp€\ 1 557 
I Nymphonidac 4 4 1^ 1 1 lOti 
j Nyqui,i, II. .8 427: 7 89 
, Nysius 6 409 
NytiMs eriroc 6 405 
.VvtwiS MK. H It Ik 
i Nvsm svioahirt 14 14 la 
Nystatin I 475; 5 563. 9 
i 236* 

antibiotic I 464-466 
assay 9 235 
I chemistry 9 235 

; microbial activity 9 235 

I pharmacology 9 236 

I production 9 236 
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0 niiRS 6 68 

U 4 lni. W^nd of ® 401 
mk<t237-238*: 12 79 

June veg^lation 4 292&-203 
e 4 <tern oaks • 2J7 

nucroradiograplw 8 568 

^mikI vekJcity 12 516 
western oak* 9 257 238 
()j^ 18 390 

Oak heilgehog gall 6 581 
(lAwilt M 71-75 
tWlrt.K. 10 252 
• ij.hsh7 5B9 
(tj.u 4 292«, 9 25H 
iUl bin I 140 

IK2. 183; 10 574 
\\A\ 5 IB3 
( lai joii r» 1 B1 

IihhI 5 375 
<..i»rs 5 183 
Maton 5 1H5 
Morfgraiii 8 1K3 
Netuwka 5 183 
Rodney 5 185 
Sinicoe5 183 
Ob ltr\ Plain I 

oMw 5 275: 9 2n-242*: II 448 
ON ircfufuluta 6 554 
oIhiou 14 214 
'iUvsii) 8 yiM), 9 242* 
lioiniones In 9 242 
ii{>ul inelabolism 7 534 
Obiaic hplicmid 4 561, 12 611 
Oblitciiess. planetaiy 6264 
Obljieiies* of Earth 10 59 
Obli(|iiediawing iO 214 216 
Otiliquc ilhiminatioti (micro- 
uo|ic)g5<)i 

0b)i(|tu> pnim IQ 625 
^'bliipie sphciical triangle* 

14 1(10 

Oblujmiv of ecliptic 4 585 
t'ix": 8 665-666*: 9 18 
^'■8..rn, B. 3128 
ORrini.M.II 185 
l>l)8e<pjcnt siicam 5 357 
l^bwr\ation error* 10 206 
OK-naiory. astronomical 

5 242-243 
^Intrvatorytype 
<”itgtictniiieter 8 64 

compulsive reaction 
4 243 244 
^^dian 9 244 

ligneous rods type II 590 
natural gb» 14 547 


Obsidian— cont. 
rhyolite 1 1 560 
water a>ntcnt 14 547-548 
OlMtruction theory (topology) 

5 254 

Oechialint, C. P. 7 506 
Occipital bone 12 373 
Ocripital lobe 9 ,57 
Occluded front 5 539 
Occlusion (chemistry) 19572 
Occlusion (meteorology) IS 162 
Occult WihkI 3 192-202 
Occtiltation 9 214 
Oecupatiem numbers: Bolt/* 
mann siitislir* 2279 
llose-Eiiisieiii statistics 
2 30-4 
Ocean 12 91 

biological \,ttupltng 8 102 

102d 

surface inicudaycr 12 lOlu 
1045 

Oa'aii basin: fltaw prm'inrcs 
IS 218-220 
foiroation 13 223-224 
life in 4 59 
stHlimcnts 8 137 137 
sial amlsMiia 13-112-415 
siTuctuu‘l.3 21M 222 
Orcan cuneiit* 9 244-255 
altonatirig ticUl stteains 
9 251 

Antaiclie Ocean 1 447 •480 
Arctic Oaan 1 525*527 
Atlantir (hean ) 624*B2(> 
Canuthns meier 9 255 

cnrrent-incasuiing devnes 
9 251-253 
deep circulation of 

iiiuTginal vas 9 219-25*' 
deep circulation iu the 

oceans 9 250-^1 
depth of fTictloiiAl 
influence 9 245 
discoiuinnity laveis9 245 
tiviiaiiiic iompwlaiioK- 
9-245 

dynamics of 9 244 247 
laslern boundary tuircnlr 
9 249 

Ekinan current meter 
9 252-2BS 

Ekman spiral 9 245 
external pressure foiecs 
9244 245 

generation ol longshore 
currents 12 Ml 


Ocean currents— eo«t. 

geomagnetic electrokiiieto- 
graph (CF.K) 9 253 
(lulf Stream 6 294-296 
Indian Ocean 7 56-59 
iiitemul pressure forces 
9 244 24d 

layei (»f lui motion 9 245 
incasuiemeiit of currents 
9251-255 

measurement of mixing 
9 253-254 

waTShore ciKulalion sys- 
tem 12 301 

neuirallv biiovaiil float 
9 25! 252 
rate of mixing 
measuiemeut 11 276 
Kol)ens railio enrient 
mcieT 9 252-253 
n>i,itiiig tidal stteatns9 251 
>h>]K‘ of disrontiniiity layer 
9 245 

SniiihiMsI \si.m wafers 
12531 532 

suirace ciirrciils 9 247-219 
Swallow iv|K* neutrall.’ 

tmoyaiil float 9 252 
tlierinoliaime ronvec t i<Hi 
9 25(1 

liUal curieiit components 
13 636 j 

tidal sticams 9251 | 

iipwelling Is 210 210 i I 

wcstcin luninibry euirenis | 
9 247 j 

»ind'.litv.9 24r,-2l7 | 

Ocean depth measuremml sec 
Depth ineasiircmrnt (ocean) 
.fkean fkKir: distribution of 
elevations and depths 
I 13216 

[ cchiiKMlerins on 4 863-364 

j greatest dept li< 4 326 

physiographic province* 

IS 216-226 

Mdimenls on 8 155-I37 
topographic features sre 
Submainw topography 
Orean liner 12 258 
Ocean-mctcoTologira! relatiotis 

9 263-264’: 12 103 105 
air-sea boundary 9 265 
air-water boundary heal 
fiux 12 104b 
carbon dioxide transfer 
1 635: II 270 


Oeean-meworological relations 
—I ont. 

omduction 12 103-104 
eva|mrati»n 12 105-104 
ga*. exchange 12 104b-105 
heat and water vapor 
12 103-104 

hydrologic and energy re- 
lations 9 264 


ni.ii'ine influenu* on 
weailH-i and climate 
3 174 176; 8 1.6 
micrcxeUins 12 156 
momentum exchange 
12 104 

naval meteorology 1 93: 

9 7-8 

ocean current systems 
9 264 

projection of droplet* 

12 104 104a 
radiation 12 103*104 
ripples 14 417 
M'a salts in atmosphere 
I 634: 12 l04-IO4a 
sea water saliniiy 9 264 
stwm surge IS 166b 166c 
surface wind stress 9 245* 
247*. 26$: 14496-497 
trace* dudies 1 655: 9 254- 
255; II 270-271 
vf nlw Ocean waves 
Orean surface* sea level (datum 
planes) 12 95-96 
sre also Sea level flucttia- 
tions; Sea state 
Ocean tide IS 652-046 

see mm Tidal currents 
Ocean water masses 12 112*114 
Antarctic Ocean 1 439 
AllanticOccanl626 
bio^mgraphlcal Kgiont 
12 121 

characteristic properties 
9 255*254; 12112 
indicator organisms 12 121 
Indian Ocean 7 58 
Pacific Ocean 9 487-488 
processes of forraatiem 
12110 

watri -mass types 12 1 13 
see also Ocean current* 
Ocean waves S 241-242; .9 255* 
260 

breaking waves 12 100-101 
apUlary waves 14 417 
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OGcin waves— con t. 

deep-water wave length 
12300 

directional spectrum of sea 
9 258 

equations of motion 9 250 
fetch 9 259 
forecasting 9 8. 259 
fnquency spectrum of 
wave record 9 259 
generation of sea waves 
9 255 256 

interference patterns 
12100 

internal waves M 117 118 
microscisms 12 156 
particle motion in 12 303- 
304 

rip^es 14 417 
sea state 12 99 101 
shallow-watrr transfotnia 
tion 12 300 

ship routing 12 281285 
subsurface gages 9 200 
surface gages 9 250-260 
itansport of sediment 
12 300 

wave-measiiiiug devices 
9 259-260 

wave statistics and stochas- 
tic models 9 256-257 
Oceanian /oogcogtaphic region 
14 620 

Oceanic basalts 2 106 
Oceanic crust 12 155; 13 220- 
223 

Oceanic heat flow 4 332 
Oceanic islands 7 272. 9 261 -263 
floras and faunas 7 272 
island aits 9 263 
submarine volc.inoes 9 261 
Oceanic /one (ttiaiine ecosys 
tem) 8 106 
Occanitc2 105; 7 51 1 
Oceanographic ctxles: sea 
height 12 90 
swell condition 12 100 
see also Meteorological 
codes 

Oceanographic instiuuv'iitation 
9 266-267 

bathytlieiiiiogiaph 2 110- 
111 

current mcasiiieinent 
9 251-253 

geophysical measuicments 
6 16,5-169*; 13 221 
sca-watei |>roperties 
12114 118 
underwater canicias 
14 193-196 

wave measuiemciit 9 259- 

260 

.tee also Pepth measure- 
ment (ocean) 


Oceanographic surveys 9 266- 

268 

Atlantic Ocean I 622 
bathyscaph observations 
2109 

biolc^ical stations 9 268 
deep-sea expeditions 4 39 
equipment 9 266-267 
geological stations 9 268 
geopliysicai measurements 
13 221 

gravity observations 

13 514-515 

hydrographic stations 9 268 
ice island 7 4 
new devices 9 267 268 
oceanographic stations 
9 268 

Polai from Suivcy 9 251 
icscarch ships 9 2(K)-267 
SetIHA. use of 12 89 
seismic stations 6 108-169. 
9 268 

ship's lalmtatoiies 9 267 
SOhAK signaling 12 413 
Soiuheiii Oieaii 1 438 
iiiuleiw.iiei lelevisKiii 

14 260-201 

Oceanography 4 346; 6 171: 

9 264-271* 

applications of tesuarrh 
9 269-271 

hath\ihnmogi,ipti 2 110 
111 

biological suiiev 8 102 
I02d 

detelopitietu of 9 265-206 
h)drogtaphy 6 553 
iiiaiineecosvMC'tii 8 103-10*) 
marine lesoiiiievl 311-345; 
8 130-132 

miciometeoiology 8 354 
tesearcli piohlems 9 268- 
269 

leseaich ships 9 266 267 
tre nlw Mai hie hdieries; 
Maiinc geology, Ocean 
< iirrents. Ocean waves; 
Ore.inographic smveys; 
Sea water, .Sea watui fer- 
tility; I ide; IJndei water 
sound; and specilit 
names of oceans and seas 
Oceanology’ 9 265 
Oceans and seas 9 271-272 
antitiKMsof 13 519 520 
fertility of 12119 
fiesh-water supply S 182 
land aieas ilraiiied hs 6 505 
subdivisions of 9 27 1 
sre also Hydrosphere, 
chemistry of; Ocean ba- 
sin; Oexan currents; 
Owan flour; Ocean wa- 
ter masses: Ocean waves; 
Sea water: I'idc 


Oceanus Procellarum 8 593 
Ocellus 12180 
Ocelot 9 272 
OCH6421 
Ochoa, S. 9 214 
Oclioan series 10 24 
Ocholophobia 10 119 
Ocholona prinref/s 3 452; 9 452 
Ochotoiiidae 3 452; 7 382-383 
Ochie 10 224 
OchriiU, Lakes 115 
Ochrohium 12 30fl 
Othroma lagoptis 2 86 
Ochromona\ ludihunda 8 168. 
169 

Ochromonas mathamensis 
1 699; 1 1 58 
Ochrottichia 14 87 
Ot-hsenfeld, R. X 21 1; 13 296 
Ochleiidac 6 401 
Ociincne 13 IflG 
(hotilliiH 190 

2,3 .4 ,5,6.7 .8,8 •<)< t at hloro-2,3, 
3«,4 .7 ,7fl- hexa h\ dro-4 ,7 - 
iiieihanoindene 7 140 
OitachluiolMsiUiie 12 321 
Ocl.iais.ine 1 240 
2.5.0.1 3.1 7.24,28.32.36,41 .45.40, 
r>3.60,(i4,fiB,72.H'i <)( la.ln j- 
ineihylhexalieptaconlaiic 
I 240 

Otladrcunc 1 240 
Ot tael hykyclotetrasi loxanc 
12 324 

Octagon 9 272*, 10 471 
Octahedral sitear stress X 269 
Oilahc'ditle (meleorite) 8 314 
OctahwUoM 9 272-273*; 16 472 
chemical slnittiiies 3 35 
IMilyto^x'S. tegular 10 4*)2 
Oriahydioindole 7 63 
Octal imiiiht ‘1 svsinu 9 223, 273 
Oc lanmiliylcyt loteiiasiloxanc 
12 320. 324. 486 
Ot lametlivlliisiloxano 12 324 
Oelaiie 1 249: 9 273* 
alkane 9 273 
iiatuial ga.s 9 5 
n-Octaiie 10 65 
Octane nunibei 3 309-310; 

9 273* 

aiitralt luel I 178 
combustion knock 3 309- 
310 

ga while 6 69 
molecular structuic 10 69 
reforming (petioleum re- 
fining) 1 1 403 
tetraethyllead 13 529 
Ocuns 3 413-414 
Octaiil 12 234 

Oc taphenylcycloteti asiloxane 
12 324 

Octave 9 273; 12 47-48 

musical acoustla 8 661-064 
Octave-band aiialycer 9 133 
Octochlorocyclohexanone 6 421 


OctoexiraUia sat Alcyonaria 
Octode9273 

Octopoda 3 275: 9 273-274* 
Cephalopoda 2 645 
Octopodidae 441:9 274 
Octopus 2 644; 9 274* 
Octopus batrdi 9 274 
Octopus bimaculatus 9 274 
Octopus vulgaris 9 274 
Octupole moment, nuclear 
Nuctear moments 
Octupole radiation 8 027 
Ocular S 173; 6 298 
Ocular mu8cl<», embryology 
5167 

Ortihna 3 474 
Otiilniiioloi nerve 9 557 
cranial nerve 3 537 
embryology 9 47 
Ocypode 4 34 
Otyropm 7 .570 
Odd-odd nuclei 9 204 
Oddi's sphinciei 4 161 
Oder 5 121 
Odiniidae 4 212 
Odnbeiiidjc 2 52.3; 14 384 
Odobrnu^ 14 381 
Odobenm tiMmonu 14 3Hi 
Odotoilcus hcmu>nu\ 4 >2 
t>docotleu^ virgimano 4 12 
Odoinelc'i 12iK)0 
OdcHut.i? nt; 9 2fl s;,'.’ 
Anisopteia 9 275 
tlassifltalitm 9 274 
dragonfly 4 271 
Insetia fossils? L3'l 
lile history, halnls. .ii 
enemies 9 275 
/.vgopirra 9 275 
Odontoceti 2 660. 661 
Odontodactylu^ 1.3 15U 
Odonlogiiaihae 9 275 
IIcs])ctoiim6 426 127 
llesperoinithifoiiiies *) 2' 
hlitliyonuthes? 8 
Oilontulite 14 165 
Odimtoplcuta tn'ula 14 105 
(tdimt<iplny\ toliapuu^ I 691 
Otlonlostomatida 9 275-276, 
13 5 

Odonlosyllis enopla 2 220 
Odtmtoirrmes ohesus 12 
Odoi: chemorcceprion 3 10 '*1 
Odorous house ani 6 581 
Odum.F. 2 215, 223; 4 388. St 
13 504 

Odum. H. T. 2 216; 4 389, 

13 505 

Odynerm 12 405 
OecantfiMs 9 418 
Oeeauthus niveus 9 416 
Oe( iacus 6 408 
Oeciacus vicarius 6 405 
Oecophorid 7 464 
Occophoridac 7 464 
Oedemeridae 9 277 
Oedoefadium 9 270 
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S 81; 9 276* 

I 2Sfi: 8 83: 9 276 
^I,i,irida4 360:9 276* 
0^P'‘dii i 84 

Ofnntb*-re 3 660; 5 333; 10 334; 
H 305 

O^lilton mrchanism 1 534 
Oersinli H. C. 1 292: 4 462 
(Vnred 9 276 

(k-r<iefl 'gt'omagnclisni) 6 146 
(if^itphiiffoitomum 13 193 
OeMiOhn^ottntnum Columbia- 
itH'fi 12 247 
(itMiidjc 4 212 

inviaM^ 8 686 

iVffrMt »f'i\ 8 680. 12 247 
Oitftlial. ,\lp.sor 5 II7 
(itfKi' I'cthnical Scrvi^s 
i>I S) 7 5425 

Dtfut*' aafpiable tioiK levels 
•H29 

(MIm’I ink 7 114 
Offset lithoRiitpliy 10 600 
pUiioguphic printing 

10 602 603 

I ; iXiMl turilMNl 10 608 
iHisi }iiesM‘*t pljtutgin|)hic. 
|H‘ilc(linK prcM 10 621 
piiiiiing 10 601 
|itiiiting pUtU* 10 615-616 
lelief (N-|(n picss) piorcsws 
10 621 622 

Olhih'ie h.n 5 HO, 8 133 

<iiitl(ng ti.<iiiial 

i'j . «» 

I <*\as I <ms-iN 13 532 
tv<nN0 2HH 

MouiiUinskO I5H 
tf^inoopMs uoiiutiffio 9 510 

0};>|*>nS 1 621 

Olicn btickeve 2 359 
‘Hum ki\ri 7 MO. 18 320 
S. 13 584. J4 485 
‘>hni 9 276-277 

abM>lutc 4 458-459 
Jioiistic 7 37 
nihd 8 346 

OhiiMHoirr 9 277-278 
iimnt 9 277-278 
•negger 8 208-209 
<^stMance measuiemciU 

11 402 

Male 9 277-278 
1 IHT 4 222: 9 277* 
‘i‘'|>atture<froin9 277 
diiecl-ciineiit circuit tlie- 
01 y 4 222 

KMgnctohydrodynamics 
8 57 50 

orms of curient demity 
1628 

5 107 

^Xdi»<w* 8 440 


Olkomonadidie It 45. 46 
Oikomonas U 45 
Oikopleura dioica 7 406 
Oil: hydrogenaUonfiSSS 
hydrolysis 6 559 
lubricant 7 601-606 
nonedible 5 188-190 
shark liver 12 243 
soybean 12 .536a 
weed herbicide 6 422 
see also Fat and oil. rdibie; 
Fat and oil, nonedible 
Oil, fuel 5 5.56-557; 10 72 
Oil acaimulalton 10 56-57 
Oil analysis 9 270 279 
for o>mposiiioti 9 279 
crude-oil analysis 9 279 
flash point 5 2% 
pour point 10 550 
Oil and gai field development 
9 279-282 

costs and duiation of piu- 
diiction9 28i 

developmeiit of field 9 280 
281 

drilling unit 9 281 
legal and practical U'stiic- 
iions9 281-282 
[Mraffin tle|M)iit> 9 287 
}NK)1 uniti/alioii 9 282 
prodnetion (1958) 9 2H0 
teUled oil tieUl londiiions 
9 279-280 

selecting number ol wells 
9 280-281 

Oil and gas lield exploitatKin 
9 282-2H8 
API gravit> 9 2^3 
aspects oi production rate 
9 282 

bailers 9 286 
barrel, standard 9 283 
centrifugal well pum]» 

9 28.5-2Hb 
corrosion 9 207 
electrochemical cotnision 
9 287 

emulsions 9 287 
factors of method s(4c‘itioii 
9 282 

field and leservoii cundi 
tions 9 282 

gas conservation 9 287 
g-is lift 9 285 
gas separatois 9 286 
hydraulic long-atiuke 
pumping 9 285 
hydra ulic subsurface 
pumps 9 285 
Instruments 9 287 
lease tanks 9 286 
lifting 9 284 

market and regulatory fac 
tors 9 282 

mechanical pumping 9 284 
natural flow 9 284 


Oil and gas field explcdtatlon j 
— ron(. j 

otfshme production 9 288 j 
oxygen corrosion 9 287 
permeability 9 283 
{Kiiosity 9 283 
production methods in 
producing wells 9 283- 
286 

production problems 
9 287-288 

pUHluclivitv index 9 283 
pumping with sucket rtwis 
9 284 

salt dome 12 19 
■salt wauT dis}N)s.il 9 288 
sonic pumps 9 286 
sour cunnsioii 9 287 
sucket i«xl tv|re pumps 
9 284 

■swabs 9 286 
sweet (oitosion 9 287 
usctul icimttiohigy 9 282- 
283 

woiUl distiibiition 8 44(> 
117 

Oil and gas storage 9 289-290 
hataiKiiig tesrnoii storage 
9 2!8) 

gciieial Cl tide od storage 
9 2H9 

hsdnKaihon liquids 9 289 
palleios of gas stoiagc 
9 289 290 

pnihlcnis of crudc'-oil vola 
tdity9 289 

salt loiiiiation .storage 
9 28<» 

iiiideigiouiHl stoiagt' 9 289 
Oil and gas well diiUing 
*) 2*81-29? 

cable-tool dull 2 384, 

9 2*K) 

hole diainrici 9 2181 
lolaiy tool diill9 2W; 

1 1 630 631 * 

tiirlNalnll method 9 290; 
14 154 

vibr l((•ry diili 9 290 
Oil and gas wells 9 290 303 
acidi/ing pKKCSs 9 218) 
barefrNM compleiioii 9 295 
2!Hi 

biscuit ty|>c punch cores 
9 292 
hits 9 202 

blowout preventers 9 294* 
2*)5 

)K»nng and drilling 9 291 • 
292 

bullet-tvpe |»ci lorator 
9 297 

cable tool drilling 9 201 
casing strings 9 295 296 
cementing casing 9 295- 
296 

Christmas tree 9 297-298 


srs 

Oil and gas wcHs~-eofif. 
chum drilling 9 291 
drculating media 9 291 
completion techniques 
9 295-296 
cote drilling 9 29S 
directional drilling 9 293- 
294 

drag bit 9 293 
diilling mud 9 291 
cxplosivoi. stimulating 
production 9 299-300 
fishing tools 9 293 
fia< tut ing process 9 2^ 
gun |ieifoiatlng 9296-297 
' high-pressiite well orntrol 
9 294-295 

jet ty|>e per foratot 9 297 
hnri ivfre comidetion 9 296 
nuid pump 9 291 292 
iniihiplc armpiction 9 297- 
298 

ofieratiOnal sampling and 
logging 9 292 293 
|ieiciission-tyi)e punch 
coirs 9 292-293 
jicrsoniiel of petroleum 
pioducing indusiiy 9 291 
(Miwct and power tiansmis* 
Moii 9 291 

pu*|>:i<k gravel liners 9 300 
piodiu lioii-stimtilation 
techniques 9 299 300 
pumping iiiiit. completion 
9 297-298 

j punch cores 9 292-295 

I t<Kkhil9 293 

I louiy drilling 9 291 

I sand consolitlaliun 9 300 

s.ind • vcliision 9 3(8) 

I screem litiei 9 500 

' side-wall coilitg tool 9 294 

side-wall sample gun 9 295 
I smket (chculating) 9 293- 

I 291 

I squcc/c ceincilling 9 298 

I waiei -exclusion methods 

I 9 298-299 

water-exclusion jilug back 
9 299 

weighted Iluids 9 294 
I whipstock (otil 9 294-295 

see also Oil and fpis field 
<level<ipmeiit; Oil and 
gas field exploitation; 
Oil and gas well drill- 
ing: Oil-well derricks 
, Oil-drop experiment 4 501-502 
Oil field brines 9 310-3U 
Oil-field model 9 S09-3I0 

forces and movement mod- 
els 9 309 

models versus mathemati- 
cal analyns 9 310 ' 
siic-scaled models 9 309 
Oil field waters 9 310-811 
<»mmercfat value 9 $10 
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Oil-field watenh-cofit 
composition 9 SIO 
concentration 9 SIO 
(teologlcal use 9 StO 
origin 9 810 

Oil film damping, waves 
14 417 

Oil furnace 5 570; 9 803* 
thermostat 19 593 
Oil furnace black 2 4G5 
Oil-gas proa'ss 5 558. 555 
Oil mining 9 803-807 

Kiiro|)can cxperienre 
9 303 

Gilsomte 9 805 
mine draining oC reservoirs 
9 306 

North American lar sands 
9 805 

selection of method 9 307 
subsurface mining 
9303-304 

surface mining 9 903 
United Slates oil shale 
mining 9 304 
Oil of cilronetla 9 147 
Oil »r coriander 9 480 
Oil of fennel 5 215 
Oil of sweet t)irch 5 71 
Oil of vitriol see Sulturic acid 
Oil of wintvigtci-n 2 247, 12 8 
Oil sand 9 907 

energy sources 4 602 
mineral fuel areas 8 44H- 
449 

mining 9 305 
petrolrutii Kc*ul<»gy 10 61 
Oil shale 9 307-309 
composition 9 307 
destructive distillation 
4 BO 

energy sources 4 602 
mineral fuel areas 8 447- 
448 

oil-foriniiig shales 9 307 
origin 9 907 
petroleum geology 10 61 
recovery of oil 9 308 i 

reserves 9 !109 
uses of shale oil 9 309 
Oil-shale retort: solids pump 
12 474 

Oil walc'r sc'paiatioii: Petro- 
leum eirgiiuvriiig 10 59 
Oil-well derricks 9 300-309 
attachments 9 302 
bracing 9 302 
derrick typcs9 3U0-30l 
foundation 9 303 
guying 9 303 

Idero full-view mast 9 301 
toad rapacity 9 3U2-30S 
material 9 301 
tnonkey-board 9 303 
Moore jackknife mast 
9 302 

pipe-itabbrng board 9 302 


Oil-well derricki—conl. 
portable masts 9 300 
principal load members 
9 301-302 
size 9 301 
water table 9 802 
wind capacity 9 303 
working plathrrins 9 802 
Oilbird 2 448 
Oiler, naval 12 267 
Oilless bearings I 256 
Oilseed 5 lHG-187 
Oilwell cement 2 627 
Otticrca oil 4 290 
Okapi 1 568 
Okhotsk Sea 9 271 
Okra9911 
Oktonc 6 421 
Olacaccac 12 25 
OltK'rs, H. I 5W 
Olbeis. II. W. M. 2 582 
Old Jlahaina Channel 14 474 
Old Faithful geyser 6 183 
Old Man of l.a Cbapelle-atix- 
.S:uniN4 22 

Old Red Sandstone 4 85-86; 
JI387 

Old Woi id strc'w worm 8 6H(1 
Old World sjMttow 12562 
OUUiaiii. John 5 487 
Oldham. R 0.4 330 
Oldham's ompliiig 9 525, 

5 487; 9 31 1 
Oldhamitc 8 312 
Olds. ) 8605 

Oldshrre-Rushton extractor 
12 109 

Oh'a rurofirar 9 317 
01raccael 576;61]r> 
Olcatidotnyi in I 464-468, 5 66 
Olratta rami 9 564 
01eate9311 312 
Olefin 6 533 

addition reaction 1 63 
alkylali(Mi 1 2.53 
c|)oxidation 5 43-44 
hydrogenation 6 .552 
hydrolysis 6 .559 
Itydioxylaiion leaction 
6 570 

o/oni/ation 9 480 
.weufw Alkcne 
Olefin sulfide 9 312 
Oleic acid 2 245; 5 185; 9 311; 
10 356 

triglyceride 14 92 
Oleic acid (cis) 2 475 
Olein 6 .553 

Oienef/MA2425;6136; 14105 
Olnietlus Zone 4 371 

1- Olr«Nli.stearin 5 185 

2- <)leo(Mlmitosiearin 5 185 
Oleoresrn 12612 
Olcorcsinous varnish 14 281 

{laint 9 493 
Olericulture 14 286 
OleUireutId 7 464 


Oiethreutidae 7 464 
Olfaction 9 50-51 
Olfactory capsule 12 358 
Olfactory cells 12 384 
Olfactory learning 12 184 
Olfactory lobe 12 358 
Olfactory nerve 9 537 
emlrryology 9 47 
Olfactory pallium 9 .59 
Oligemia 3 141-144 
Oiigohrachiidae 2 313 
OligiHene 6 136. 142; 9 m- 
313*; 13 169 
fauna 9 313 
strata 9 310 

Oligochaeta 1 429. 431; 9 313- 
315* 

Annelida fossils I 431 
da!Mirication9 3l5 
earthworm 4 .3.55 
Opisthojmra 9 315 
riesiopora pksiotht ca 
9 315 

Plestopora prosotheca 
9 315 

rtoso|ioia 9 315 
OhgtKhaote ,'innelid I 601 
Olignehetc worm 4 3H4 
Oliguchioiiiemta 3 141-1 H 
Oligitclase 4 1. .5 213; 9 315* 
OhgiMViheiiiu 3 141-144 
Oltf’iuythrrrn fullorma 10 429 
OligiHlendrogli j 9 .52 
Olrgunicra 9 315. 10 478 
Brachiopoda 2314 315 
ilranclrif^reniata 9 315 
('haetogiiaiha 3 1-2 
I cnuciildla 13 491 
Vermes 9 315 
Oligotirtrltc Lake 5 523 
I Oligopygidae 6 463 
Oligosaccharide 2 4.51, 458; 

9 315-316*; 10 379; 13 236 
comixMition 9 315 
maltose 8 HI 
imnienclalure 9 316 
propc*rtics 9 316 
raffinosc II 326 
OUgoiiuhida9 3I7*; 1153; 

13 5 

(>ligotiophir lake 5 529 
Oliguria .3 192 202 
Olmdiai 14 10 
Olive 5 423: 9 317* 

Olive oil 5 189. 190 
Olive thii|is 13 628 
Olivet, 1.. 6 484 
01ividac9 34: 11 19 
Olivine 2 10.5; 4 383; 9 317 
dunite 4 293-294 
magnesium occurrence 
819 

in meteorites 8 312 
oceanite 2 105 
Olivine basalt 10 66 

petrographic province 
1050 


Olivine dlabaie 10 86 
Olivine gabbro 10 12 
Olivine leucitlce 7 480 
Olivine nodules 4 384 
Ollier’s disease 4 314 
OUulanus IS 193 
Oipidiopsis 10 200 
Oipidium 10 199, 200 
Olympic Mounuins 8 617 ; 
9162 

Olynthus 2 395; 9 562 
Omasum 4 1.58 
Omega 9 15, 20,318* 
Ommastrephes gigas 2 645 
Ommrtitrrphft iogittus 
13 30 

Ommatidium 7 125 

photoreoeptton 10 18t) 
Omophronidae 3 276 
Omphacitc 1 667; 4 383 
Oinpliralidac 4 212 
Onchoerrea cervicalu .5 20U 
Onihocerca gilnoni 5 260 
Onchoccica gutterosa 5 260 
Onchocerca volvulus 4 218, 

5 257. 259. 260 
Onchoceiciasis 4 2lK, 14 i)28 
Filanuidea 5 25H 2(i0 
On< holaitnidac 4 61ii 
Om homclanui 12 
Onr/iotf/ion btevuaudalux 
10 197 

Onruola tamt I 19 
Onculogy 9 318-326*. 10 KHi 
adcn<KaTcinotna 9 321 
basal cell car<iiiotii.i 
9 321 

biochciiiisti V ol caidno 
genesis 9 324-326 
cadiexia 2 385 
cliaracterrslHs 9 318 320 
cUssification 9 .320 
diagnosis 9 323-324 
etiology 9 321 
extrinsic factors in rarciiw^ 
gciH-^is 9 322-323 
factors in rarcriiogeiu*''' 

9 321.323 

I investigations 9 .325 

I lymphoma-leukemia iiiin*'’’ 

! 9 321 

neoplasia 9 37-38 
paeudutumor 9 320 
research techniques 9 523 
stomach disorders 13 I50 
thyroid gland disorders 
IS 627 

treatment 9 323 524 
tumor 9 318-321; « 135 
136 

see also Cancer (bidogv) 
Onropef (tur 6 409 
Oncopellus fasetaius 6 403 
Oncorh)inc/iui p>Tbuscha 1* 
OnrorhynchuJ beta 18 14 



OtMMik hrfM 


tn 


Q^ih-^nrhusnerkanXA 

12 H 

Ono«phcre2 659;lS595 
Ondatra ziftrthica 8 668 

Ondontalfria 18676 
Onf gciir-onc enzyme hypothe- 
cs? 

Oner <hot cok»r camera 2 430 
One 'pot sunlt bug 6 405 
0W|!i-l*»W of 5 115 
OwpRi. laVc8ll6 
(rtMN[iM tl»awan Stage 4 87 
OM \ Old process 5 555 
I 516 

()„i.m 6 3*». 9 328-327* 

rhiiHiu>somc number S 107 
liiscaH’s 9 327 
i.j> vesting 9 326-327 
smut 9 327 
\jiictic>9 326 
Oirmi nil 5 71 
On'on iliiips 13 628 
Onntoidca 9 327 328 
mniphology 9 327-328 
phvlogriiv 9 32H 

'n.iMji\7 2rt3 

i>ut\/n\ ii^rtlus 12 532 
ti:iiH-' K 13 296 
<< Him a 2 .U'l 

i>;i< iiutophoie M 172 
OiisiCt i 1 4 112. 486, 9 333, 
n '.7'i, ^»rt3 

reciprotal lelalions 

n r*7i> 

Oibign iliroiv f»f ]M)lai mole- 
(iiles4 112 
Ori'ipiiuiric 10 461 
"'iMWei/es IS 386 
'8is<honi\4«>sis 6 274 

<'ii\chi3iMlpida 9 328-329 
Oiivih(.plioia 9 329-330 
'HisKsnateacS 123 

2 397. 9 330*; 12 322 
xcm 6 99 

On^im.irble IS 152 
t'^fiirdium 3 401 

I i!J5; s 7Cfl 
''"'ltd! borgfi S 766 
Oimip' <n,|.rnesi9 9 3.10 
iry 9 453 
'''VHOr/t«6 581 
Oojpriirsi^ 7 225; 9 3SO-S81*; 
11171 

Konadutrophic hormonei 
9 331 

'neiosii 8 209 
periodicity of oogenesis 
9 331 

productive system II 474 
'uhmerged meiosis 9 530 
**r>Rniiiuiii 9 276: 14 180 
t hlorophyu 8 83 
*89ie!Ms»«S30 
ftT>roduetion. plant 11 454 


Oolite 12 184 

Oolite and pisolite 9 SS1‘S32 
limestone 7 515-516 
Oolitic limestone 8 395: 9 S 3 i 
Oolong teas IS 405 
Oofwipalus 9 329 
Oophiiia 8 76a 
Oophoritis 11 480 
Oort, J. 8 506, 515; 6 12: IS 303 
Oort’s constant 6 12 
0<»/mra ritri aurantii 10 306 
Oospora lactis b 188; 14 604 
(iMtrichum candidum 
8 568 

Oospore 8 82: 9 276: 10 199 
Oocheca. Isoptcra 7 284-288 
Orthoptera9 416 
Opacificr 8 285 
Opacity 9 332 
Opah 7 389 
Opal 9 332 

in ehei t 8 56 
gem 6 99 
Opal glass 9 353 
Opalina ranorum 8 121 
Opaliiiid 3 120-122 
Opaque medium 9 332 
0|)arin, A 1 7 497 
0|)rgiap]ia<.cae 6 600 
0[H;n (disson 2 389 
0|u'ii chaniirl sre (Uiannel, 

OJK’II 

Often circuit 9 332 
l<ic.iiion 8 136 

0|H*ri rut milling 8 472-475 
Ofien-hearth process 13 95 fKl 
<){)en-hnk fuse 5 57K 
Opcn-hxip loiitrol sv'ioiii 3 429, 
9 335*; II 446 

alarm svsieins 1 222 
rhemical proofs control 
3 31 

cla^siricalion 9 335 
dork control systems 
8 205-206 

disadvantages 9 336 
nqicater. synchio 11 447- 
448 

simplicity 9 336 
stability 9 336 
Iransfei characteristic 

8 430 

with fiowei amplification 

9 335 

without pnwrt ainplifira- 
tUm 9 335 

Open-path moU^iitar still 4 252 
Open steel IS 97-99 
Oi)en slopes (mining) 8 480» 
481 

Open systems. thcim«d\nami<s 
of (biology) 9 SS2'S35 
application 9 334 
biological systems 9 332 
theory 9 333 


Open-wire transmission lines 
1448 

Opening machine: cottem 
IS 55^ 

Opera glasses 9 336 
Ofierational ulculus 9 340 
Operations research 9 336-888 
assumptions 9 336 
classification of situations 
9 336 

critical factors 9 336 
dynamic lange 9 336 
inierrelaiiuiis 9 336 
linear progiamtning 7 5^- 
j 523 

I metliodulogv 9 337 
iiatiMc of results 9 337 
objectives 9 556 
results 9 336 
saipe 9 337-338 
sub|cci8 9 337 
u*#* alio Game theory 
Opeiatoi. quantum -mcdiani ^ 
(al: quantum tltemv. non- 
n'laiivistic II Itil 166 
Operator theory 9 338-341 
axiom 9 339 
finite dimensional ease 
9 339-340 

infinite dimensional case 
9 340 341 
iiolalioii 8 174 
quantum tlieoty, noniela 
tivisiK II 161-166 
0|M‘rator ttaiiiiiig 9 34 1 
OfM'iriila 5 162 171 
(tprunluna 11 54 
OfU'iculaie aiiiplut>ian 12 03 
O/mti }4h»a 5 431 
0|icuiilnm 1 398. 3<ma; 4 1080, 
320: 5 *t6a. 8 615. 12 64: 

13 530 

' '>|)lichular 10 462 
nphrodryy aeitivali^ 6 2W 
Ophrodrw I'l 6 268 
Ophiarantha 9 3 13 
Ophiacodoiita 9 616 
Ophiactidae 9 344 
OpUUrmi rommuhr zone 14 82 
Ophderpt .'.w I ?2I 
ci.tOidia 7 474 

$rt aUo Serpentes 
Ophtoholm gramims 14 483 
Ophiocanopidae 9 314 
OphiiM anop% 9 276; 10 197 
OphiocisiKitdea 4 160. 367, 372. 

377: 9 312 
Ophiontium I 255 
Ophioglossalei 9 342*: 18 346 
Ophioglossum 9 342 
Ophiomyxidae 10 197 
OphumysiW nafricit 8 2.53 
Ophiophagus hannah 18 25 
Ophiophagw (Saja) hannah 
3 248 

Ophiostomataceae 5 124 
Ophiothrix fragihi 2 841 


OphiUc texture: basalt 2 105 
diabase 4 93 
igneous rocks 7 12 
Ophtuchus 8 412-418 
Ophiura 9 348 
Ophiiirida 4 360; 9 342* 
Dphiurotdea I 598; 4 359. 360. 

365, 567, 371; 9 542-344*; 

IS 53 

alimentary system 9 844 
brittle star 2 340-341 
ecology 9 343 

inttsculai system 9 349-944 
nervous system 9 944 
Oegi>*)hlurida 4 360: 

9 276*, 343 

Ophiiirida 4 360; 9 342* 

Phi ynophiurida 10 197 
reUtion to man 9 343 
lepiodiiction 9 344 
skeletim 9 343 
Slennrida 4 360; 9 343; 
18125* 

water-vascular svstem 
9 344 

OphtyofVitii mrsnifi 12 65 
OphryoMolex 5 5 
Ophryolroi'ha 10 464 
Ophthalmia 2 3.52 
Ophthalmia iieuiiatonim 6 235 
Ophthalmic plaaidc 9 47 
Ophthalmoplegia 8 6.59 
Opiates 1 366; 9 344-345* 
c>pik,F.inst 18 303 
Opilioacaddae 9 328 
Opiliuiies ser Phalangida 
Opisih.'iplor 4 H8; 14 77 
Opisiholirarchia 8 559: 9 345* 
Nudihrancliia 9 219 
'reclibraticliia IS 406 
Opisth(MmU9.345*, 12 8 
Opisthococlous vertcbia 12 354 
Opisihocouiidae 6 18 
OpisihoglyplKNlont fang 18 27 
Opjsthomi 8 168; 9 442 
Opisrhonephrus 7 342; 14 222, 
226-227 

iirmaiy system 14 ?22 
OptilhapiUUi 9 329 
Opiitlhirt his felinem 10414 
Opi%thon'his siriinsii 8 207 
Opisthosoma 1 557; 1279 
Optstholruthit IS 532 
Opium 8 598; 0 3; 10 93 
opiates 9 345 
Papaverales9 539 
poppy 10 498 
Opiuv 6580 
Opotiiymlac4 212 
Otmssiiin 12 362; 9 345; 14 307 
gestation period 6 182 
Op<Msum shrimp 8 563; 10 1 
Opficiiheiiner, J. R. 9 201 
Opficnheim’s disease 8 659 ’ 
Opsin 10 181; » 566; M 841 
Opsonic Index 9 346 



an Opranin 


OpKmln 8 201; 9 845-846*; 
1991 

Optic apraxia 1 494 
Optic atrophy 5 171 
0^ axil: cryital 8 588592 
Optic capiulc 12 358 
Optic chiaima 0 44, 47, 58; 

14 9S5 

Optic nerve 9 537; 14 335 
etnbryotogy 9 47 
neuritis 5 171 
Optic tecfum 9 58 
Optic tlialamiix 14 335 
Optical abenatioii iee Abena- 
tion, optical 

Optiral absorption tre Aiisotp- 
lion (electromagnetic ladia- 
tion) 

Optical activity 9 346448 
asymmetric synthesis 
1 620-621 
crystals 9 546-S47 
diaslercoisomer 4 1 02 
enantiomorpli 4 587 
organic cnm|M>iinds 9 347- 
348 

polariiuetrir analysis 
10 446 

racemi/ation 11 1!^ 
rotatory dis|)CTKion II 632 
633 

str also Stci(*ochcini5iiv 
Optical aniennas ser AiUenna 
(aerial) 

Optical binaries wr Vinnn 
stars 

Optical bleaclies 13 539 
Optical branclicH 7 415 
Optical compaiaioia 8 329-330 
Opti^i density 4 107 
color miters 8 295 
Optical direction cosine see Hi* 
rectfon cosine 
Optical fibers 9 348-349 
Optical filter see Kilter, opiic.il 
Optical Hat 9 349 

comparison ot lineal ineas 
urcmciu 9 349 
determination of sin face 
contour 9 349 

Optical glass 6 20K; 9 350 353* 
Optical homing system: guided 
missile 6 291 

Optical image see Image, opti- 
cal 

Optical indicacrix 3 587-591 
Optical instruments: abena 
lions I 3-7 

astronomical in^trumellfs 
I 608-613 
binonilars 2 192 
diffraction grating 4 139- 
141 

eyepiece 5 173 
ghost images 6 183-184 
gun sights 6 298-299 


Optical instramenti— ctmf. 
Interferometer 4 186; 

7 190-194 

rangefinder 11 338-340 
resolving power 11 ^^-500 
Schmidt camera 12 68 
S()ectroscope 12 589-590 
spheric's! and aspheric sur- 
faces 12 608-609 
telescope 13 448-452 
tracking imtrumciits 9 358- 
362 

tee also Astronomical in- 
struments 

Optical inlcrleromelei 
7 1% 

Optical isomerism 9 346-348 
complex compounds 
3 335 

Optical lantern 7 399 
Optical lens see l^ens, optical 
Optical maser 8 158 
Optical materials 9 350-353 
diiomatic abcnaiicin 3 89- 
01 

crystalline matetials 9 353 
dis|K'rsu>n 9 550 352 
glass and glass products 
6 209 

optical fibcMs9 34R 349 
optical glass 9 350, 352 353 
reHection 11 391-395 
refiattivc index 9 351-352 
Optical mcthiMfs ot tluMiiical 
analysis 9 353 

coloritncirtc analysis 3 301 
fluoriinctiic analysis 5 350- 
351 

ticpltelometiic analysis 

9 39 1(1 

polarimetiic analysis 

10 447 

refractometric analysis 

11 408-409 

s|>rctiopliotomeiric analy- 
sis 12 586 

Optical miaoMopo see Micro 
sco|)c. optical 
Optical parameter II 127 
Optical pi ism see Prism, opti- 
cal 

Optical prolc-ction II 1-S 
Optical pyrometer II 126 127 
range II 127 

Icmpcratuie measurement 
13 489 

Optical rangefinder see Range- 
finder, opticil 
Optical icroiding 9 353 358 
ciiicmatC 4 ;taphy 8 124*129 
distortion and noise in re- 
production 9 357 
film developing and print- 
ing 9 356 

film-transport mechanism 
9 355-357 


Optical recording-conf. 
modulator 9 354-855 
monophonic system 9 353- 

357 

sound track 9 353-358 
stereophonic system 9 357- 

358 

Optical rotatory dispersion 
10 447 

Optical sensitising of photo- 
graphic film 10 157 
Optical sound head: motion- 
picture projectors S 124 
Optical spectroscopy 9 193 
Optical spectrum 9 362 
Optical surface 12 609 

aspheric I 591; 12 608-6U9* 
spherical 12608-609 
testing of, by interfcience 
7 187 

Optical systems: chromatic 
alK'i ration 3 89 91 
geometrical optics 9 363- 
3b!) 

images 7 29-30 
Optical tracking instillments 

9 358-362 

asttononiical phoiogiaphy 
1 615 

ballistic caincias 9 360 362 
cinethcodulilcs 9 358-362 
spatial [iosilinn delei mi- 
nation 9 359-360 
Hacking (elfscoiics 9 3G0- 
362 

Optical vies/ finder 2 431 
Optics 9 362-363*: IS 547-548 
crystal 3 587 592 
rtc*ciion 4 514 
elcciriKiplics 4 525 
geometrical 9 363-369 
light 7 499-507 
microwave 8 416-418 
minor 8 507 
neutnm 9 91 
physical 9 369 
refraction JI 405-408 
sn))er|M>situm, piinciplc of 
IS 304 

Optics, geometrical 9 363-369 
aberration I 5-7 
aforal systems 9 365 
ehaiacteristic function 

9 363-364 

conjugate points 9 365 
diffraction 9 369 
foral length 5 366 
Gaussian optics 9 364-366 
image crior theory 9 366- 
358 

interptdation throry 9 368- 
369 

mirror ofMics 8 506-510 
off-axis points 9 366 
optica) imagM 7 29-30 
optical lenses 7 451-454 


Optld, geometrlcal-ft,,, 
optical projKiioi, 

II I-S 

point louice 1 569 
reflection and refraction 
law, 9 985 

«phericalanda,phrtic,„, 

facia H 608-60!) 
telescope IS 448-452 
types of optical sysieiBs 
9 365-366 

Optics, physical 9 369 

Raman effect 11 332-33* 
Opiimisaiimi, dyiiatnir 9 3 | 
Optimisation, statu 3 
Optimum track ship loutmg 
12 284 

Optype 3 348 

Opuntia 3 190: 4 292b, 2^^^ 

10 372; 13124 
Opuntia ramanrhutt II 621 
Opuntia cylindrtra 8 210 
Opuntia serpentina 4 2**1 
Opuntialcs 4 1085, 9 3(9*, 

10 346 
cactus 2 380 

OR cirniit: cryotron 3 577 
digital computet 4 t7K-l8l 
OR function 13 358 
OR gate* switching cnciiit 
13 345 

Oiacli 4 2!)2b 
Oiaefajokull 1 523 
Oral gland 9 369-370 
development 9 370 
oial glands in in.imiiuli 

9 369-370 
striclions9 570 

Oral papiHumatosis 14 136 
Oral {lathohigy 465 
Oral polio vaccine 10 457 
Oral surgery 4 64 
Oiaiigr9 370 371 
Orange IV 7 GO 
Orange oil 5 71 
Oiaingi' peel giah bmk«l 
6 243 

Oiange pigments 10 224 
Oiangc River I 108 
Oiange siiccuomeici 2 1^^ 

183 

Orange tip 7 464 
Orangutan 9 371 
Orb-weaving spider 1 559 
Orbiiiiidac 10 461 
Orbit, ailificial satelUie- 
circular 12 546a 
elliptical 12 546a 
Orbit, celestial: cclcsiial nw 
chanics 2 580-583 

of comets 3 Si 1-315 
perturbation (asironomy) 

10 37 

Orbital (wave function) 4 M5 
Orbital angular rnomen*”*" ® 
electron 4 516*518 



Ongonk qaonHtaMv* anolyilt 


,„nimn ‘'“"n'' 
n 175 

„utnthin(l9650 

ajihrlM'fl 1 
4n«Kl<^ ^ 

h,„aiv stars 2 186-19* 
trltfstiJl mechanics 2 580 
'>K“. 

cosmoK'tny * ^>68 

MlMih-l 336-557 

orbits ® 371-372 
li\pi'itjohi, orbus 9 372 
,„lnulsrlf»city9 372 
thbiMl quaiuinn number 
J1 U*2 

i,!biulvcl.idl>9 372 

i»cM{ni}« 12 36-3*)fl 

(Kl'iimu j)lat(otiHS 12 35 30 
,) i(.tt(/«0ir 5 135 

.ljltiifiit»Kb«‘5 43l 

i)!(0» H W> 

()Mb.iul‘»i»oU‘9‘t07 

6 201 

JO*.. 9 372 371, 'lim, 

}rs.i 

9 372. 371; 10 545 
«hin.«\ pl.inl ioimations 
\ \% i92 

0- (-.hI.iI«'s'»373*, 10 310 
Mki lll^Hli32; II 481 

O' iiih%8 13 

0". xi'rs 4 30 

ttuUI I- ) 7 17.5 
MhIu uivsuls) I 201 2f>5 

01- lii ’usonoiiis) 13 104 

• >, u. tiiMiiiln ijlhns) 1 201 
‘iti. 

I’tuiidcr in crystals 
12 1:; 


tbilci ol icdciion (rhemical) 

' 1". 110 

Ookitd stall' crystal defects 
5>l 

Oiiinini' set theory 12 205 
‘•"Ifi-ijg. magnetic 1 469-470 
Ordinary dirfcirniial equations 
412U 

Ordiii.irv index: crystal optict 
5VH) 

Oi.tiiidiv tiiu'ai scttiiMl-oider 
n|ji.'Ur,in4 127 
Ninatv lay: crystal optics 

55Hfi 

"> l‘>>ui.m3 645; 6 136. M2; 

» 371 .176*: W 169 
animal hie 9 521 
'IvOirmalion in Noith 
^nufrira9 375 
hie 9 574-375 
|>UiiiU(e9 504 
nKks9S73-S74 
tectonic prwinces 9 875 


Ordw»r.F.J.5580 
Ore 8441 

assaying 1 595 
oitimation 8 498 
processing 8 276-278 
sampling 8 497-498 
storage at mines 8 495-496 
Ore and mineral deposits 9 576 
583 

chemical eva{N)rites 9 380 
chimneys 9 577 
dassification ol deposits 
9 377-381 

clay deposits, origin 5 157 
concentration 9 376 
contact mctasoiuaiic de- 
posits 9 378 
diamiiitd 4 98-99 
epigenetic deposits 9 376 
forms of minriiil deposits 
9 576 377 

gangue minctnls 9 376 
gem stones 6 96-97 
gossans 9 581 
hematite 6 395 
hydrothcimal de|)osits 
9 578 379 

hy|>«g*-nt- dejKvsits 9 576 
hmomtc7 5l9 
lucaii/dtioii of deposits 
9 382 

IikIoi 9 376 377 
magmatic de|Kwt’ 9 377 
iiictaitomatism 9 577 
inincialogenctic provinces 
mid e|K)chs 9 381 382 
native element* 9 4 
ore kImkMsS 377 
organic dr|)OMts 9 380 
oxidation and *' 'dTge'K 
enrichment 9 381 
jjayorc9377 

pegnwiite de|M«i!s 9 378, 
611-612* 

phicei dejKwits 9 380 

pneumatolylic me 10 425 

pi linary deposits 9 376 
piospccttug methods II 19 

24 

regional mct-iraorphism 
dc|K>stts 9 380-381 
icplaccn>cnt9577 
residual depwits 9 380 
sconidary deposits 9 376 
sedimentarv deposits 
9 379-380 

sequence ol dci^ttitlon 
9381 

source and transport of 
01 es 9 382 

sulfide phase equilibria 
19 246 

siipergcne deposit* 9 576 
syngcnelic deprwita 9 576 
taoMiiie 19 386 
temperatures ol formation 
6128 


Ore and mineral depotits~c<m(. 
thorium reserves 9 186-187 
uranium reserves 9 186- 
187 

vein* 9 376-377 
wail rm:l( alteration 9 379 
aontng of mtneraliraiion 
9 379 

see also Mineral; One de- 
posits. geochemistry of. 
ami entries under spe- 
cific urn and minrrab 
Oie assay value S 497-498 
Orccatiicr 12255 
I launching (iltiistraiioit) 

12 29t) 

Oir deposits, gixirtinnhtry o( 

9 .183-388 

coin|N»itinn of fluid 9 SHG 
cunciil trends in investiga- 
tion 9 3H8 

etivinninient of ore dejjosi- 
tion 9 386 387 
mechanisms of oic Hans- 
jMirl and deposition 
9 387-388 

minei aland chemical 
loiiqiosit'on 9 383 
OIC forming fluids 9 383 
381 

(jvid.ition and MHomlary 
euiU'Innenf 9 588 
picssuie of the fluids 9 386 
ifouice ot ineials 9 583 585 
teiii)M uttirrs of dc|>osiiion 
9 386 

/oning and paragenesis 
9 181 .1K(i 

sfr aho Oic and mineral 
di'))Osns; Silicate phase 
i*quilihria; Sulfide phase 
eqiidiliiia 

Oie diessing 9 .188-391 
bfnefHi.iiion 9 589-391 
(lushing and pulveiwing 
3 ;t17 

f|(il.iiion 5 312 311 
U-ad -iiCMllingy 7 431-452 
iiiagwiic sepiathm 
iiiethiHls 8 47 
severance 9 388-3H9 
Oreiimnoi /imeiitanut 6 227 
OrectolohiiUc 12 117 
isicdirtil 1 168 

Oiegaiio 12 613 
Oregon Coast Range 9 162 
s/»ringei 

4 198 

OrrophnMtto t/ufWm 10 6.1B 

Oteolfilhrtus 19 590 
Organ, electronic 8 667 
Organ. Hammond 8 667 
Organ, pipe 8 667 
Orga” * 400-410 


Organ of Cotfi 4 S22; • 553* 

S54c. 356 

Organ of Leydig 7 630 
Organ of Ribaga 6 400-410 
Organ pipe coral 15 581 
Organelles 2 587 
Organic acids ({danU) 10 558- 
31.1 

acid metabolism of the 
succulents 10 354-555 
functions 10 355-554 
Organic chemical synthesis 
9 3SI-592 

addition reactioiii 0 591* 

392 

biodiemisiry' 2 199 

cundensatitm reactions 

9 392 

displacement reactions 
9 391 

chmtnaiiun reactions 
9 392 

ethyl a«*toarctalc 5 87-89 
ethyl inalonatc .1 91-95 
Crigward reaction 6 269- 
271 

pedymeriration rcactlow 
9592 

leairangement reactions 

9 392 

sources 10 45 

subsliinlion reaction 9 501 
Organic chemistry 9 392-598 
fheiniul symlmls and 
frirmulas 5 44 
lesonamr (motecular 
stnictiirc) ;i 502-504 
sre aim f^ibuD 
Oiganic cuating’ pndwilve 
15 511-312 

Oiganii c*«:nrymc 4 206 
Organic fompouuds: heiero- 
cytik compounds 6 427-429 
ririgin of 7 497 
origin i>f life 7 497 

OrKaiMcaystal3 26 

Organic evolution 5 ISO-151 
Oigank inliiWtor 7112 
Oiganic liquids 1 1 225 
Organii matter, prtroletim 

10 56 

j Organic pemaidcs JO 29 
larbanion 2 449 
carbonitim ion 2 472 
condensation naction 
3 .173-577 

clcct«q>hiUc and nucleo- 
philic reagent 4 526 
heterolytic ructions 9 400 
homolytic reactions 9 599- 
400 

substitution reaction 
IS 229-230 

Organic pliosphorus chemlealt 
7 141 

Organic quanttuflve analyaU 
9 398-399 
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Organic reaction tnedianlsm 
9 999-400 

Oqpinlcreef9 401*; 11 389 
barrier rret 2109 
bioherm 2 207 

Oinanic Kintillator see Scintil- 
lation counter 
Organic wlection 8 1 3 
Or^nism. living* fiivt type of 
7 490-499 

free eneigy aource 7 49H 
origin of 7 496-499 
Organism, sound scattering 
12 me 

Organization, cell see Oil or- 
ganiration 

Organi/rr, cmbiyoiiic 4 '>80 9KI 
Organnall^li compounds 9 402 
Organoarsenic com|K>imd 9 401 
chemical warfare 9 46 
Organoboron cum|x>uiids 9 403 
Orgaiiocadmium compound 
6 271; 9 409 

Organoradmium reagimls 7 939 
OrgantKhlorine t<im|M>niids 
9 79-76 

OrganiKhlormilanc 12 323 324 
Organnftiioiino toinjiouiid 

5 953 

Oiganngold conip^ninds 6 231 
Organoindinm comimiiiid 
9 403 

Oiganoleptic analysis 5 71 
Orgatmllthium (oni|>oiinds 
9 976; 7 ,545 

Organoinagiiesium halide 

6 269; 9 40,3 

Organomercui y ioin|)oun(H 
9409 

Organoineialiir ctiiii|Nniiid 

7 119: 9 401-404* 
coiidcn^tion reaction 

9 373-977 

Grigiiaril leaclion 6 269 
271 

indium 7 62 
Ketmmaisky re.i(tioii 
II 403 

tciraethyllffid IS 529 
thallium IS 544 
tin IS 649 

OrganaphosplKirus compound 
9 404-405 

chemical waifaic 9 46 
insecticide 7 141-142 
Organopfdysiloxane see Silitone 
resins 

O^anorubidium com[K>iinds 

11 648 

Organoselrniiim compounds 

12 165 

Organosilicon unn]xninds: sili- 
con 12 322-924 
silicone resins 12 324 
Organmiluxanc 12 924-325 
Orfpimwulfur .^impound 9 405- 
406: IS 254 


Organosulfur GQmpound>-cont. 
chemical warfare S 46 
chloramine-T 9 66 
disulfide 4 259 
mercaptan 8 228 
olefin suinde 9 912 
polysulflde resins 10 492 
saccharin 12 1 
sulfamic acids IS 245 
sulfanilic acid IS 245 
sulfenyl chlorides IS 245 
sulfinic acid 19 251 
sulfonamide 19 251 
sulfonatloii 13 252 
siitfone (chemical) IS 253 
sulfonic acid IS 259-254 
sulfunyl chloride IS 254 
I sulfoxide 13 254 

j tliia/ole IS 599 601 

I ihio compounds 13 603 

I thioaldchvde and thioke 

tone 1.1 1>03 60-1 
thioethcr 19 605 
thiophene IS 606 
see also Sulfur 

Orgaimtin compounds 19 649 
(>igaiio/ln< compounds 9 .376: 

6271; 9403 

Reformatsky reaction 
11 403 

Organo/inr leageni 7 339 
Oigam of /iiikerkandl I 487. 

488 

Oribalci 12 29 
Oiib.iMilid.'ic* 12 30 
Oiiental ail)oi\itae 1 500 
Oiicnldl ciKkioacI) 9 410 
Oiicnt.ll larqtin 7 376 
Oiietual peaili moth 7 472 
Oriental 9 WKi 
Oiiciilal |X)pps seed 9 344 
Oriental lal flcii 12 314 
Onciital ic'gion 14 622 
faun.t 14 622 
Oi iental i ice tnuer 7 472 
Oiiental roach 9 251 
Oriental sore 4 218 
Oriental tofiar IS 676 
Oiienule, Mate 8 592 
Oiiontalion |M>iari/atton 

10 447 

Oiificc9 40fi 

flow meaNUicment 5 315- 
317 

jet fl<»w 7 305 

Oiigirt of Species (Darwin) 

10 378 

Orinoco crocodile S 552 
Orinoco River 8 134; 12 529 
Oriole 9 407 

Orion 9 412-413; 9 29. 407*: 

11 246; 19 303 

Orion Nebula 9 24-27, 407*; 

II 259 

Orion variable stars 14 279 
Orionids 6 322: 8 907 


alpha-Orionli IS 902 
beta-Orionis 19 902 
Oriskany sand 9 290 
Oritu $ 408 

Orleans vinegar process 14 925 
Orion 5 244 

dyeing 4 3106 
Ormcr 1 2 
Ormyridae 6 574 
Ornamental plants 9 407-4(^ 
breeding 9 408 
a>mmercial aspects 9 408 
diseases of ornamental 
Iwrtn 9 4086 
diseases of ornamental 
shrubs 9 4086 
tvpes 9 408 

Oinamcntal stone 1.H 151-152 
Oineodidae 7 4ti4 
I Oruighodorox 1 1 426 
Ornithine I 916. 529; 2 46; 

H 215 

I excretion 5 197-149 

I nitrogen excretion 9 US 

! tranicarbamylase 9112 

I tyrothricin 14 177 

j Ornithiscliia 4 200-201*. 

9 4086; II 484 

4nkylos.iini.i II 484 
Archusiiuru 1 521 
(artalopsia 1 1 48t 
)iiiassic7 127 
Omilhopoda II 484 
Stegosauria 1 1 484 
Orniihororis 6 408 
Onnthodort^ contu ru\ 7 2^18 
Otnilhodoros hernixi 7 2*)8 
()tntlfnnUnos mouhatit 7 298 
(hnilbodnrnK >Ndi> 7 2W 
(hnitliodoroy (alufr 7 2*W 
Otuithodoiox tholozani 7 298 
Osnithodoios tuntala 7 298 
lempskyanum 

12 228 

Ornithonvtiuf bmoti 9 259 
Ornithopoda 11 464 
Ornithoplrr 9 4086-409 

aerodynamic speed limit 
9 409 

designs 9 409 
flight tests 9 409 
leea/fo Ah craft 

(hmihorhynthtts 8 584; IS 590, 
673 

Otnithorhynshux amtinus 
1151 

OrnitIUMis 7 636; II 70 
Ornithosis psitiacosis 14 628 
Orm't/iojUf / mi5 11 484, 19 544 
Orobttttche 19 664 
Oiobranchaceae 14 192 
Orogenv 9 409-413 
continental drift 
hypothesis 9 412 
contracting earth 
hv{iotheBes 9 411-412 


Orogcay^-cont, 

convection currents 
hypothesis 9 412-413 
crumpling of surface rod* 
9 410 

diasiTOph{sm4 109 
distribution of mounuim 
9 410 

gcosynclines 9 410 
gravitational sliding 9 4)) 
island arcs 9 411 
Permian 10 27 
regional compression 9 412 
rock mctamorphiMn and 
igneous intrushiii 9 411 
sedimentation (geulugv; 

12 142 

see also Tectonic )Miii.in>. 
Tectonophysics 

; Orographic preeipitation ft yAi 
Orographical snow line 12 392 
; Orophatynx 8 619 
Oioliditic 5' pliiKiphale 2 M 
Oioyab-viT 2 532. 4 218. 11 56; 
Ounettkles 5 2^11 
Oi pliington 3 58 
Oipiiiietii 1 550; 9 411* 

Oisil ap{>ar.iliis64G 
Oithacoiisiir lecoidiug charac 
teriMic 4 238 
Otihaspidolhetintn 9 391 
Otlhcztii fiH75 

Oilhitel255 
()ithoaielule9 4H 
Orthoacetic and 1 10 
Orthoarsetiic and 1 550 
Orlhoarsenitc 1 551 
Orthobone aciil 2 292 
Orthocarbonale 9 413 
Oiftioccnler 9 130 
Oilhochromutu tihii 10 r>7 
Oilhiiclasc 2 105; 5 210 211 , 

9 413*. 12 477 
fcULspar species 5 207 
OilhoncMilphthalein 7 60 
Orthixlmilia 4 64 
Otiliodiunics6 267 
Orthocsier i 419-414 
Orthofcrrite 9 219 
OtUiofcrrusilite 11 129 
Orthoformatc 9 414 
Oi thogneiss 6 226 
Orthogonal coorfinate u*"* 
formations 12 557 
Ortho|p)nal |»lynomiaU 9 4^ 
415 

Orthogonality 11 166 

Oithogonali/ed-plane wa'C 

meth<xl2 9S 

Orthographic repTCscntattu" 

4 609 

Orthographic view 4 69-7W 
OrthograptHs 6 259 
Orthohydrogen 6 544-545 

OrthohydroxyphwylmfKWtK 

chloride 1 489 ^ 

Orthonectida 8 5®S; 9 415 



OrthoperiJacS278 
Orthophosphate 10 ISl 

0iUwph«*P>'3*® esters 10 136 
()fihophosp*»w ion 10 154 
i)rihops»<*» 4 872tf 
Oilliop'**!'*® 6 599 

i\»*. 12 229 
f(M:k roach 9 251-252 
aiikPt S 547 
(jniilies 9 416-418 

jjravjlioppcr 6 261 

Katylid 7 333 
tnantiH 8 93-94 
0iihuj«joxenr9 4)9 
(tn)uiqu.iit«ic 9 418*; 12 241 
niiiinal irnu‘ms9 41B 
niincul comfXMition 9 418 
OiiiuTlioutbic crystal system 
1 MM BU'i 

OrilHohombtc lattxc S 594- 

’T. 

Dnlioilioinhic pyroxene 9 419 
4 212 

OrtlioM Schist 

(JjrlimoijHc e>cplc<e tee Eye- 

I irtO 

■ 11 P52 

m.iieiiais 4 422 
(iMlrr uioiip 5 117 
-r Hii I . M 127 
Omj.miI.i'' 6 »7 1 
• 6 'Tl» 

MiiHluie? 14 15 
f" 14 133 

II >.iernfm\ t>amlnf 14 133 
tcifMfl II r>025-5<»6 
1 1 345 

|nt.i]»<)ri 2 l 

<oprjl.iroi\ 3 473 
nr.mjfc 9 419 
\U\^' 2 171 
Wwiuc. 1.1417 
‘hboriiitr K 112 

4 -.rLSO, S 47fi, 

10 -.11. 

•*'<01^110119 419 

initial riioiiic osrilUuir 
I 1117 

ainiim 1 17.407 
innln of 9 617 
“•tiliol fvsteins .1 435 
'laiiipciH IMS!: 9 419 

■IJiii|.iii|{4IM5 

‘•“f 10 instiibiliiy 7 145146 
•o'cnl w Forced 
oscillation 
(icp 5«7:9 419 
h-imunlc motion 0 341-343 
•notorboaling 8 616 
Hr-iMtic 9 554 
'Jniiim-tiiljc amplifier 
1347 

'‘hraUon 14 SM 


Oscillator, electrical 0 419-425 
basic principles 9 419 
blocking see Blocking 
oscillator 
feedback 5 200 
harmonic 9 419-425 
Heruian 4 495 
microwave Me Microwave 
tube 

relaxaiioti see Relaxation 
oscillator 

Oscillator, mechanical: anhar- 
monic 1 407 
atomic 1 17 
energy of 14 312 
forced oscillation 5 |.17- 
43B 

harmonic see Harmonic 
oscillator, mechanical 
signal griieialor 12309 
vibration 14 311 
Otitllaioria 1 408: 2 131: 3 637. 
12 67 

(hrtUatoria erythraea 8 129 
Oscillatory waves (liquids) 

14 452-433 
Oscillistor 9 125 
Oscillugiaph 9 426 

aiiiralt testing 1 194 
<allKMle-ia> 9 426 432 
dire(t-Himng9 426 
elecluKardiogiapli 9 426 
elrdioiiiagiietic < 'illo- 
giaph 9 126 
light t>c.im 9 42ti 
optical svstem 9 126 
.vre also OM.iilo>copc, cath 
ode-ray. Kecording in- 
stuiinenis, graphic 
Oscillogiaphic |)ola -papl'y 
10 455 

Oscillosaqie. cathodc-ia) 5 508. 
9 426 432‘ 

attenuacor.s and gam con 
tiols9 428 
bandpass 9 429 
basic elements 9 427 
ealibraU'd swec)>H 9 4.10 
cathode-ray tube 2 5.54- 
560'; 9 428 
dc amplifiers 9 428 
deflection sensitivity 9 428 
differential input ampli- 
fiers 9 428 
distortion 9 429 
dual-tiare OM-illosiopes 
9 430 

clecliical ineasuicments 
9431 

electron motion in 4 513 
514 

frequency mcasinement 
9 431 

high'Spccsl 9 431 
norizoiital sweep § 429 
linear sweep generation 
18 334 


OsetttoKope, cathode-ray—ronf. 
Lissajoui figures 7 542-543 
phase-angle measurement 
10107 

phase* difference measure 
ment 9 431-432 
phoiographv of 2 559-.560*: 
9 348, 432 

piccidon swirp delay 9 430 
rise lime 9 429 
sfeiics detrcliim 12 238 
signal amplifici 9 428 
signal <lc-la) networks 
9 428 

S|)e(Ht of ics|MMiHe 9 426 
sweep amplifiris 9 430 
sweep gennator 9 429 
SHcep uaveloim generator 
9 130 

switch, (‘lectronu IS 345- 
344 

ssnchiuni/ation 9 429 
synchrosco|H* 13 373 
iime-inieiv.il measuicintmt 
9 130 

tunc nuirkci 9 130 
liiggci st'lcstor and ampli 
fin 9 429 

n iggcicii sweep 9 429 
iiiih'..uiKing < IK lilts 9 430 
use ill Minai 12 503*504 
voltage I 1 H* isurcnicnt 9 432 
OuilUtsfHin puttlermnmli, 
()ti.ilioii el IViaid 2 .536 
I Osrillospu.K,eiic 2 536 
()s(ui.itiiig plane 6 151 
OsgiWHl.lV. K31I0. 3% 
Oshima loltann 14.151 
Oslo tioid 5 lir> 
f)sjii.ilc 9 113 
Osmciidac 12 3H6 
‘')wnt‘TH\ tnortiax 12 386 
OsiiiindiNiii 9 432 

platinum ote 16 41 1 
Osmium 4 545. 9 432-433, 

10 tio 

aiialyrual lcthniqui*s 9 433 
eleiifo" (oiifigi«ratiori 
4 501 

evtrartivc tnelalliiigy 8 278 
toni/aiion |M»iential 4 504 
metallurgical cxluftiuii 
9 433 

principal coiii|aHiiids 9 433 
piopn ties 9 432-433 
uses 9 432 

Ositioiegulatmy mechanisms 
9 4.13-411 

biological mechanisms 
9 43t 434 

nmnrcrcuircnt systems 
9 438-439 

dependence on membrane 
pruyiertics 9 43.'»-436 
eiectroosmosis 9 440 
evolution 9 433 


Osftichthyoi foeiHt til 

Osmoregulatory mechanisms 
—font. 

lilti alien across capiUaiia 
9 437 

fixed ionic charges 9 436 
forced ionic exchange and 
carrier systems 9 455 
Franck-Mayer liypoUiesis 
9 438 

Cfibbs-Donnan forces 
9 436 437 

hydiostattc forces 9 436* 
437 

lipid-pore concept 9 436 
m<*rli iiisms of water tians- 
|)oir 9 436-441 
iiieitibxane permeability 
9 436 

misiellancous form re* 
litetl to water transport 

9 440-441 

iieuiohormonal control 
systems 9 441 

osmotic gradient in plant 
cells 9 437-4.19 
oxidation icdiKtIon 
systems 9 434 -435 
plasiiiolysis 9 439-440 
lesiii nc'iwork 9 436 
tiansport processes 9 434- 
436 

Osmosis 9 441 

eIrcmHHtnosis 4 526 
I'xoicciilat weight deter* 
mination 8 .5.57-558*: 

10 477 

solution 12 488 
Ospiey5 178:6 34.5 
, Os.M;in 12 352 
Ossifiulion 7 284 

iMHicccntcis 12 353 
cncUKliondrat 12 352 
intracartilaginous 12 352 
mttamembianous 12 152 
osseous clrinenis, fortna- 
(ion uf 12 .152 

: Osiariophysi see Cypriniformes 
Dsleichlhyes I 415, 13): 9 442*; 

, 12 3GR 

ActihopleryvH J .57-58*; 

I 9 412 

classilitation 9 442 
fiMsih 9 442-446 
phylogenv 9 442 
Sarcoptcrygii 9 442; 12 29* 
: Oslcichlhyes fossils 4 418; 9 442- 
I 446 

Acimopterygii 1 57-58*; 
9 443 

j Chondrosu*! 9 443 

I classification 9 443 

coeliicanths 9 445 
Ciossopterygii S 555*: 

9 445-446 
Dipnoi 9 446 
Holastei944S 
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Oiteichthyes (u»lls-conl. 
rhipidistians 9 445 
Sarc^pterygii 9 445; IS 29* 
Tcleoscel 9 443 
Osteitis f«br(»a 12 369 
Osteitis fibrosa cystica 9 561 
OsicoarthrUis 1 554 
joint disorders 7 315 
Osteoblast 12 352, 364 
Osteochondroma 12 369 
OstcocliondronH deformans 
Ubia 12 368 
Osteoc)rte 12 364 
Osieogcnrsis imix*! fcct.i 12 36K 
Osteogenic cell 12352 
Osteogenic satconia 9 320 
Ostcogknsid 5 223 
Osttotatmus S 552 
Osicolepidoti see 
0«tc<»lepi formes 
OsteolcpiftM'tncs S 555; 9 442. 
44G 

0%leolef)is 12 48 
Osteoleffis matroleftidotm 
9 446 

Osteoma 9 320 
Osteomalacia 12 359 
rickets 11 567 
vitamin D deficiency 
U 343 

Osteometty 1 461 
Oslcomyelitis I 465 457; 3 55, 

9 445: 12 358; 13 36 38 
myiasis 8 680 
Ostnm 2 283. 12 365 
Osteopetrosis I 695; 12 358 
Oste(»poikilosis 12 368 
Osteosclereids 12 145 
Osteostrsci 1 4%; 2 643; 9 446* 
Osterhout, R. 9 435 
Osterlagia 13 193 
Ostertiigia circwncinrta 
12 247 

Ostiole 11 110; 12 506 
Osiomidae 3 277 
Ostrarod oruslaica 2 220 
Ositacoda 1 550-551; 3 145. 548. 
562: 9 447-449* 

Clad<icopa 3 151*. 562; 

9 447 

fossil 9 448-4 19 
morphology 9 447>4'I8 
Myoiloiopa 3 562; R 581- 
682*; 9 447 

PaleocuiM 9 447. 510 511* 
Piatycopa 9 447; 10 412 
Podoropa 9 447; 10 429- 
430* 

production and develop- 
ment 9 448 

Ostiacodrrm I 112. 414; 9 449* 
HcteriMtraci 6 430 431 
Ostracods, fossil 9 448 449 
Ostracum R 550 
Ostrea eduUs 9 476 
Ostrea gigantea 9 476 


Ostrea lurida 9 476; 12 235 
Ostrea virginica 9 476 
Ostreldae 1 427 
Ostrich 9 449*; 13 206 
Ostrye kttowUonii 6 479; 7 269 
Ostrya virgimana 6 479; 7 ^9 
Ostwald. W. 1 39 
Ostwald process 9 105 
Ostwald theory 1 39-40 
Ostwald viscometer 14 333 
Ostwald's dilution law 4 486 
Otata 119.3 

Otari idac 2 523; 12 98, 122 
Othniidae 3 276 
Otic rapsiilc 12 358 
Olilid fly 4 212 
Otilidac4 2l2:6 285 
Otitis media 1 466*467 
(nrWoio megmui 7 298 
Otoceraii woodvardi /one 14 82 
Otofr\/>tul?i .sexspinosa 3 61 
Otodectfi cyuolis 12 30 
Otolith 5 48; 12 219 

plionoieception 10 125 
Otoinveosis t 5R9 
Otophcidomcnidac 8 253 
OtopheidornrHii zalestes 7 472 
Otter 9 449 450 
Otter trawl 8 I02r 
Oitn. N. A. 7 197: 9 450 
Otto cycle 9 450-451 

air-st.indsird cycle 9 451 
fom -stroke cycle 9 450 
rV diaKtani 7 197 198 
spark-ignition engine 7 197 
twrvstiokc cycle 9 450 
Otto l.ardillon method 
(tiajectoiies) 2 81 
Ottata I 431 
Ottonm 5 98 
OltieIile3 77 
Ottreliie schists 10 202 
Olm auo 9 460 
Ouachita Mounlains9 153 
Ouachita ricnincc’O 153 
Ouachita upland 9 151 
Ouaclutitc? 389 3!K) 
fHighlrcd, W. 8526 
Oubirighi 12 76 
Oulojarvi, Lake 5 116 
OiiiK'e 8 188 
Curie ury 14 413 
Outer orbital complex 3 4.58 
Outei space 12 535a-.535b 

detection of nuclear explo- 
sions 9 183-164 
Outfitting (ships) 12 2^ 
Oiitwnsli plains 10 262 
Ot>acth arquat<frif/lis 2 654 
Oval ol (lassini 7 4!H) 
Ovalbumin 1 224; 11 40 
Ovuliftes oteihtus 4 33 
Ovarian artery 1 487 
Ovarian liormones 9 453 
estrogens 9 453 
progesterone 9 453 


Ovary 4 236. 598; 5 179; 9 451> 
455* 

anatomy 11 468-469 
estrus 9 454 
flower 5 332 
gonad 6 235 

gonad organogenesis 11 464 
hermaphroditism 6 424 
histology 9 451-453*; 
11474 

lactation 9 455 
mensti ual cycle 9 454 
ovarian hormones 9 453 
physiology 9 453-455 
Ovary, D)in{)arativr anatomy 
II 458-469 

Ovenlitrd9 155*; 14 384 
Ov(‘tburdc*n (mining) 8 472. 4?9 
Ovctcuricnt pioicclloii: circuit 
breakers 135-136 
elcx.tiic pioicclive devia's 
4 415-147 

Ovcrclamping sre Damping 
Ovcrdc)niinaiKe hyfmthcsis 
(hc;lerosis) 6 430 
Ovcnlrivc 9 455-456 

automotive vehiilc I 688 
comrolH9 456 
free whct'ling device 9 455 
(»))eral>on 9 455 
overruuning clutch 9 455 
pbnetaiy geai system 
9455 

pui)iost‘ 9 455 
Ovcigtaring 3 185 
Overhead tff>llcy conveyors 
3 450 

Ovciliesid valve engine 14 263 
automotive I 6H7 
Ovci heating 6 519 
OvcrmcMhilation 1 351 
Over|N>lcntial see Overvoltage 
Ovcitunning clutch 3 225 
Overseas siibiiuiiiie lek'phoiie 
table 13 439-440 
Overseas telephone scivioe 
10 524: 13 437-440 
Overt b<4iavior4 4I3 
Overton. K. 10 211 
Overtone (music and acoustics) 
9 456 

Overvoltage 9 456-458 
activation overvoltage 
9 4.57-458 

concentration overvoltage 
9 457 

decomposition potential 
4 37 

electrodeposition analysis 
4 474 

protection 4 447 
see also Polarographic 
analysis 
Ovex8 5l8 

Ovtbos mosrhatiM 8 668 
Ovidudn 11 478 


Oviduct, comparative a n..- 
n 469-470 

Ovis miuinton IZ Z44 
OtiisorienltlisK^ii 
Ovimra thalasiemae II ',[t 
Ovulation 6 235 

endocrine nieeliaiiiuiu 
4 597 

reproductive .yninn n 47, 
475 

Ovule IZ 144 

flower {botany) 5 353 
Ovulmia Bxaleae 9 40)15 
t)vum 4 592; 5 234; 9 KtS m 
eto! iDcnibraiic. 9 450 
rcKulativc and movi., ^1;. 
9 459-460 

reproductive sysieni It tc. 
sae also Flower (botaiiyj. 
Ovary 

Owen, R. D. 7 35 

Owen .Stanley .Moiiiitaim 9 Igj 

Oiornia 10 463 

Oweniidae 10 462 

Owens, R. K. 11 325 

Owens Lake 9 163 

Owl 9 460 

Owl Cieek MouiU.iin 9 157 
Owlet 7 454 
Oulei night j.ir 2 418 
OX 174 14 328 
Oxj 6 128 

1.2.5 Oxadia/oir I 703 
Oxalate 5 71. 9 450* 

Oxalate coaling 8 284 
Oxailic acid 2 I7'i. 9 ir»ii Hil' 
wcnmI chemicals 14 ‘>27 
OudiK 3 484; 7 435 
Ox.ihiatciate I 317. 589 
Oxaloacetic acid 2 17. 31. 21* 
14 17 

Kirhs qclc 7 370 
nitrogen excrrlimi 9 11*' 
Oxamide J 30.H 
Oxauiycin 3 543 641 
l,2.3,.5-0\.ithiadia/inc 6 42® 
l.4-Ox:i/inc8 598 
Oxa/inr dye 4 301 
Oxj/ole 1 702; 9 451 
projicrlies 9 461 
1.2-Oxajolcl?02: 6 428 
],3-Oxa/c»lcl702 
Oxazulidinc 9 461 
Oxa/c)linc9 461 
2*Oxa/oline 9 461 
5-Oxo-2-oxa/oiiuc 9 461 
Oxbow lake 5 311 
Oxen 2 561 
Oxford, A. £, 6 274 
Oxfordian stage 7 525 
Oxidant; chemical fuel 3 
oxidation process 9 
Oxidase 2 17 

Oxidation: aldehyde 1 228 
alkane 1 250 



OioMlyih lU 


biological set Biological 
ouilxion 

,11 rlfcinichemical procMs 
4 4I»'> 

iinoni|il<.'lc uif Fcrracnta- 
noil 



i.iialvsl i .14* 

Oxfli'ioo minilicr 9 464.465*: 

IK'i' 

ilx..|jiino iKrtidx: si-wjgc tlia- 
is:!!*. 22G 

tlMtl.llloll |0«MCXN 9 4fil-4(>l 
,liuni<.tl oxidants 9 1G1- 
Mil 

pMKi'ws 9 4r»2 

|i(|(iiil iih.tM' piorCsSNCs 

<1 \C)‘\ 

..Mil ml 9 -If)*} -101 
171 

alv> oxklu- 

tcOll I Ox- 

■ Mii'iton iKluciinii 9 MH-4rt7 
•.III 1 :M) t2 

• ><(n>Kll('IIIUill pKHCSS 

( l(19 

('■'I \ 1 (70 

'iuttiHh* iMilciitici' 4 17!) 

4 (H ] 

iiitdi.uKMiis 9 Kill 1(>7 

••Mil.itum mimbt'i 9 (iM 
Id* 

.i^cni 9 |(n l(il), 

ir.i 

i'n«>\id<' 1(1 ‘JO 
I'-i'itus'iiilu'sis 10 IHl 
d K ii'ills 0 (1)7 |ft() 
iJM.tfUiIt. |KlU'll(lOnK'(tU 
?'i (iho li(i) 

■•'■diinHi uduciuin oii/mik’s 
1 !’ 1 

“'•il.iiniii icduciion r<M<tioi)s 
mitu'ials 1 071 
iMi.uion 19 076 
"'■'k*) I(i7 t()H 
•allium JJVW 9<K» 

'■'■'•••n 'Z 109 l(il 
«' mill 2 677 

• litdiiiK' 9 72 
11IIH,K,.|,9 iii.jj J 

Mlujin 12 921 
vwluim 12 m 
|i| 702fl 

'••• m/v.* entries umlri olhn 
<'l<lMflJtH uiid H|)c<inc 
lUlUfs 

liltm 3 492 

tiiiiibusiion 3 306 
perchlorate 7 544 
pio|}eHiint 11 8 


Owdiiing agent 9 465-466, 468 

bleaching 2 Z78-259 

chlorate 3 66 
chromate 3 89 
manganese compound 8 89 
oyonc 9 478 
pcrciilornie 10 9 
permanganate 1022 
tkeroxide 10 29 
Oximc9 4G8ir>9 
aldehyde 1 229 
Oximeter 9 469 
Oxiinc(iy946|) 471 
Oxiiidole7 62,61 
Oxiiir 11 193 
Oxiiaiie (nni|)onndv 7 13 
Oxo alcohoh 6512 

pt^tiothemual 10 16 
2-OXO-.1 dnixi I) aialMiliepionir 
and 7-phosplialr 1 315 
Oxo piiKC'ss’ lataKsts .3 218 
1 ‘is(Ih’| 1 Hipsih ])iiir<xs 
5 281 

livihotiMm>laliO]t 6 512 
Oxo tcailion 2717 

hxlrogenalton 6 772 
Oxonatioii 1 227 
Oxoniuin ion 6 771) 
liMlinksisB 777 
Oxvan'tylerie touh 13 681 
t la nit* M 4(i8 
Oxiufodou .H 391 
<)\\(Wllllns( 22-78 2-79 
<)\Ytt‘fihulu\ 6 786 

(>\Vf lnrnu<t 2 “22 
Owtlfii louvsjffs I 7(i9 

12 727 

<>XM*lh\l gioiip 10 1K8 
Owgrn 2 521:4 717 : (71 177’ 
aiiahsis 9 177 
aiMAia 1 137 
aloiiiic wciglil I f>(i2 
blast luiii.KC 9 172 
rnogt'iiic |iiii(H*ilH‘s 3 >72 
disliibiitHm 9 171 
dixliibulion III tKtait 
12 1015 107 

distiibiKioii in sea 12 109 
t'lft'ii III ladialion bitKliem 
istiv 1 1 217 216 
electron conitgiiiaiioii 
4.701 

exchange lH-hve‘*0 sea ami 
atmosphere 12 101/'-I07 
flame nailing 9 172 
gixuheniual itiveiiioiv 
1 630 

iiiveisioti te)n|*erafine 
7 538 

ioni/atkm (xileniial 4 501 
isoto|>e exchange reactions 
61.31 


Oxygen-troMt. 

ivitopic comptaltion 1 662 

liquid 7 419 

lowest lotatiutul levels 

8 551 

mining 9 472 

occurrence 9 47.3 1 

otganic qiMutkalivc an- 
alysis 9 398 
oxidr 9 167 168 
oxiiiielis 9 169-471 
o/tnie 9 478 179 
{N'loviile 10 29 
plant, inineiai niitritinn of 
10 280 

plant, nniuials esstuitial to 
10 282 

pMKliircon 1 637: 4 469: 

9 171 

pio)Hi(ies9 173 171 
in steel inamilaetiiie 13 97- 
10.3 

use 9 171 473 

irltKiU of sound iii 12 51.) 
iibiaiioiial l<‘\(4s 8 550 
watei 14 387 
wrltlmg 9 172 
Oxsgen IH estei sliuttiiie 
'> 72 7.3 

Owgeit liieadiing appaiatns 
3 570 

Owgeii (oU((‘i(eis (diogeilics) 
3 -iTt) 

Oxvgeii ( lilting (iiielals) 14 469 
Ovigen d(ht (rospiraltonl 

11 -'>09 

Owgeii diniioiuteS 352 
OsNgeii i kxti(Kie4 472 
Dwgfii luriial piessine 2 200 
Omkcii uxvtling (sjMie flight) 

12 5 lOn 

OwhaliilelO 121 
i)xvl]( niogiol)hi6 III 
oviMieir* 9 169 
Osilioinbli-nde 1 336 
Oxslisdiogen Iminet 9 472 
O\\li>diogen ioiili6544 
Oxipln' (rP 9 559 
Jl >6 

169 

tnanwm 136 7 
Oxistomaia 4 31 
(Kiietracvrlme I 176- 4 54: 
9 175. 13 527 
aiilihiolic 1 461 168 
()Mtoun4 2;r.. 6 .80. 9 62*1 
ainui(>ac*ds 1 308 
endocrine mechanisms 
4 5112 

hormone, iicino- 
hv|K)physcal 6 iH5 
lactation 7 377*978 


Oxytocin-^oRt. 
ovary 9 455 
pituitary gland 10 251 
^productive behavior 
11461 

reptodurtive system II 477 
Owtricha 0 .598 
OwIrofmS 190 
Owtroims 10 439 
Owura jamaiiemis 4 291 
OxMiiata 1 57): 9 475 
Oxviiiiasii. 9 476 
(>\vuridac9 475 
Oxyiiiina 1.571: 9 475* 

Osvioiw *1119 476 
Oxymt.) eermif u/iiri.T 3 200 
Oxyuroirlca 9 17,5-476 

gent'ial moiphology 9 475 
Ifetriakis iftUihwium 9 470 
hie cviles 9 476 
other 5|M:cies9 476 
Oxyiiti.\sis 9 476 
t*whsftna)na vtvilmra 
9 476 

■SnOm/uih 9 476 

Ovadiio (kinent 9 483 
OvMt'i I 127; 5 419, 9 476-477* 
(iilturing 9 477 
habitat 9 477 
hant'hling and list* 9 477 
j)cailtiysteix 9 477 
icprtHluttioii 9 477 
xti IK turc9 476 
Ov*ter beilH 8 133 
Ovsiei (!i<x*k N'mlear (k'nrrat* 
iiig Sutton. \.J. II 360 
OvHiri diill 9 47V 
O/aik Pioviiice 9 153 
;(>/aiks6 455 
,t)/okeiiie9 <78*; 14 443 
(Mine 1628, 635:9 478-479* 
»lint>spherr 1 627-629 
' alintMphetic cheinixtry 

1 635 

bioclimatohigy 2 201 
fhemical uxitlanl 9 463 
measuiemenl it. avnux- 
ph. ic * 

! mesophere origin 8 251 

tirturienu*9 478 479 
piepaiatioii 9 479 
prtKltKtlon 4 467 
pio|)i-ilk*i. and list*!. 9 478 
stetili/aiion 13 136 
walei treatment 14 401 
O/imulc 9 478, 480 
wdiuin 12 409 
()/oni/alion 9 480 

industrial iitilimtton 9 480 
mechanism 9 480 
technique 9 480 
Omnolysis 9 478. 480 




p 


P biml 'i3ilar) II 201 
|.|il„n<l I.iiior2 269 

,, ,iu,i niuaUi) uiiUKil) 

II 110 

f 12 1 I‘»2 

laiih inicnor 4 339 

. ;i|„- MiiiiiimdtHlm ur 

r w..^c. hc4rt 3 138 
}*\ \vsH-ni iff I'ublic 
.»;.tuss S>‘itPin 
hil knoii sMilhcsif 

i\ I'll 

l'M<\ fxiui Aiiiimi- 

liii)/(ii( ntid 

licait 2 '*8.1; 

I 

’...hiiln H HH 
I , l\>tiuinthii\ nmllt' 

.j'in 1! ri'il 
<’ ' .l|. 'n I 3i:S 

^ 0 l>‘> 

8 Ii77 

; iMi > iif iM 8 877 
■'( .v)ii !(i.i H !*I0 

l‘.’ « . 

I ' Us 'I 

i‘. . \.,;a II HI) 

I'k i'. ( (IlIDP 
I J'*.'/' J*i; 


Pacific Otcan- cont. 

(listnhutiuii of pi(>|>ciiU-s 
with tlciith ^ 487 4K8 
ol Nolunic 
islands 9 202 
islands str Partfir Islands 
nutiicnis at suit.uc 9 4H7 
{>cia(>iL scdiinculs 8 ti*» 

I |>h(i»s|)hai(' |)hos|)ht)i iis 

9 488 

! salinity at sinfacc 

j 9 480-487 
I seas lubiilaiy tu 9 271 

I sdicalc-sdiion 9 188 

surface cm rents 9 183 
I lerniMTauire .11 tiu* sea 

I suilate 9 IH") iHli 

I .see iWu) Souibeasi Asian 

{ wAleis 

Paiiln pond fuille 14 107 
I Padlii saliiion 3 223: 12 1 1 
Patifn silvn In 5 278 
: Pacifn \e\\ 14 ()03 
I Patinian torpnsile 5 17 l*i. 

I 8 1%. 12 180 

i Ivintsthelii seusuiion 7 'l-VI 

1 misons sssiiin 9 18. 3'* 


;:ini >.)l,ini.indei 


> ill, 

nil, 

■Mlw Isbiiuls 9 181 183 
\u III tan Islands 1 '>23 
oil \si.i ] f,H(\ 
fast Indies 4 3r» 358 
( alapa^r(>s 12 5.30 
llanaii.in Islands 
9 ISt 1K2 
I 97011 9 482 
Mindanao 9 483 
New (Ulcdonia 9 482 
New /rataiid 1 b(»9 
I’alanan 9 483 
l''nlippine.s 9 482-483 
f'lMa.Miisi I fifiO, 872 
^I'asaii Islands 9 482-483 
mountain systems 
H17-918 

’’’fill Ofran 9 483 188 
•♦n'a drained liy 6 565 
«*iidal (bait for Mj IS 657 
•issolved oxvgen at surface 
9 487 

Oisiubution of guyots 
9 202 


Paik (aibuii/ing 13 312- 
Paik Hala plaleaii 1 577 
i'aekagint; nl eipdpi- ni 
9 488. 189 
atccss 9 189 
ariani{«‘nu’iit of coni- 
poiicnis 9 189 
diinponeni design 13 37" 

cniviionmeiiial sjK’cilua 
lions 9 489 

beat tiansler (onsnleia 
nous 9 489 
maintainability 9 189 
fiiK i«n IM inns H 3 !'• t »ll 
intniuinn/aiton «l e*|Uip. 

nieiil 8 468-171 
iniilu.il ininleiemc 9 189 
jmnted tircuiis 
lA 593-597 
si7C 9 489 

s> stems engimenng 
13 379 

weight 9 489 

Packed toivei (gas alisoiplionj 
6 45 

PackiHl-tower exiiaitor 12 4‘.19 
Packing 9 439 

extraction towci 12 499 
fractionating column 
5 492 


Packing fuctioii 9 189 
atomic weight 1 663 
Pat king Innise 9 489 
relrigeiation II 415 
Patkings, ctilmnii 4 250 
Paddle 8 .523 
pjddlefish I 46 
1'.idpat.nl>ba (oiunge s.i]) 

1 pbne) 12 2b 
! Patslogencsis 9 189 
I neolens 9 38 
j p.nasilologv 9 535 
I Paedoinoipbosis 1 411 
I PaemiiM'.nlaia II 128 
j t‘aeou <7o»jgrt/H> 7 477 
j t^ientua s>.//iutiiusM 12 I biu 
I Pagt tel<l\|KMMilei 13 153 
I Paget’s ilise ise 2 32(> 
i Paging ststenis (leUpbonn 

I 13 n-t 

> I'.iginnlta 4 31 
i /*ugH»«v I 531. 5li3 4 ”1 8 76 
' PalKM’hoe H >19 
i Pahot4ior lava I 365 
j Pai|aime. I ake 5 lib 
I Paillot, V 7 122u 
I Pam i 102 

! analgesus 1 3<»fi 

iniani'ons srr Pam. 

I nianeous 

(Urp VM* Pam d<.*ep 
I bspnosis 6 591 

icfeiied 9 19‘t 
Pam, (ntaiie'cis 9 189 491 

itih7 297:*'W 
■ ii.ntoln 9 4 

p.nn. die, I 9 191 
i pam adaptation 9 PH) 

pam •!» liibiilion 9 4'K) 

1 pam leteptois 9 1'I9 

oain si-ns.nlon veisns pai 
, itadion 9 191 

pain iliicsliobl* 9 190 
paitsfbcsia 9 561 
ijiiabri ol pain 9 191 

spedfn nsMtlic of 9 489 

iheimotbnapv 13 591 
lirkle 13 631 
. Pain. d»*ep 9 491 192 
headathe 6 34 » 
livpeialgesia 9 492 

naitotn 9 1 
opiates 9 341 

! lecepiois for deep pain 

j 9 491 

tefencti p-tiu 9 192 

1 sciathal2 71 


I Paint 9 492*494 
j drid (paint) 4 273 

' diving oil 4 2*K) 

j enanid. nonvitretnis 4 .587 

latqn i 7 376 

j Inniinoiis ire l.tiniiiioiis 

paint 

pigment 10 223 225 
piiiue** (surfate coaling) 

10 592-ri93 

solvent ibiitned paints 
9 493 

siiil.ue coating (pioict* 
live) 13 3M ‘T2 
itiinnei 13 603 
watei thmnetl points 9 493 
Paint sdeen piocess 10 619 
Paiiiicil bunting 2 371 
Piiintdl liescni 10 42 
Painictl latlv buileiilv 2 381 
Pamttsl sni|K* 3 9 
PaiiUt'd Inttb* 3 23; 14 167 
Painlei 3 515 

Pail cicainiii vci* Pan piCKluc- 
non (elttnon |K»sinoii) 

Pall ptotludion (eledtoii* 
position) 9 49". 
tostiiK t ivs 3 497 198 
extern.d 9 49.5 
micinal 9 495 
light 7 :i0(> 

' Paiitd associ.ite list* memory 
H 217 

tribal leaiiiiog 
14 301 

Pakioiig 9 97: 12 331 
j Palacotbeies 10 19 
j P.il.iea»dniho(epbala *• 19.5 496 
1 Cfov/iovonm 9 49t* 

f ejiloTh\whoute% the 
(iilu^ 9 49*1 
P'fheonoiloti 4 411 
PalaeimtHloiita 4 411 
Pabiednrioida 4 3b0. 372a: 

9 496* 

Palaet hiuus ellifUirus 9 496 
Palaemtii i>rriutta 2 436 
I Palui*oroinha 9 614 
I Palaewhiroftler^x 3 64 
' Pnlitmisofru^ 9 496 
! Palaroiwpux ftrohlrmaiicm 
9 496 

I Palaeolagiiiiic 7 383 
\ Paineoltt^ius 7 383 
/*a/aco/)anrtf//iu 11 106 
Palaeotrcmata 1 566 
Palttemon 4 25 
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PolMmonIdM 


Pilaemonidae 4 29: 12 SOS i 
Palaeocaridae 1 S9G 
Palaeocaris 1 S96 
Palaeognathae II S47 

Palifoncnicrtini 1 455; 9 
11 560 

Pataeophh 11 4S4 
Palaeopneustidae 12 565 
Palaeopter)'gii Actinop* 
icrygii 

PalaeMtachya 2 592 
Paheotautm II 484 
Paiacospondyloidea 9 496>497 
Paiaeotremata 1 566 
Palatal (ronwnani) 10 121 
Pdlaic 9 497-408 

Roft 4 166: 9 497-498 
Palatine bone 12 575 
Palatine gland 9 369 
PaUUnr tonvil 4 165; IS (HtK, 
669 

Palawan, island of 9 483 
Pale crepe rubber 1 1 655 
Pale group 5 117 
Falea 9 534 

Patracriia vernata 7 469, 472 
Palearciic Rq^ion 14 620 
Palfanodonl 4 411 
Paleoanthiopiiiac 5 478 
Palrfdiiocheifiisiry 9 498-409 
cheiniral fosuis 5 29 
life, origin of 7 496-'109 
|K‘ttoletim (otigin) 

10 Sfp 57 

llimiial liistuiv of lo\siU 
6 150-155. 9 516 518 
Pal»»botdny 9 49<)-507 
Angim|)crinar 9 505 
Artto-’lettiaiy gt'oHora 
9 506 

Bryophyia 9 502 
cast^ 9 500 
cayiunidlcs 9 505 
Ceno/oic llor.is 9 506-507 
planib 9 501-502 
of coal 3 259-241 
compressions 9 500 
Omileialcs 9 503 
Cordaitalcs 9 505 
Cycadales 9 501 
Cycadeoidales 9 503 
lioras of the geologic eras 
9 .503-507 
geofloras 9 506 507 
g^kigic diiiribniion of 
plant gmu^M 9 502-503 
Cinkgoalcs 9 .503 
(iymiKisperniae 9 503 
impressious 9 500 
Lyco)>sida 9 .502 
Madro-'l'eriiaty g(*A6oia 
9 506 

Mewniir nora.s 9 505-506 
medds 9 500 
Ncotropical-'I'ertiary 
geoflora 9 506 


Paleobotany^coiK. 

occurrence of fossil plants 

9 499 

Paleozoic floias 9 504-505 
petrifactions 9 500-501*; 

10 42 

Precambrian floras 
9 503 

preservation of fossil 
9 499 

Psilopsida 9 502 
Pteridospf't mae 9 503 
I'teropsida 9 502-503 
significance of fossil plants 
9 501 

Sptieiio|)sitla 9 502 
'I liallophyta 9 502 
Palcoctiic6 1 36. 142; 

9 507 508*; 13 169 
fauna 9 508 
noineiulaturc 9 508 
strata 9 508 
Patc'oceiebelliiin 9 .59 
Palc(»cliaia<eue 3 11 
Paleorlimatology 9 508-510 
cliinaiir zone's 9 509 
ni.iiine scdimetils 
H 111-115*. 9 509 
paleoinagnctism sre 
PalfoniagnetiMn 
PU'istrHrne ilimaii's 6 195 
pluvial pciHMls 1 108 
terrestrial sctliments 9 509 
Paleoropa 9 H7. 510-511* 
Puleoctopus itvvbuUU 9 271 
PaltMK'tologv 9 512 516 

biogeogiapliii /ones 9 512 
bioto|)c 9 513 
((Mvrat liivironineni 

8 152-135 

foi aniinifei al assetiibl ages 
I 5 430 

fossils ami rcuks 5 475; 

9 515-.5I4 

geuibeinital as]H'(ls tee 
PaletMTologv (geiKlU’im- 
I cal as|Hx(s) 

naliiie of evidence 
9 513-515 

nriiiu I'lisiiunniciit 
8 IS5-135 

I pelagic I’livitonment 

8 135*137 

relations to uihet sciences 

9 51.5-516 
lOfks 9 513-514 
MoiM' ami aims 9 512 
titanatocenosc 9 513 

Paleucrology (g(*ochetnical 
asperth) 9 510-518 
aragoiiitc-calcite ratios 
9 516 

magnesium content 9 517 
palcocrologit applitaiioiut 
9 518 

skeletal mineralogy 9 516 


Paicoecnlogy ^{eochcmfokl 
aspects)— ront. 
strontium content 
9 517-518 

Palec^cne 9 507-508; 

13 169. 524 

Paieogeogiaphy 7 325-326; 

9 518-520 

OKil palcolMitany 3 239-241 
fossil 5 476 

iieavy mineial studios 6 382 
isopack nin]> 9 519 
map projections 9 519 
palinspastic maps 9 510 
stratigraphic map 9 519 
tectonic interpretation 
9 519 

time and cui relations 
9 519 

of Iiiauic 14 82 
see aho Pdlcocliinaioiogy; 
Palcuecology 
Palco^oiogy 9 520 
Paleomagnetism 9 .509; 

II 59(1-597 
auheologv I 515 
Palcontrdogv 6 141 142, 

9 520 522* 

Ciyplo/oic histoiY of life 
9 521 

evolution 9 520 
I iuictop.ile<)nioli>gy 

I H :i565 .558 

• paleoculog) 9 520 

I paieogeogiaphy 9 520 

Ph.{iusA)/UK hislotv of 
! iiivei lcbi.itCH 9 521-522 

\re at%o l'«ileol)io<licmistiv. 
Palcolmiuiiy: PalctKli- 
I iiialologv, Paieoecoiogv; 

{ Palcsigi'Ogiaptiv 

1 PalfHvpalliiim 9 59 
Paleoparadoxia 4 80 
Palcoparadoxidae 4 80 
Pttlt‘iuhinu\ 13 545 
Paleoscorpiotiida 8 245 
Paieosul 9 .522 
Palwslriatuin 9 59 
Paleomthtis 3 552 
PaIeotrmper.iiiire 6 152-154 
Paicothalainus 9 59 
PalaeotrcinaU 9 497 
Pateotmpical region 14 620 
Paleo/ou. Oegophiiiiida 9 276 
P.ilet>7ntc 6 156; 9 522-525: 

II 44, 588; 13 169 
animal life 9 .521 
floras 9 504-505 
penniaii 10 25 
Pah-o/oic fossils 4 560 
PalgOTskite 3 165 
Palitn|)scsts 8 2i>7 
Palins{N»tic map 9 519 
I PafiNUre 1 565 
Palinuridae 4 30 
Palisade cell 7 437 
Palisades 9 148 


Palladium 4 545; 9 sm.;,. 

10 410 

compound. 0 525.52, 
dcctron conSguraiion 

4 504 

extractive mriallurirv 

8 278 

ioniration potential 4 504 
metallurgical cxiiacuon 

9 523 

properties 9 523 
uses 9 523 

Palladium chloride 12 17$ 
Pallas 1 596-.59B 
P:illet (industrial trucks) 7 a? 
Pallet (sItipwoTin) 12 292 
P.dliuin 9 46, 57. 59 
Pallopicridac 4 212 
Palm 9 524 
Palm bug 6 40! 

Paltii-keriiel oil 5 (89 
Palm kernels 9 252 
Palm oil 8 189 

nut nop niltiire 
9 252 

Palm dee 2 185 
Palmae 9 524 
Palmules 9 524*: 

10 34(i 

betel nut 2 181 
rariiauha 2 .522 
Paliiiaima oil S^i 
' Paliiiella stage 5 '8( 
Palmitamide 1 505 
Palinilate 9 521 
Palmitu and 2 471. 5 m, 

9 521: 10350 
lipid nioialMilistu 

7 .53.5 

tiiglytciide 14 92 
r.slmitoleic acid 10 556 
Palmitsl chloride 1 4') 
Falinuin yetuuhta 

5 455 

Palmyiidae 10 461 
Palpatores 10 92 
Palpidiriii.'i 3 276 
Palpigradi I 496, 5 j 8: 9 52'i* 
PaluditWfa 6 459 
Pulmtifvll'i aytuutaUi 3 i*' 

6 299 

Pulygurskiie I 569: 4 161 
structural chaiafieiM"-'' 

5 166 

Patynology 9 52.5-527 
aide spores 9 52.5 
colpate grains 9 52.5 
colfX>ra(c grains 9 52'> 
fossil rcconl 9 525 
identificatiim 9 526 
measurement and o'f"''' 

tion 9 r>26 

microfowil asMinibUi!' 

0 526 

monoiete spores 0 53’’ 
morphology 0 525 



PafodcuUM 


1*7 


'pjleoclim»tic condltiona 

» 526 

l«-iTOlnini exploralion 
9 Wl 

jioijii: grain* 9 525 
leioieiv 9 526 
<iiMiBMpliic rorrelalion 

lyn 

ink'll- 'pores 9 525 
Pak'fnw 3 255 
aul r»l'<' amplitude 

j'rfiiMquiiic « 7": 11 193 
PaiHii’' 1 577 
Yaw\>.i 12 '•26 

C 574 

6 fiKO 

V.I1I luh 14 562/» 
par itofihthtfs S 62 
cMis 10 232 
1‘isMtii.i ('aiMl 9 164 
vlnp (UMr.itiLC 12 257 
('itMiiia ( .itKiI /one 9 164 
l'iii.iiii 1 )i.if 11 305 
PiuiiK f{HinqHrfolta 6 I8K 
6 188 
of 9 182 

!*.m. tiia.i 3 50?: 9 527-’>29» 
llirrmi)shaenarr.i 3 503: 

■) 1113,9.527 52i>*; 13 592 
1 jmlnninatu film 10 1.57 
I'a-i.itMs I 303; 4 93. 150; 

5 201- 9 .529-.31I’ 

9 r>!ll-.532 
hici(}ii'iiiis(rt 9 514 
ciiiUuoU)}') 9 .529-531 
iiiiltKiint' gUtml 
4 588 589 

ctiildciine tissue 9 552 
utKii.ic liSMic 9 532 

1 i:)3, 191; 6 .180, 

7 301 9 531. .533, 511. 

1.20 

IH.K idcior 9 533 

hiMoIogv 9 532 

insulin 7 IGS-lG-l 
«'U*t iitotphogenosU 9 529 
'uitiiUiotulriii 8 519 
plisv.iilogv 9 532-534 
I’-niuiMN iliHordcn 9 534-536 
Iibrosis 9 534-555 
‘liabcles 4 93; 9 535 
pamteaiitis 9 535 
‘unmrs 9 535 
'■Jtifrcas „f Ascni7 631 
hiicrfaiciioniy 9 534 
J'nir^taiir duct 4 1.53 
P^itit.itit ribonudcase 9 211 
Kiiknanr secretion 4 170 
6 14; 9 535 
8.<llbl,i<Uler 6 14 
*'i'niru«\min 4 171. 595 
J'anLsiOficnia S 141-144 
Jinoniia 1 401-402 
IriiUpcuU 7 486 


Panda 9 536 
Pandalus $ 566; 4 29 
Pandanalcs 9 5S6*: 19 346 
Pandanaceae 9 536 
Sparganiaceae 9 536 
Typhaccae 9 536 
Pandanus 11 621 
Pandaridac 2 418 
Pandarus 2 418 
Pandartu safyrus 2 418 
Pandemic (influenza) 7 9!) 
Pander. H. 4 569; 6 174 
Pandion fiatiaelm 6 3-lG 
Pandioiiidae 5 178; 6 345 
Pandorim 1 235: 2 601; 

10 275: II 5.1; 14 375 
Panel heating and cooling 

9 536 

heat transfer 9 536 
radiant heating 11 213 
use lor cooling 9 536 
Panelboard, electric 14 520 
Panelh cell 4 161 
Pangolin I 442: 4 412 
sre aho Pholidota 
Panic glass 4 2926 
Panicle 7 98 
PmiifKni 3 190, 8 127 
/Vi/nViiw nfmn/m 4 2925 
Panmixis* human genetics 
6 503 

population gemetus 10 50H 
Paiiiitviin uY I cli.M .time 
Panning 11 21 
Panning (placc't mining) 

8 476 477 

Panoramic cameia 2 430 
Panoramic sight 10 17-18 
Panot pa 8 200 
PA7i.sfro»gv/u5 6 40 ■ 
Prt»Mfr«ngy/w.s wiegi.WMi 6 409 
Pansy 2 185 
Panl/tali.\ I 430 
Panther 3 515 

Panlocloiita 8 82. 9 536-.5.17* 
Pantograph 7 528; 9 .537* 
Panloii acid 9 537 
Pan/ofanibdA 9 537 
/•antofambdodwi 9 537 
PantolambdcKlnntidae 9 537 
Pantolrttrt 7 113 
Pantolcstidac 7 143 
Pantophthalmidae 4 2!2 
PantofMxla srr Pvciiog»mida 
Pantopon 9 4 
Pantothetne 7 531 
Pantothenic acid 4 236: 

9 537-538*: M 340 
bioassay 2 194 
food 5 371 
valine 14 259 

Pantotberia 8 82; 9 538*: 

13.548 

Oryolcatidae 9 538 
Patirodontidae 9 538 
Symmetrodonta 8 82 


Panidfrus S 563 
PanufiVus orgiw 7 570 
i*A>iuhrtts intrtrupfus 4 30: 

7 570 

Panus stipitrus phosphorrscens 
2 222 

Papain 5 20. 26, 376 
epithelium 5 41 43 
Papanicolaou, II 476. 481 
Papaniailaou lethnique 
3 192-202 

PapavcT iomniferum 8 51 ^: 

10 498 

Papavcralcs 9 519 
Papavcnic cac 9 539 
Pa(M\ciaIes2.14|. 4 1085, 

9 538 ;i39', 10 .146 
(auliflower 2 569 
horseradish 6 4*12-493 
kale 7 329 
mustard 8 670 
poppv 10 198 
ladish J1 322 
ra)>c II 34) 

Tiilabaga II 655 
turnip 14 164 
Papa\eMnv9 4. 314-145 
alkaloid 1 2-18 
INaiHT and paper prcMliiits 
9 5.19 541 
abaca 1 1 
else i 'i'Hl 
dseing 4 31 1 
(liter 6 262 
ll.inieprooting 5 21r1 
ItetimeMulora: 6 3<)H .1*H) 
iiisulaiioii, electric 7 158 
maiiiifacinte 9 540 541 
photogiapliii* 10 I5(i 
proilurts 9 541 
r.iH’ rnalc'ii.ils 9 539-540 
Pai>ei biich 2 247 
Paper capacitoi.s 2 447 
P.ilK*i (hioinatogi iphy S 92, *H> 
97 

lipid inetalxiitsm 7 .530 
protein isolation 11 36 
PaiK"! elciiiophorcsis 3 97 
Pajier na’i.'iliis 9 7 
Papci u asp 6 58 1 
r-ih,ho 7 162 

I’aptUo iTe%photitc% 7 463. 470 
Paptlw ghutus 2 381: 7 470; 

11 32 

Pnpilin glautui turnus 2 381 
Paptho polvxenev 2 381; II 32 
PapilfO Itoilui 7 0)6: II 12 
PapiHonidae 7 401 
Papilla 5 196 

Papilla atnphibiorum 10 124 
Papilla of Valor 4 161 
Papilloma 9 321); 14 i3(>. 331 
wart 14 386 

Papillomatosis, infections 
(rabbit) 8 383-581. 9 541* 

I Pappataci fever 4 2)8 
I Pappus 2 432 


Pappus, theorems erf 18 810 
Pappus of Alexandria 2 642 
Paprika 9 541 

spice and flavoring 12 615 
Papua 4 357 
Papualand 4 855 
Papulae 10 92 
Papuiaria 4 55 

Paputaria spha^rosftfrma 4 55 
Papuio\pora 8 677 
Papuhspora pisieola 8 677 
PAR see Prccisicm approach 
rada, (PAR) 

Parabanic acid 14 217 
Parabath nfUa IS 567 
Paublnstoidca 4 365 
P.iralMila 1 390; 4 71; 9541-542* 
conic section 8 599 
Parabolic rylinder: quadric 
suiface 11 135 
Paiahcdic rellectoi 7 27 
ccH>king 12 470 
heating 12 470 
Paiabolic refleclur antenna 
fee Antenna (aerial) 
PaudKilic tra}ectoiy'‘2 79-80 
Parabolic sclocily ^ee Ksc^pe 
vcldcity 

PaiaMoic) 4 71; 9 542 
antennas 1 449 
quadric surface II 155 
siiriace and solid of revoiu- 
lion 13 310-311 
Paiaboloidal minor 12 608 
Paraboloidal reflector 11 5 
racial antenna II 203, 263 
Paracelsus 5 86; 14 611 
Pararnathf turn 10 19 
P»7drera(i/es bmodotus aone 
14 82 

Pa'^aieraUtei (riNodcutis rone 
14 82 

Paiactim 9 542 543 
Ptfr«ic/ifin/rtder 6 258 
P.iiuclnile 9 543 
applicaiUm 9 543 
charaetcHstici 9 .543 
Paraamfx 6 408 
ParactKiiilioidfi brasiliemu 
2 25* 

ParuuicruUoide.inycosU 2 257; 

5 563 

Paracohbactrvm 5 1 

Enterobacteriaccac 5 1-2 
p:itacol<>n bacilli 9 543 
Paiacolnn bacilli 9 543 
Paraconfomiity 14 192 
Paracrinuidca 4 360, 365. 567; 
9 543-544 

Paiai'ucumidac 4 58 
Paracyan(^i;cn 8 636 
Paradc^mcne 3 HO 
Paradox Basin 12 19 
Paradmtic pain 9 564 
Paradoxical cold 19 490 
Partuioxid€S 2 425 



IPorodoxIdbi bohtmtcvs 


2U 

Paradoxides bohemkw 14 105 
Paraffin 9 544 
alkane 1 248 
In crude oil 10 05 
hydrocarimn 6 555 
In (Hiiroleum 10 54 55 
in petroleum production 
9 287 

8{>ccd of sound in 14 451 
wax 10 72: 14 443-415 
Paraffinic oil 13 683 
Paraforoi 5 472 
Paraformaldehyde 5 472 
Parafovsarulus 3 207 
P.ii.ifoiilhtood 7 1225 
PaiUKUiiKlia I 487 

enchM-rim* gland 4 588 5H9 
P(irat'o<it5ia fortnira 6 225 
Parugiiciss 6 226 
P.iraKoiimnusis 9 544; 10 428 
PatogrotioiiA 14 RO 
Para^OHiinus u>r\lmnatn 0 544 
Paragonitc 8 346 
Parag,ordtus 6 218, 9 34 
6 218 

Pjragiuv Kivci 12 529 
Paialivdiugi'n 6 541-545 
PdiainlltioiiAi vntis 0 101: 

9 544 ri45*; 14 32H.i 
RS virus 9 515 
siibgioU|)«> 9 511 545 
P.11, ikcci 7 591. 9 567 
Paraldehyde 6 505, II 16 
PauUc sedimeiii.iiioti 12 112 
Pataltmnoria 5 2^M 
Parnhlhodrs 4 32 
I'mnlitliotln tamluhatua 
3 530; M 5025 
Paiallax (asironnmy) 

9 545-5 I6*: 13 30 
aniuul (lirliiHcntrtc ) 

9 545-540 

diurnal fgeoieotiu) 9 515 
5 65 

hoii/oii(.il 9 515 
nuMsuu'innit ol sol.ir 
paiallax 4 330 
photogiaphir niiMsutc* 
tncnl of 0 515-516 
sTfuIar ft 545 546 
solar ft .545 
ingonoiiH'itir 0 516 
use of data 9 510 
Parallax (photography) 2 420 
Parallel circuit 3 132, 9 .546 
suMCptaiic'c 13 .130 
Parallel crank linkage 5 485 
Parallel rvoiiiliorr 8 13 
Parallel inotion niechanisni 
we .Straight line mechanism 
ParalU’l-platc Luparitor 
2 440 441 

Paiallcl resonance II .502 
Parallel resonant circuit 13 300 
Parallcl-T nenevorks 2 443 


Parallelepiped 9 546-547 
crystal structure S 593 
aihe 3 61 1 
see also Polyhedron 
ParalteHsm (earth's axis) 6 125 
Parallelogram 9 547 
area 1 528 
law eff 2 410 
rectangle II 383 
Parallels (geometry) 6 153 
Paialysis see Nervous system 
disorders. Paralysis agitans; 
Pultoinyctilis 
Paralysis agitans 9 547 

nervous system disorders 
9 71 

Paiaivlic poliomcelilis 10 450 
Parainagiretie C(K>ling we 
.Ad laliatit dciiiagiiei i/ation 
Paiaiiiagnctic Faraday effect 
5 182 

Paiaiiiagiu-lie in.itrn.ils 10 23 
Psiratn.ignei ic t clavai ion 

8 42 43 

Paiam.igiictic resonance 8 40 
mcMsiireinent ol nuclear 

monu’iiis ft Ifti 

Pai atnagnei ic siisc epiilrilii v 
13 .131 312 

Paiaioagiretisiu ft 547-5.50 

adiabatic dcmagtieti/.itioii 

3 572-.574 

C.iirie iem|K‘iatuie 1 1>21 
electron paiamagnetii 
leson.uue sjK-ctioscopv 

4 .514 510 
elect roiiir ft 54H 

iron group ions 9 550 
l.airgevin thcoiv ft .518 
in.igiteliMlieimsliy 8 51 
neulioit diffraction 
ft 90-91 
niKlcar ft 548 
paiamagiu'iic sulKiamc's 
9 547 518 

p.rrain.igitelic Misrepiibilitv 
13 331-332 

Pauli painmagiretism 9 550 
ipiairtuiir theor 7 9 .548 549 
rare-eailh ions 9 540 
relation to cUainngnetism 
4 96 97 

Van Vleck jrarainagnetisrrr 
9 549-550 

Ptiramevuim 2 039; 6 110, .583. 

9 5.50 551*: 11 .55. 229. 419. 
511. 12 232 

Mitochondria 8 519 
PnraoiecMiMi cooeiia 3 ()00: 

11 .59; 12 232 

Paramecium burtaria II 60 
Paramecium randatum 9 5.51 
Paramerc: Cloleoptera 
3 280 

Parameter 9 5.51 
Parameter (biometrics) 2 224 


Parametric amplifler 
9 551-552 

amplification 9 551 
bandwidth 9 552 
cc{uivalent circuit 9 .5.51 
idler circuit 9 552 
noirlincuT reactive mixing 
9 551 

pump 9 .551 
regenerative down- 
amverter 9 552 
rcgctteialivc up-converter 
9 551 

traveling-wave pararnctiir 
amplilicr 9 552 
varactor 14 270 
Paianietitr curves 9 552-55? 
Parametric ecjualioir 1 .191; 

9 552-5.53* 

Parametric Mitf.tce 9 553 
Ptnamo 12 .527 
Paiaiiiolvixiate 8 505 
Puriim lo irea A'iiAeii//ia/i 6 238 
Paiaitrvluni 5 

Masligophora 8 160 
Piotowa 11 55, 50 
Parana pure 3 187 
Patan.l River 12 520 
Paratta\lfule% laiustrt'> 1 306 
Parmtelia/m /imgipec ft 21 
Paianoi.t 9 551 
Pntaiioid Miii/opliieuia 12 6ti 
I’aiaiioid state ft .5').1 .551*. 

12 177 

paranoia 9 553 
Pat/iHlhutiptufnnitibuliila 
I 402 

Paraiiyrocidae 1 436 
Paiaonldae 10 401 
P:ir.i{>ciimlir aiid 7 239; 10 13 
ft 32*1 

ParapcTlirssis 9 554 
Paraphasc attiplilicrs 10 lOI ]02 
Parafthtominrt 6 .586 
Paraphvliitiiit 6 593 
Paiaph>s<-x 8 615, 11 110 
Paiaphysis 9 46, 58 
Paiapineal 10 237 
Paraftithetus 10 590 
Pantfdiuotfui 12 42 
Ptuafdarodus htothi 12 42 
Paiaprort 3 280 
Paral>rotioe iru^tulnm 6 586 
Paijf>soii.isis I2 .109 
Paratfuadjula 12 28 
Parac|uay River 12 .529 
Parttt haf^adoc fur tritr/ieliit 
4 561 

Pararhoftalia 1 490 
Pararosanilitte 4 302 
PaiasaU'niid.ie 4 3725 
Parascarit equorum 1 572 
Paraschlsts iee Schist 
ParascUouIea 1 576 
Parascxualky 5 108 


Parasite 1 296 

set also ParMitUm; 
Pamitotogy. rartm, 

Parasitic amenna„« Am™ . 

(aerial) 

Parasitic array,, antenna | 
Parasitic beetle 3 277 
Parasitic castration 9 554 
Rhi 2 orc|>hala II 517 
Parasitic infestation Sfe 
Parasitolc^y. rttedtcal 
Paiasiiic oseillaimn ft 5)i 
feedback 9 ,554 
ficqucitcy ol oscilUuon 
9 554 

Parasitic tlierinu ends ij oyH/; 
Parasitica 6 574 
Parasitism 3 285; 4 387 
environment 5 12 13 
Parasitologv 9 555 
Parasitology, mcMlicd 9 
achic-vniienrs ft 
balantidiasis 2 75 
biological vaiialum ft 
f'hagas* disease % 3 
clotrorrhiasis .1 2>>7 
epidrinioiogv ft 55i> 
l.is(ioh.isis 5 1H1 Ixl 
Lisciolopsiasis 5 IM isi 
filar iasis 5 2.58 
guinea uoim iiilcnmii 
6 202 

ItelciuphyMsts 6 >10 

lUMikuoilll diMMSf 6 It! 

478 

impact cm huiiiaii . 1 II. 111 ' 
ft 556 

infection 7 91 
leisliiu.ini.isis 7 I'O 
malaria 8 77 
patagoiiiiiii.isis ft 511 
phvla involvnl ft "•■'6 
piirwonn infcriion 
prreriinocvstosiv 10 427 
pneunioni.i 10 428 
stiuctiiral v.inaium ft 
toxoplasmosis 14 7 
trichinosis 14 85 
trichomoniasis 1 1 86 
whipworm disease 
14 488 

Parasffidodera wuinofii 9 4''' 
Ptfr«s/iin7f«m 1 1 65. H 2 
Parastaridae 4 31 
Parasiichia 13 .54.5 
Paras)mp.rihettc neive liN’f' 
13 .1('>5 

Parasympathetic iirivoii< 
system 1689: 9 557': 
Paratrga\tes sfmrruui 6 
Parathemisto 6 586 
Pnralhemislo bhphiovt 1 VK 
Parathioir 7 HI 
Parathormone: endocrine 
mechanisms 4 592 
parathyroid gland 9 
Parathyroid 4 588, 598 



Partlcl* dtivcfor 


U9 


pjratIi>roid gland 2 400; 4 2S5: 
9 55“ 561*: 12 566 
ina»»n>v 9 558 
Ijnnc tlicoTV 9 561 
uirJtc theory 9 561 
(mlinology 9 557-558 
histoloRV 9 558-559 
h\)'(>p‘n'ath)roidhm 9 561 
prnMOh>gy 9 560-561 
renal thairy 9 561 
M>(n‘loi\ regulation ami 
action 9 561 
I'aiaO'iiiN 9 315 
[•.Mnithoid le\ci 9 501, 

■*»4, H 173 
Sohiionella 12 14 
l>ii isvnlioid gasiroeuteriii^ 

•» :»!»> 

V.i/fNooe/5i 12 14 
|>ti 14 140 

(laxoiiomv) 14 172 
i'i{ (>M>hoirl if.uilli 14 173 
: .ii.(n]»hoMl fexer 5 1 
I'o.iM.il (Hiii.ilioii 4 511 
I li'U. ') r*02'5r>3* 
cl(\(.lit)imriir 9 562 

diitl l.m.K’ 

‘t ’.t.j »<»•; 

9 *>03 

roiifiia 10 513 519 
'tihlhus *1 255 

r • : A, I 1 m 

■’•I' 2 01 5 3 193.9 503- 
■1* I t 1115. 115 
111' ID 116 
(t I' 9 .501 

•«11 vlu|K 9 501 
><l) u.ills 9 501 
■i:;m 9 50"i 
iHtnU'ini 10 II 
pi inf iissiif* systems 10 37S 
'an mojjs 9 503 
«oi«l 14 .521-525 
*>vieiii 14 591 
‘■'inidiMimia q fjijo 

I n«n<li\mul.i laiva 2 3‘M. 

(M 

I’uemal txha\ir>i caieof 

'•Hlllg II 100 

i»<uh.ifioii ol eggs 11 459 

i»’st hiiihliiig II 4r,H 459 
pl"%i<i|()gi(4| tcgiilaiiim 

1 1 400 4(»2 
p't.t;naii(\ and bhih 
11 4.59 400 
general 9 564 
'M'liibs 13 375 

I r,cg}^ 9 5<i4 565*. 

in 11,0 

muhipip sclercftis 8 620 
""eiile|ii<lae 10 401 
'*'■»» werogditer 5 363 
g 320 

Miiidog IS 291 
’’■‘nni ware 10 546 
^'Otcmiu volcano 14 350. 353 
13 655 


Partdei 7 470 
Parietal bone 12 373 
Paricul cell 4 160 
Parietal eve: nervous system 
9 58 

pineal bodv 10 23G 237 
Parietal lobe: nervous .s\siem 
9 57 

Parictales 4 1085; 9 ,565*: 

10 346 

Paris green I 550-551 
insectidde 7 140 
Parity (quantum iiiechatucs) 

4 5425; 9 565-567 
conservatuni 9 ,565 .566 
election coiiKguiaiiun 
4 503 505 
hvperon 6 587 588 
intriiiMc put It) 9 .506 
ini son 8 248 
inulii|Mde t.iilt.itioii 

8 626 627 

noiuoiiM'iv.ilHiii 9 56tt .507 
iiiulear 9 206 
luicli’u) it'.M lions 9 2(l0 
oiliital paniv 9 566 
qitantuin lluins, iMiiuela 
liiistit 11 173. 175 
selcclioii mbs 12 160 i6I 
spate tunc 12 558 
spin and nioineiilinn 
ii>n(4:iiions 9 566 
sviniiiclf) laus 1.3 ‘6)2 
Paiitr Iraiisfnimafinii 
(spacr-(imc) 12 .557 
Paiker, C. 10 125 
Parket.1. J.9 3I0 
Paiker lltiin 9 160 
Pdtkes piivess lead iiieiailiug> 
7 433 

|>\ lometalhirgy, noiirernnis 
11 125 

silver inet.illiitgv 12 33.1 
P.iikinsonisin. pusieiHephaliiit 
9 547 

Parkinson’s djsease95l7. 567* 
netvoiis SI stem disurdeis 

9 71 

/5n»*e/)« 7 148. 495 
P.innelia«M<‘ 7 448 
Patiiassiaii 7 461 
Parnnnius 7 470 
Parnidje .3 27« 

Parotid gland 4 164, 9 370 
mumps 8 632 
Paiotid tumor 10 487 
Pnnititis 8 632 
Parr, A. E. 12 31 
Parr, S. W. 3 229 
Panot 7 594: 9 567* 

Pars anterior 16 247 
Pars cystica 6 14 
Pan dlstilis 10 247 
Pars glandularis 10 247 
Pars intermedia 10 247 
Pars nervosa 10 247 


Pare ncuralis 10 247 
Pare tuberalis 10 247 
Parsec 9 567 5(i8 

Parseval, M. A.8179 

Parseval idcniliy 5 488; 12 194 
Parsley 9 56H 
Parsnip 9 568 
Parsons. C. 8 120 
PaiMMK. 1. 10 32 
Parthenhm arf-nitatum 6 286; 
10 336 

Parthenogenesis 9 .568 
Annelida 1 4.30 
aphid 1 490 
Ari)iri)|H)da 1 556 
aililin.ii I 572 ,573 
I.LnUNeia 3 151 
(liiisl.i(ea 3 5rDi 
fiTtili/alion 5 234 
(lastioiinha 6 77 
Hinienopteia 6 .573 58.3 
|)at.'iMlnI(igv 9 555 
i lepKMliK lion, plant II 150 
M'Mial diiiioiiDiisiii 12 236 
thrip 13 613 
*1 lissanoptcni 13 628 
Paiitu'iiiigeiiesis, , iiiilici.il 
4 f.72 57‘{ 

P:iiihenoiu>‘iogi)n\ 8 211 
Pailheiiospoie 3 till 
P.irl:.il st‘f I'.irtia! lone 
Palllal dilleieiue cHpiahoii' 
iiiterpolaiMin 7 219 
Paiiial diOiM-Mtial ctpiatioiis 
4 U7 UH 

analog solultoii 1 385 
foiiiput<‘i solution of I '6/ 
petfinlMtion 10 39 
Paitial ilillcreiilutioii 
9 5tiK 571 
iliain I tile 9 569 
lioiiHigi'iieons t lint tioiis 
9 .570 

niipbrii fiintiioiis 
9 569-.57II 
janihi.in 9 570 
1 agiange’s inethfNi 9 570 
Sff' also DiOetenliaiion 
Partial f’.rtions 7 167 
irlial iMolal quantities* 

ucliMi) (iheiimMlvnauiKs) 
1 60 

free energy 5 495 
oe also Solution 
• Paitial pAitein romept 2 137 
1 Partial plasma engine 4 490 
eliTiroinagtieiii ptopulsion 
4 4U0 

Partial tone 9 571 

innsM.il atoiisiHs 8 6i>t 
Parlitle 9 571 

angular tnomcntoin 
I 406-407 
collision 3 2tt0 2!M 
dq^rccs oi freeihini 4 44 
dynamics 7 36U 


Parlicle->coii<. 

elementary see Elementary 
particle 

kinematies 7 347*, 360 
Newton’s law of motion 
9 91 

Mattering by 12 52’54a 
Pattidc actvlciator 9 571-584 
.litcrnating-gradient 
svnchroimn 9 573. 
.WiSl* 

applications 9 571-572 
iMTlation 2 183: 9 573 
cirr liar 9 574 •582a 
slavafitatioii 9 572 
(aHkdoft-Walton acceler- 
ator 3 250-251 
('aHkcioft-Waltun genet- 
a.or 9 573 

cvUoiioti 3 (>16, 9 571-573, 
.57.5 577 

elettion ^vncliruiion 
9 .57.1. 577 579 
I electiwtali* 9 572-574 

hxed-fichl csdplion 
I 9 576 ‘>77 
I litipiilsc genei.noi 9 573 

I lineal 9 .573, 582(1 584 

miuoiMm 9 582 
pillion sviulirotioii 
9 ,573. 579* 

radioisolo|M' pUMiuctioii 
n .310-313 

lelalivisiu (iecirodv- 
lumiis 11 429 430 
lesonance iransloniicr 
9 573: II 501 505 
Moiage lings 9 584 
svnrhrntvciotron 9 573, 

577 

V.m de 9 571-573 
Pariide Ixiaid (wood OIhm 
piiMliKis) 14 530 
Pal fide counter* ionisation 
diatiihei 9 584 
jiirulinii detector 9 564 
Paitide detector 9 ■»i*f-585 
ii.ukgiound (otinr 2 3 
iK.bblc diainher 2 358 3.59; 
9 581 

dc'renkov counicr 2 6.53 
t'eU'tikov ladialioti 9 584 
rhaiiKteimiis 9 584 585 
cloud ch.inibei 3 212-214; 
9 584 

cissial ccmnlci 3 580; 9’5K4 
deicc'ticm of neutrons 
9 84-85 

(ieigci Muller counter 

6 91-93; 9 584 
infoniMtion provided 

9 .584 

ioni/arion diamlwr 

7 251 252 

pinctioti detector 7 3I6c- 
316<1 
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Partide decector—conl. 
low-levd counting 
7 594-596 

nKmitoring 8 57 1*572 
radioisotope 11 507 
sdntiUation counter 9 584: 
12 74-75 

scintillation detectors, liq* 
uid 9 584; 12 75-76 
spark thanifKi 9 581; 

12 561 

spark counter 9 584; 

12 561-562 
types 9 584 

Partide dynamics 7 560 
{iciiiii'batiofi 10 59 
relativistic elct'liofi^namics 
11 428-431 

Partide field th«iry 11 152 
Particle indisllngtiishabilily 

11 161-162% 178-179 
Particle properties 9 585-5H7 

concentration 9 565 
dust and mist collection 
4 296 

electroHtalic precipitator 
4 556-539 
particle nicrhaiiics 
9 585-587 

si/e 9 585; 12 3-l9'350 
Particle radiiitum II 213-214* 
Particle sha|>c anisotiopy 
5 233-234 

Paiticlc velocity, effective 

12 510 

Partide veloritv, imianiancoii!) 
12 510 

Particulate radijtion 9 197 
Parting (assaying) 1 593 
Partitftm (sound transmission) 
1 519 

Partition chromatography 

3 93. %-96 

Partition coefficient (solution) 
12 491-492 

Partition funaion 13 61 
Partition noise (radar) 11 2<f8 
Partridge 9 587-588 
Parts (integration) 7 167 
Parulldae 14 384 
warbler 14 384 
Parus atriraptUus $ 58 
Parus niger 11 32 
PAS see paru-Aminosalirylic 
add 

Pascal, Blaise 3 400; H 54; 

9 588 

Pascal's taw I 101; 9 5H8 
Paschen, F. 9 588; 12 559 
Paichen-Back eSect 9 588 
S^eman effect 14 610 
Paschen-Runge mounting 

4 141 

Pasdien wries 1 657 
Paspalum dilatatum 4 3 
Paspatum noMtum var. 
Pensacola $ 528 


Pass band 5 267 
Passalidac 8 276 
Passalurus ambiguus 9 476 
Passamaquoddy 14 399-4(Xl 
Passenger car see Autonu>bi1e 
Passenger pigeon 3 302; 4 270 
Passenger ship see Ship, 
nieirhant 

Passer Homeslicus 12 562, 572 
Paster montanut 12 562 
Passeriformes I 094; 9 588-589* 
blarkblrtl 2 255 
bluebird 2 271 
bobolink 2 273 
bunting 2 371 
canary 2 435 
cardinal 2 460 
catbird 2 550 
chat 3 1 1 
chickadee 3 58 
cowbinf S 528-529 
creeper 3 541 
crossbill 3 554-555 
crow 3 556 557 
dickcissci 4 lOBu-lOHb 
fiiidi 5 273 
flycatcher 5 362 
gracklo 6 244 
grosbeak 6 275 
jay 7 304 
jiinco 7 316r' 
kingbinl 7 361 
kinglet 7 361 
lark 7 404-405 
magpie 8 74 
martin 8 156 
mockingbird 8 525 
nutcracker 9 254 
nuthatch 9 234 
oriole 9 407 
ovenbird 9 455 
|»owce 10 88 
phoebe 10 119 
phyh^eny and distrilmtion 
9 589 

raven 11 348 
redstart 11 389 
Tobin 11 589 
sparrow 12 562 
starling 13 54 
swallow 13 333 
tanager 13 388 
taxonomy 9 589 
thrasher IS 612 
thrush IS 615 
I towliee 14 1 
: Passerina amoena 2 371 
Passerina ciris 2 371 
Passerina cyanea 2 871 
Passerina versirolor 2 371 
Pamve immunization: 
bioiogicals 2 217 
Immunity 7 34 
Passive radar 9 589 
I Passive satellite 3 320 
i Passive sonar set Sonar 


Passivity (corrosion) 8 488 
Pasteur. Louis 1 475: 2 66, 68: 

5 215; 6 413: 7 122a, 122/. 
496; 9 595: 10 200; IS 125; 
14 60) 

Pastewrella 1 466-467; 2 SSI 
fluorescent-antibody 
method 8 383 

Pasteurella Aacmoiy/ica 2 351 
Pasteurella mntlocula 2 351 
hcmorriiagic septi^inia 
6 413 

Pasteurella pestis 2 351: 

10 255, 428 

Pasteurella pseudotuheyculosis 
2 351; n 67 

Patleurella tularemis 2 351; 

14 134 

Pastcureilosis 2 351; 6 413 
Patteuria 2 10 
Pasteuiia ramnsa 6 593 
Pastcuriaccae: 

Ilyphotniaohiules 6 593 
Pasteurization 9 589-590 
milk 4 2: 8 433 
sterilization 13 133 
Pastinaca 7 437 
Pastinaca saliva 9 568 
Pastuns disdiinax 3 182-186 
Paiagia 7 459-475 
Patagonian Platraii 12 524 
Pata|)sro formatiom 9 506 
Pate//a7 232.520: II 19; 14 114 
Patcllarca 6 76 
PatdHdae FSOl; 11 19 
PatelUna 5 435 
Patent 9 590-593 
aeronautta ancl 
astronautics 9 593 
assignment 9 592 
tlesign 9 590 
electrical 9 590 
electronic 9 5£Kf 
enforcement 9 592 
fordgn filing 9 593 
foreign patents 9 593 
interferences 9 592 
imention 9 591-592 
inventor 9 592 
licenses 9 593 
marking 9 593 
mechanical 9 590 
nuclear and atomic energy 
9 593 

plant 9 590 
procedure 9 590-591 
rights 9 590 
witnesses 9 592 
Patent grade (wheat flour) 

14 484 

Patent literature 7 542c 
Paterson, M. S. 11 598 
Path (graph theory) 6 253 
Path coeffidttti (biometrics) 

8 229 


P»th equuloB (eIeo»„ 

motion in Ticuum) 4 510.51, 
Pathogen 2 550; 7 94; 9 5JJ. 
bactn4al 2 9 
immunity 7 88 
Pathogen («>H) 9 593 591 
animal 9 598-594 
human 9 598-594 
plant 9 594 

Pathogenic yeasts 14 bom 
P athogenicity see Virulcufv 
Pathologic traits, tnhcnianct 
of 6 509 518 
Pathology 9 594-595 
areas of investigation 
9 595 

classification of thanges 
9 595 

dinical 3 192-202 
disease 9 594 
etiologic agents 9 595 
pharmarulogv 10 97 
tissue reaction 9 594 505 
Patras, Gulf of 5 115 
Patritk Henry 11 363 
Patrodm (asteroid) Mill 
Patteo. H. 11. K S6«a 
Patten, B. 2 216; 4 387 
Patterson, R 9 538 
Patulin 1 468 
Patuxent furnulion 9 506 
Pniicilv of mincrA phases 
4 383 

rauli. Wolfgang 4 %, 4 117, 

7 503; 9 83,550. II IfK 
12 615 

Pauli exclusion priiirtple 
Exclusion principle 
Pauli paiatiiagnetisin tr^ 
Paiaiiiagnetism 
Pauli spill matiices II If? 
Cayley-KIcin paiaiiietcis 
2 578 

Pauling, Linus 3 458, 462; 

4 519; II 34. 40-41; 12 47'! 
Pauling process 9 113 
Pauling scale 

(eiectroncgativitv) 4 5l9-'i2U 
Paulo Afonso Falls 12 530 
Paulownia tomentosa 12 
Pauly reaction 6 457 
Paunch 4 158 
Paurodontidae 9 538 
Pauropoda 1 565; 8 682: 

9 .595-596*: 19 305 
Pauropus silvatiem I 565; 

9 596 

Paussldae 8 276 
Pavement 9 596-598 
airport I 216 
asphalt 1 590-591. 

9 597 

bituminous 9 597 
concrete 9 598 
dynamic loads 9 590 
evalualiim oi iubgra*l< 

9 59? 



nwilile 9 597 
hjiitnas of 6 358 
hij-liwav engineering 
6 151 

nuiailain 9 597 
Mirilaml cement 9 598 
local ch 9 598 
liglil 9 598 
«.il pcopertics 9 597 
naiic loads 9 595 
scniriiiial capacity 
mjuircd 9 596 
traffic load 9 596 
i\|icor soil 9 597 
Paicmcni ant 6 581 
Pavo % 112. Ill* 
r.,iliiv, I 1 165; 11 597 
aj II initalut 9 602 
Pa 11 wti/tri/i 9 602 
I'.al 9 598 599 
I am p.iwl 9 599 
latclict wheel 9 598 
h\itl« 19 92 
Pi\iilosid.i 4 571 
P.iillii'.jii.i 1 501). 9 .599’ 

Pi' Klim Hum tpciroleiim 
itieuiceiMig'i 10 .59 
Pi-iie-t.ajHKthkin. C. H. 

I jlii 9 172 
)'i'..|l ti'.ime Ihcoiv) 

(1 21 W 

l!\ II r.l, 152 15:i. 412 
"I ‘I HI Piil'ie tilde inoiliila- 
I'.iii 

Pt P li pm 
"II f'l/i I 5 to 

"IiM I.. I'liliai <Iin.ititiii imidn 

I iii.'ii 

Pn 9 VUl.fiol*; 12 115 
diM'j'.rs 9 OIMI 
foliage dist'ase 9 600 
li.iuiOing 9 51)9 600 
I'liHluclitm 9 600 
|>r"p.igalioii 9 .599 
mol diseases 9 600 
i'ra crab 4 J4 
I'ea weevil S 278 
I'i'acc River 9 155 

I'larli 9 1,01.602 

niltivaiion 9 601 
diseavis 9 601-602 
liiriesling 9 601 
'i<tlaiinc9 27-28 
I'nipiigation 9 601 
I'raih le'if oirl 1 574 
fiiiil (tree) diseases 

5 546-518 
1‘Mcli saw6y 6 580 
8eath scab 9 601 
I'raiotk 9 602 
I’aatoti, .lie g 299 
I’ealiiivl 9 502 
'‘«t Berry I 525 
fnl. fartoc (ac cicculi) 1 271 
'•^-leading meter 9 131 


Peaking drcoit 14 90 
Peanut 5 182; 9 602-605*; 

10 374 

tMU^eria 9 603 
blanching 9 604 
deaning 9 604 
dacription 9 602 
diieaMK 9 603 
dry roJBting 9 604 
extraction of oil 9 605 
fungi 9 60S 

harvesting I ISI; 9 609 
insect pathogens 9 603 
nematode pathogens 
9 60S 

ncmparasitic diseases 9 603 
nut crop ciiUun* 9 232 
oil toasting 9 605 
origin 9 602 
peanut butter 9 604 
prorcasing 9 604 
shelling 9 604 
storing 9 604 
lytics 9 602 
value 9 603 
viruses 9 604 
Peanut windrowrr I 131 
I Pear 9 605-606 

cominrrtial prfKliiction 
9 606 

roTumeKial ts'pc’s 9 605 
rultivsition 9 606 
h.irvesiing 9 606 
I propagation 9 606 
Pear psvUai 6 473 
, Pear slug 6 580 
Pear thrips I3 628 
Pearl I 428: 96nr>-6«7* 
baroque 9 607 
button 5 lOO 
cultured 9 607 
fonnntion 9 606 
fresh water 9 606 
gem 6 09 
green 1 3 

mother of-peai I 9 606 
Oriental 9 606 
produdng aTe.is 9 (K16 
salt'Watcr 9 60(i 
Pearl culture 9 477 

Pcleo poda 9 613 614 
Pearl nautilus 9 6 
Pearl shell 6 75 
Peartitc 6 380: IS 90 
Pcarwm, K. 1 461 
Pearson correlation IS 74 
Pcatv, R. E. 7 4 
Peary Land 1 524 
Pease. D. C. 8 S77 
Peat 6 517; 9 607: 12 140 
coal 3 228-229 
deposits 12 140 
dopplcrlte 4 208 
humas 6 517 
ion exchange 7 241 
moss 8 63S 
Musd 8 635 


Peaucellier, C. N. IS 186d 
Pebble 5 358; 6 261. 262- 
II 690 

Pebble mill S .559; 9 607 
Pibiiiic 7 122,1. 1225, I22f 
PccMi 6 441; 9 607-008* 
nut crop riiliiire 9 232 
piiui'sving 9 ('108 
lv|ics 9 607 
Percatv 1 567: 9 608* 

Peeban pi ism 8 508 
Pccbelbroim oil 6cbl 9 305 S06 
Pechora 5 121 
Peck 8 188 
Peek onler 12 404 
Prcolfterh 9 504 
Peroia 1 568 
Pnlrn 10 181 
eye 5 162 171 
photor(Te|»ti(Hi 10 182 
Prilt'ti hifiiiui 12 50 
Pfflni inailuins 12 50 
Patm jnitthctu, 12 50 
PeacnUac I 427 
Pettu subsiaiim 2 616 
Palin 2 19. .340* 6 207. 9 ti0«- \ 
009* 

estei.iM 9 609 
leaf anatomy 7 436 411 
nuuibge R 621 622 
plant tnetabrslisin 10 353 
prepanuinn and prnpcities 
9 OO'J 
uses 9 608 
Pfrlniaria 10 461 
Pertinnriidae 10 462 
Perliuasr2 19, 5 27.28 
Pertinai^lln ffrhilinoui 2 354 
Prdimirlla w«g«»/icrt 10 2*M; 

11 75 

Pectine 12 79 

Pr(.imiln.iiuhM 9 (U)<l 610*; 

11 18 

PedinK .uul 9 60 j 
PfCitnophora f'oss\picUa 7 467 
reriiMiofl 9 314 
Peitinwn rxiindrica •> 343 
Pn Itul-i ivni S 81 
Peclolile S 610 
I '*. loral girdle 12 361 
Pnlalia 8 575 
PaKdiacrae 14 132 
Pcdaliiim 3 612 
PrihiiUrum 1 235: 3 76fl. 81 
Pnhinlrum horya'*um 3 766 
Pcducl 5 329: 7 98 
anatomy 5 120 
Pediorihivia I 5iO: IS 52 
f'clunoidca 4 375 376 
PfdicrUina 5 7 
Pedicinui 1 494 
Pediculati see Lophiifomies 
Pediciilus humaniu I 433; 

7 599: 14 80. 175 
relapung fever 11 426 


Hlotk Mdlmtnn tf 1 

P^tcufiu humenus m. capitis 
14 176 

Pedirutus Aumantu var. 

rorporis 14 176 
Pedicuhu Aumanus var. 

Atimantit 14 176 
Pfdieulus humanus var. 

ttesnmmli 14 176 
Pedigree (human) 6 SQ0-5D1 
Pedilidae 3 277 
Pecliinciu 4 74-*77 
Pediiworios 10 218 
Pnlinldae 4 576 
PeUinukb 1 372a 
Pnlintuttm 2 193: 7 381 
PnltMorrus ternnsiae 5 423 
Pediutiomidac 6 286 
PcHlipalpi 9 610 
j Pcilipalptda I 558 
Pedodontia 4 64 
I Palclogy 9 610. 12 449 
IVliinclc 5 328; 7 98 
.matomy 5 328 
Ped River 9 1.58 
Pad stteiigih (adiie^vv) 1 67 
Petming 9 610 
Peeper 5 537 
Peg beetle 3 276 
Prgahdtuuf 2 SI4 
Pi'gasidnc 9 610 
inn Pegasids 8 307 
IVgasifonnes 9 442, 610* 
llv|KiStnmides 9 OiO 
/Vgfiwfb 3 412-411; 9 610*611 
/Vgau/T draconiiS 9 GIO 
Pegm.ititr I 1<H); 6 346; 9 611 
612': 10 86. 457 
mnt|K)sitioii 9 611 
fracture fillings 9 611 
gahhi'’ 0 (til 
gunitic 9 611 
iiephehne s)enite 9 611 
ore and mineral deptMils 
9 378 

origin 9 611-612 
leplaccmcnt bodies 9 611 
9 011 

striidure 9 611 
syenite 9 611 
texture 9 61 1 
ihorianite m IS 609 
thorite in IS 610 
rones of mineralization 
9 611 

Peipus, Lake 5 116 
Peiice, C. .S. 7 409 
Pckeris.C. L.4 549 
Peking man 5 477, 478, 479; 

9 612* 

PcLEbsteln fever 6 460 
/V%M 3 255. 12 90. 91. 165 
Pelagic larva 4 378 
Pelagic ilmesttme 7 516 
Pdagic sediments 8 1S5*1S7*! 
12 IS? 

Atlantic Ocean 1 623*624 



Nlaglc •ptciM 


Pdaglc tpedes: deep-sea fauna* 

4 59-40 

marine fisheries 8 115 
Pdagic zone 4 59; 5 14 
Pelaig<maniide 1 505 
Pelargonate 5 74 ^ 

Pebir(pn!c acid 2 475*474 | 

Pelargonidin chloride 1 454 | 

Petttgothauria 4 40, 415 j 
Pdean enipiions 14 554 
Pelecanldae 0 615 
Pclecaniformcs I 694; 6 38; 

9 612* i 

cormorant 3 48U 
frigate bird 5 555*537 
gannct 6 3K 29 
pelican 9 G15 
Pclecanoldidae 10 637 
Pe/ecanu.f 9 612 
Pclecanus cfv<ftrorhvnclnM 
9 615 

Pelecanus occidrnlalis 9 615 
Peicdnid wasp 5 574 
Prlecfnldae 6 574 
PelccyiKKla R 550, f»60. 9 476. 
G12-6I3*, 614 
Anisomyaria I 427-42H*; 

8 559 

dam .3 152 153 

economic iin|iortan(c 9 613 

Kiilamellibianrhia 

5 lOO JOl; R 559 
ftmila set’ Pclct'ypoda 

fossils 

niorpholoRy 9 615 
mussel R 669*670 
Protobranchia 8 559: 

11 45* 

SqXibranchia R 559; 

12 I87* 
shell 9 6l3d4 
shipworm 12 292 
Taxodonta 8 559; 

15 40S 404* 

P<'U‘cy|K>da fossils 9 614-615 
classification 9 614 
Desmodonta 9 614 
Dysodonta 9 614 
geologic record 9 614*615 
Hetcrodonta 9 614 
Palaeoconcha 9 614 
Taxodonta 9 614: 

IS 403-404* 

Pelican 9 615 
Pelican flower I 552 
PcUgol. K. M. 14 21fla 
Pdite 11 590 
PeUtlc rodu 11 591 
homfels 6 487 
metamorphosed 7 56 
Pellagra 4 236; 9 61$ 
niadn 9 92 
PcUas, P. 8 296ii 
Pdlat eurrmt balance 8 627 
Pelletier. P. 11 190; IS 207 


PeUetierine 1 248 
Pdlide 8 509 

PeHieularia filamentosa 7 478; 

8 677 

Pellieutmria koleroga 8 265 
Pell's equation 9 225 
Pclmato/oa 4 557; 9 615* I 
Pelobates 1 433 | 

Pdobatidae 1 433; 13 66! 
Prtodfra strongyhidrs 9 30 
Petodictyon 11 $53 
Pelodytes I 433 
Pdomedusidae S 22 
Pelomyxa caroHnmsu 6 439, 

11 58 

Pelopidae 12 30 
Pcloplocare»; S 65 
Pdo^Mmnesos Peninsula 5 116 
Pcisencer, P, 9 614 
Pell (leather and fur) 7 447-448 
Peltier. J. C. A. 13 580, 584 
Peltier efltxt 13 580-582 
Pcllicn- heat IS 577 
Peltogaster 1 562 
Peltoga^tereUa sortali^ 11 547 
IVItoii whed 9 616 

perforin, tn<e criieria 10 591 
IVhit girdle 9 616; 12 363 
skeletal system 12 351-167 
Pelvis I 397; 9 610* 

Ltimk 14 120 

Prlycosauiia 1 415; 9 610*. 

11 484; 13 366 
Rdaphmauiia 9 616 
Ophiarodoma 9 616 
.Sphenacotlontt.1 9 616 

Peml>hredon 6 579 
Pm meten 4 268 
Penaddea 4 24*34 
Penaeus 4 26 

Penaeus settfrrus 3 567; 4 29; 

12 308 

Penck, Walthcr 5 557 
Pmdergasi, |. 6 400 
Pendulum 9 616-618 
baliistir 2 83; 9 618 
Blackburn 7 541 
center of osdllation 9 61 7 
center of percussion 9 517* 
618 

docks 3 203-20$ 
coin|Mmnd 9 617 
(limenMoiial analvMs 4 195 
Ioucaiilt5 480;9 618 
gravity 9 616 
Kater's 9 618 
pmdulum motion 
9 616-617 

Schuler 7 91-92; 12 69*71 
spherical 9 618 
time-interval measurement 
13 646 

torsional 6 342*; 9 618 
Pendulum apparatus (gravity) 

13 513-514 

gravity measurements 
IS 513-514 


Pendulum apparatus (gravity) 
—conf. 

Stemeck’s IS 514 
Vming Meinesz 13 $14 
Pendulum-galvanometer 
seisfflogniph 12 147 
I’endulum scale 14 462 
Pendulum seismograph 12 147 
Pendulum stability 
(submarines) 12 272 
Penelta S 462 
Peneplain $ 179 
Piedmont 9 147 
Peneplain concept 6 164 
Pcticroplidae 5 433 
PeneropUs pfrtttsus $ 432 
Penetrauictcr 11 304$ 
Penetrance, gene 9 618 
blood groups 2 267 
human genetics 6 51 1 
Penetration twin (minerals) 

8 464-465 
in StauTolite IS 75 
Penguin 9 6IR-GI9*; 12 607 
AdeUe 12 607 
emperor 12 007 
Galapagos 12 607 
Penicillin 1 475. 574; 6 38; 

8 678; 9 Cl't 62^; 13 374. 
528, 14 22 
allergy, atopic 1 257 
aniihiotir 1 404-468 
antimicrobial arrhity 9 620 
assay 9 620 
liiosynthesis 9 620 
chcmisl^ 9 619, 020 
chemotherapy 3 53 
dimcthoxyphciivl 
penicillin 9 619. 620 
paresis, general 9 564 
pharmacology 9 620 
synthesis 13 600 
therapeutic use 9 620 
ty|>cs 9 619 
Penicillinase 2 20 
PrnUtllinm 2 380; 3 483-484; 
5 123. 9 235: 13 141. 542; 

14 483 

Moniliaccae 8 569 
Pentdf/ium camrmherti 1 574 
Pentcilfium cbarlfui B 92 
Penici7/ii<fn rhrysogrnum 
1 466-467. 574; 8 569 
Penicillium digitatum 5 547; 

8 569; 10 506 

Penieitlium expansum 8 $69; 
$71; 13 HI 

PeniriUium griteofttlviim 
$ 563; 6 274 

, Penfdffium ifalieum $ $47; 

I 8 569 

Pentcfffium jancunoshii 6 274 
Pmuiffium fauanicum 5 188 
Penicillium nfgrictans 6 274 
Penicillium noUtum 1 ^-467; 
5 28: 8 569 

Penicillium raislriekii 6 274 


Penieillium requeforti I 574. 

8 15: 8 452 ■ 

Penicillium spinulosum 1| 
Penicillium uiricae 6 27< 
Feninsulas 5 110 

Penis 9 621 

bone S 472-473 
copulauiry organ 3 472 47; 
histology II 473 
reproductive system i] 45 
Pennales 3 119 
Pennant. P. 3 562 
Pennaria 3 255 
Petmatula 3 255 
Pcnnatula phosphorea 9 621 
Pennatulacca 1 228: 1 255; 

9 621-622*: 12 92 
Pmnelta 2 418 
Penndlidae 2 418 
Penneman, R. A. 1 .101 
Pennldcs IS 408 
Pennine 8 77 
Pennine Alps $ 117; B 184. 

13 408 

Pcnnhrtum gfaurttni R 440 
Pennoll wheat 5 183 
Pennsylvanian 6 116. lU*. 

9 622: 13 169 
animal life 9 521 
plant life 9 504 

see also Carboniferous 
Pennv Highlands 1 521 
Penobscot Bay 14 399 
Pematola Mountains 1 4i<P 
Penstocks 4 10-11 
PmUi prism 8 508 
Pentaborane f9) 2 290 
PentalMiraiie f 1 1) 2 290 
Pentachlorocthanc 3 75 
Pentachloiophcnol 6 422. 

10 112 

Pentneontane 1 249 
Pentacosanc 1 249 
PcntaoManoic add 2 474 
Pentarrinuf 7 327 
Pentacydic ferpene 14 112 
Penladecane 1 249 
3-(n-Pnitadccvl) catcthol 
10 112 

Pentadecylic add 2 474 

1.2- Pentadiene 14 209 
1,4-Peiitadtcne 6 535. 

14 209 

ciT-I.S-PcntadieiiC 14 209 
tranr-l ,S-P«nradicne-1 ,5 
14 209 

1.3- Pentadiyne I 245. 6 .531 
Pcntaerythritol 5 472: 9 $22* 

polyhydroxy alcohol 

10 478 

production 1 29 
Pentaerythrilol tetraniimtc 
5 151. 579 

Pentagon 9 625*; 10471 
Pentagonal bipyramtd: 

chemical stroctures 5 15 
Pentagrid converter • 521 
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Miuhwin’" >• 

nipmervosa 1 2 

Pfiumtrtis 12 J29 

Inc hidrofl'toriil* 7 60 

rtuiw* * 

, pejiunr 9 3 
Pfnt.i«e 9 5: 10 65 
i 5.peiii.iii«Hol 6 225 
\ Penuiione 7 539 
10 ^68 

i-iitaiJiism 'icw finder 
2 129-450 

pciiustomida 9 625-624 
(r);halohacnida 2 643; 

9 025 

I'omi'Cphalid:! 9 625; 

10 320 

■'(ntatonjidac 6 401 
r.iitriic 14 200 
■' 1*« iiiriie 14 20** 

.,!• - rniuiu- 14 209 
Puitriivlpriiicillin 9 619 
p.-iiifiher 10 423 
('•.iilmil hith 9 251 
h--iil,piiiitp 9 94. 97, 624* 
"'molj.iibiial 6 595 
'Vnicxli' \.i(uuiu 9 624-627 •; 
II 2)2 2,33 

jiM|>lili(.iium (ador 9 626 
('i.iMcrcntlioi 9 625 
>itn.iniK plate rcvislancc 
9 f)26 

elrdnxlr anangctnent 
0 fi24 

rterSKHiaiir licUl 9 625 
iDuMial comludanrc 9 626 
f/lau' ruuciil (Uii)if 9 627 
|»>U‘tii).U pioOlr 9 625 
lemotr-nitufF 9 627 
il).irp .-utoff 9 627 
tulic (Xicfficicnis 9 6^ 
f’ liinriMan 2 451 
•’wiloUtc 5 151 
H'-Jiiwaii 6 558 
f*«mose 8 578 

tentosc phosphate pathwa) 

2 40 

2 K6: 4 366 
»< Ppnisl radical I 252 
I'enisI radical I 252 
‘ ■‘'"tMit M 209 
' »'i*nivm- 14 209 
''<^imii»hr.i i 380; g 627 
»lodow 12 238 
■’enuinbia error: x-ray 
“'jsiosiopes 8 368 368h 
Pmu-nhral ecH|Me 4 382 
5 37 

‘“'P'nsVs. K. H 570 
5 542 

‘‘Cplifi q 627 

P-ipjika 9 541 
pnnento 10 232 
‘black) 9 627-628; 

it 618 


Pepperid^ 14 144a 
Peppermint 9 628 
Peppermint oil 8 227 
Pepsin 5 205; 9 628* 
en/yme 5 20-21 
protein meubolism 11 42 
Pepsinogen 4 167; 13 149 
pepsin 9 628 

I protein metabolism 11 42 
Pepsis 8 582 
Peptic ulcer 6 72-73; 

9 628-629«: 14 179 
stomach disonteni 13 150 
Peptidase 5 22 
Peptide 2 195; 9 629 
Iwnd 1 307; II 34-35 
in nature 9 629 
synthesis 9 61^ 
virus 14 32Bd 330 
PfptoiorruK 8 351 
Peptones I 170 
Peptonization 2 8 
Pff>to\lrfploror(u* 7 381 
Peracaridn 3 563, 10 1-2* 
Amphipoda 1 330 341*. 

3 .563, 5 103: IQ I 
Cbiinaeea 3 563, 622* , 

5 103; 10 1 

Iso(>0(la 3 563: 5 101; 

7 283-2R4*: 10 I 
niorphologv 10 1-2 
Mys>d.i(ra 3 563: * 103: 

8 68.1-6H5*; 101 
relationships among 

Peraranda 10 2 
S{>e1aeogiipliarca 3 563: 

5 103; 10 I. 12 601* 
Taiiaidacea 3 563: 5 103: 

10 I; 13 188 '19* 
Peracetic acid 5 44: 10 29 
piodiirtinn 1 29 
Perarid: ejKixidaiion 5 43 
hvdroxylalinn n*arfioii 

6 571 

Perattt'ma 5 9B 
Peranrma trifhophorum 5 99, 
8 170 

Pera^laiate ion 1 595 
Perbenzoic arid 5 44 
Peihiinaii II 641 
Prrea flavescens 10 9 
Percent alcohol hvilrometer 
scale 6 lk)2 

Percentage (solution) 1 .161 
Perception I 595: 10 2-9* 
agncKiia 1 113 
behavior, ontogrnv of 
2 143 

changes awl events 10 8-9 
dcOnition 10 2 
environmental spaces 10 7 
as an exploratory process 

10 2 

guessing, supplying, or 

surmising 10 5-6 


PiTception-ront. 

hallucination 6 323 
methodology 10 6 
motivating of behavior 6 4 
personal thecjn 10 33 
puisons and cultural 
environinem 10 8 
problems 10 7-10 
as a process «( tnoiiitoring 
h(4t.ivior 10 4 
.surfatrs and permanent 
objects 10 7-8 

Perception, extiasensorv ser 
Exi rasonsoiA' ])crcrpiioii 
(RIP) 

Perch 10 9*: 13 357 

marine Rslieries 8 11.1 
u'hite 12 249 
Pcu'heion mare 6 469 
Prtrhiorate3 73. 10 9* 
production 4 466 
Perchloiic acid 8 73 
Peirhloioetlitlene 3 74, 75 
solvnit 12 496 
Pen1:lorometn\l meiT.ip(an 
13 245 

Penhmmdlcl 105-106; 10 2<f 
iVuIirmnic icid 3 lOI 
Pcnid.ie 1 13: 10 10 
Perciformes 2 111. 170. 9 442 
, 10 9 10*; 1.1 5.10 

adaptive radiation ID 10 
barracuda 2 10.1 
bass 2 106 
bltieruh 2 271 
ciappie 1 539 
darter 4 1 3 
(roiKimics 10 10 
iiuckcrcl 8 9 
perch 10 9 
.sctiipin 12 69 
shceiHhead 12 219 
siiiirisli 1.1 291 
' Pettotafion (i(ti.itum: 

pcimleuin pnxrs.sing ID 70 
Percoiijorphi \rr Perciformes 
Percojjsiloinies 9 442: 10 10* 
Perr»/Miv triin.wrmri/ana 10 10 
PercuhMon. center nl aee Ccniei 
of percusiitin 9 617 
P'-rcussicni caps 10 592 
PiMCussion drill 8 471 
caMc-tool drill 2 3H4 
rock drill 3 4I7 
Priximion instruments 
8 665-666 

Percussion welding II 495 
Perekop, (Jutf of 5 115 
Perennial plants 10 10-11 
Peres. A. 11 437 
Perr^kia artt!eala 8 241 
Percy. M- 5 493 
Prrfiin 7 122/ 

Perfect binding: book 
manufacture 2 288 
Perfect flower 5 526 


Perfect gai 8 41 

flow of fluids 5 325 
Perfect infonnaiion: game 
j theory 6 26 
Perfect nnmben 9 224 
Perfea recall: game theory 6 26 
Perfecting piess 10 620 
Perfectly Inelastic collision 
3 291 

Peiforatcd-tray exirartur 
12 499 

Perforating: sheet metal 12 253 
Perforndc acid 5 44 
Pergidae 6 574 
Peiha|>sjii<«]i 10 234 
Perianth 2 324; 5 327 
Pni.n terns nodos.! 2 5^a; 

7 623; 8 558 
joint t'.isoidcis 7 315 
Pntbolaster Helm 12 619 
Peiicaniial cavity .1 157-138 
Peiicaidiris 6 361: 7 621, 

ChfXMUC C .161 
ftiniiuMis 6 .161 
hrmorrh.igic 6 361 
puriilf-iit 6 361 
seiofd)iinous 5 361 
Peril aitUiim 6 357 
Peiiiaip2 324:3.543-544 
fruit 5 543 544 
l>rbce 7 623 
Petiifueriiim 5 %5 
Peiuiinc law 5 15)7 
Peikyitr 10 II*. 179; II 105. 

1 15-116 

Pcriivclic KIm rs 10 117 
Peiideim2 97:7 4S9; 10 1112* 
cork 10 12 
cork lambiutn 10 11 
leaf anatomy 7 436-441 
origin 10 II 
Perirfiriium II 51 
Ptridinium unbmatum II 55 
Pfridium .Tpim/>es II .52 
Peridot 6 99: 9 .117 
gem 6 99 

Pcriilolite 10 12-18* 66; 

11 590; 12 156. 196 
a>m|>nsitioii 10 12 
fomposirion of mantle 
8 532 

with dunitc 4 294 
latcrite, ferruginous 7 407 
occurrence 10 12 
.Saint Paul's Rocks 8 552 
strut ture 10 12 
texture 10 12 
P€ridrotna 7 470, 472 
Periechucrimtes 4 366 
Perigee 6 126; 10 13* 

(Idc 13 635 
Perigone 5 329 
Perigyny 5 327. 332 
Perihelion 6 125; 10 IS* 
orbital motion 9 $71-3^2 
Perijove 1 495 
Ferilamptdac 6 547 
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394 

PerlUaoil^ 290 

printing'inli vehicles 

7 US 

rerllymph 4 SIS 
Perilymphatic sac 4 819 
Perineurium 9 53 
Period (geologic tiiiK*): 

Cambrian 2 424-427; fi 136. 
142; 9 50-1. 521: 11 44; 

18 169 

Crutamnis 8 542-''fl6*; 

6 136, M2; 9 6. 505, 521; 
IS 169 

Devonian 2 m-, 4 85 SO; 

6 136, 142; 9 504, 521; 

15 169 

Jiira*(iic 6 136, 142; 7 325 
327*: 9 .505. 521: 11 388; 
13 169 

Mississippian 6 136, M2; 

8 517; 9 504. 521; IS 169 
Ordovician .1 045, 6 136. 

142: 9 373-376*, .504, 
521: 13 169 

Pennitylvatnan 6 136. 142; 

9 504, 521, 622. IS 169 
Permian 6 136, 142. 9 504 

505. 521. 10 23 27; 

IS 169 

Quaieinaiy 6 136. 142, 

11 183*; IS 169 
Siluriiin 6 136. M2. 9 504. 

.521: 12 327-329*. M I6»» 
rertiary 6 136. 112: 9 506- 
507; IS 169, 386. 523-521 
Triassic 6 1:16; 9 505, 521; 
11 3KH; IS 169. 14 81-85 
Period (perimhe phenoniaia) 
10 IS 

periodic motion 10 IS 
sine wave 10 101 
Period-parallelogram 4 562 
Periodate 7 238; 10 IS* 
Periodic add 7 238 
Periodic functUms 4 561 
Periodic heat conduction 
S S86-389 

Periodic kilns 7 346 
Periodic magnetic fnru:>ing: 

travding'Wave tulie 14 70 
Periodic motion 10 13 
anharmonic oscillator 
1 40? 

harmonic motion 
6 S4I-84S 
vlbratimi 14 SI 1 
Periodic perturbations 10 S7 
Periodic phenomena 5 487 
Periodic table 10 13-15 

add-base propeities 10 14 
actinide dements 1 54-.55 
alkali metals 1 246 
alkaline-earth metals 
I 246-247 

atomic volumes 10 M 
diemical structures 

8 82-42 


Periodic table-cont. 
chemistry 8 46 
halogen elements 6 324 
inert gases 7 90 
ionization potoitial 10 15 
lanthanide contraction 

7 399-400 
m^al 10 14 
metalloadd elements 

8 292 

nonmetal 10 14 
period 10 13 
valence 10 14 
Periodicals 7 .542a-S42b 
foreign-language 
licriodicaU 7 542c 
Periodicity in organisms 
10 15-17 

environment 5 12-15 
mechanism of penistent 
rhythms 10 16-17 
migratory behavior 8 428 
penistetK^ of the rhythms 
10 16 

Periodontal membrane IS 674 
Periodontia 4 64 
Periodontium IS 674 
Periodotite 7 16 
Periostetim 2 284; 12 364 
Periostramm: Mollmca 8 560 
Pdccv|>ocIa 9 613 
Periftatopsix 9 329 
Pm>ff(w*I4:9 329: 10 252 
Peripheral theory: emotion 
4 584 

Peripheral vision 14 336-338 
/>eri7)hv»<i S 255. 487; 4 39; 

9 329 

Periphyton 5 528, 538 
Periplanetn 1 565 
Prriptanttn amrriratm 1 19-23; 

3 251: 0 416 
Periptvehidae S S94 
Periptychus .3 S94 
Peripylina 12 27 
Pmsarc 9 242 
Perisrclidae 4 212 
Perischoechinoidea 4 360; 

10 17* 

notlirioridaroida 2 306; 

4 360 

Cidaroida 8 120; 4 360 
Echinorystftoida 4 359, 360 
Falacchlnoida 4 360; 9 496 
Periscope 10 IMS*: IS 213 
depth IS 218 
prism, optical 10 624 
submarine 10 18 
tank 10 17-18 
Periscoplc ^tant 12 234 
PerUkop lens system 
7 452-453 

PerissoilacLyla 8 82: 10 18*: 

12 364 

donkey 4 262-263 
horse 6 488 


Perisiodactyia fossils 10 18-20 
rhinoceros 11 545 
tapir IS 395 
PeristaliU 4 166 
Peristerite 5 213 
Peristome I 396; 2 381; 4 108b; 
5 96a, 96b, 287; 6 271, 593: 
7 275; 10 546; 13 530 
Pcritectic transition 5 56 
Perithectum 1 574; 11 67, 110 
Peritoneal cavity 1 3 
Peritoneum I 8; 10 20* 
Pnitonitis I 492; 8 66; 6 73; 
7 623; 10 20* 
infection 10 20 
Peiiirichida 6 467; 10 20-21*; 

II 53 

PciJtrichous fla^llatton 2 63 
Peritrophic membrane 7 124 
Pcnwmkic 9 610; 10 21* 
Perkin, W. II. 4 298 
Perkin reactiim S 374 
aldehyde 1 230 
Perla 10 415: IS 153 
Perlite 10 21*; 11 560; H 347 
Perlman, I. S 624; H 66 
Permafrost .5 540; 9 152: 

10 21 - 22 * 

Arctic and subarctic 
tslauids I 523 
climax plant formations 
S 186-192 

hydrolaccnllth 6 556 
iwlvgonal ground 10 472 
soil m^anics 12 455 
Permalloy 1 259; 10 22* 
magnetic alloy 7 264 
4-79 Permalloy 8 85 
45 Permalloy 8 85 
Permanent inagnel moving coil 
voltmeter M 370 
Permanent mold casting 
2 542 

Permanent tet*th 18 674 
Permanent thenmKlinc IS 561 
Permanganate 6 89; 10 22* 
chemical oxidant 9 464 
Permasyu motor 1 284 
Permeability (naval architec- 
ture) 12 275 

Permeability (porous media) 

10 74-76 

Permeability (soil) 12 454 
Pcrmmbility, magnetic 8 50; 
10 22-23*; 18 296a 
absolute 10 22 
Ampcre'i law 1 SS2 
electriod standards 4 458 
magnetic units 4 460-461 
measurement 10 23 
Klativc 10 ^-23 
for sea water 12 106 
unit of (daKy) 4 IS 
Pernieameter 10 23; 12 454 
constant head type 12 ^ 
falling head type 12 454 


Permeaiei 1 in 
Permendur 8 85 

magnetic alloy ? 264 
Permian 6 IS6. 142; 10 a »» 
IS 169 ” • 

animal life 9 521 
Australia 10 25 
deserts 10 26-27 
glaciation 10 26 
Glossopteris flora 10 26 
India 10 26 
life 10 27 

North America 10 23 
orogmiy 10 27 
plant life 9 504-595 
Russia 10 23 
South Africa 10 25 
South America 10 26 
tiUlte 10 26 
Pciminvar 7 264 
45-25 Perminvar 8 35 
Permissible: cxplobivc .5 151 
Permittivity 10 27 

Cotitomb's law 3 .516 
dielectric constant 

4 II1-II2 

dieletirica 4 IM 115 
electrical units 4 400 161 
Prrmopfwru^ 9 614 
Permutable obsors-ations 7 411 
Petmutations 3 305 
Pm'nicious anemia 195. 4 2.16 
tirculaiion ilLsonten 
8 141-144 

hematocrit deteiiiiin.U)m) 

5 195 

vitamin Bia 14 342 
Perognathui 6 440 
Pt!rognathus bailryi S 4T1 
Perofrnathus hispidm 3 473 
Peromyscus 8 618 
Peronelta /a/mniVa 7 234 
Peronosperalcs 10 200 
Peronoxpora 10 200 
Peronoxpora de5tructo7 9 527. 
10 310 

Peronospnra mamhurua 12 51'* 
Peronospora pisi 9 601 
Peronospora tabaana 13 663 
Per&phora 1 574 
Perothopidae 8 277 
Perovsklie 10 27-28 
Perovskite-type ferrocl«.iri« 

5 225-228 

Petoxidase 2 19; 10 284 
intluleacctic add 10 34 
Penneide 10 28-29 
bleachti^ 2 259 
chcfiUcal oxidant 9 463 
electrochemical procf« 

4 466 

in ethers 5 85 

Inoigantc peroxides 16 28 
organic perentides 10 29 
persulfate W 37 
Peroxyanion compound !• 
Permiydicarbon^ 10 28 



,^Tdlpbo«ph»«e 10 28 
p^yduulfate 10 ffl. 37 
p^vdi^ulturic acid 18 262 
[.groxvinolybdate 8 565 
Ppioxvinonosutfate 16 28, 87 
PcroxMW<«*os“*f“”<^ acid IS 262 

pcro^'nKJhatc 9 102 

Prtrtx' '••dfatt 16 87 

9 102 
complex 


12 582 

fffpcfiii'cular 9 198 

groinrtry, euclidean 6 158 
pprpttual calendar 2 415 
r(n>et^>9l motion 16 29'90 
rpri>rt'>ii"^ mobile 16 29 
rnrhenic acid 1 1 544 
pMTier, C IS 405 
Pfrrm. J. 1 697 
fprioii, O. 7 412 
Pem. R I- 8 429 
Perifa 1 1B7, 189 
Prrsra nmirit^na I 696 
>)cl.i I'cTSfi (Algol) 2 190 
pLi'fid sliowtT 8 506-307 


IVncjds 10 S8 


Perturbation (aatronomy) 

—eont. 

oommeniurable motioni 
16 88 

effect on comets 8 314-315; 
10 88 

long-term 16 87 
method of ipedal 
perturbatiom 16 87 
nongravitational causes 

10 38 

orbits of planets 10 87 
periodic 16 87 
satellite orbits 1ft 38-39 
short-term 16 87 
Perturbation (mathematics) 

10 39-41 

canonical transformation^ 
2 438-439 

degenerate 10 40-41 
examples 1ft 39 
iteration method ID 39 40 
Perturbation (ipiantum 
mcclianics) 10 41 
quantum field theory 

11 15M53 


xti Prrvids 8 307 
P'^ntpliom pMnrtrt/« 4 33 
F^\fffhimasirr neozflanirus 

9 .199 

Pmrih 3 412-413: 10 30* 
I'liNliinp, missile I .541 
iVrsian (.idf 1 580; 7 56. 

^ 219 271 

|)earl fisheries 9 606 
t.ull icd 10 224 
Pmi.«n bmb 7 448 
l'nsi.in melon 10 30 
rnsiait Halniii 14 384 
nut nop rtilture 9 232 
Pmimmrm 4 358 
PetsMton 1 2.55 
Penonaliiy disorders, 
transient I 8 

ffnnniiliiy theory 10 50-S7 
Miavior cunsUlcncies 
1« 30-31 

Frcudianiun 5 535 
{WPtonality ataciisnient 
10 34-30 

personality research 10 SB 
Mudy approaches 10 51-33 
Pwsoiincl decontamination 
4 58 

•’et’lieciive drawing 10 214-216 
’’'■''pcoive view: descriptive 
Rnmietry 4 69 
Pennltatc 10 28, 37- 
feisulfiitic acids IS 262 
piuduction 4 466 
•’"ihiie 5 211-212: 10 57- 
Penhme texture 7 12-15 
•‘eniianate 10 29 
'■'nurbailon (astronomy) 

10 37-39 ^ 

eelestlilmedianlatlMO 


Pertussis .rer Whooping toiieh 
Peru Chile Ticnch 8 576; 9 484 
Atacama tiench 4 326 
mono|da(ophorani in 
8 576 

Peru C^urrent 9 488 
Pcrvlme 4 516 
Peshkov, V. 6 393 
Prstalotifi 8 213 
Prsmhtia gwepmi 8 213 
Pf^talotia pahnantm 8 213 
Prstatotia iheaf 8 218 
Pr\talotxia 8 254 
Pesticide 10 41-42 
mitidde 8 518 
nrmatoridc 9 28 
rodonllcide 11 615 
\ee al^o \gttcuUursil rhcni 
istn: sAgiutilture; 
Fumigant: Fiingislat 
and funginde; 
Herbiride; Inserii<ide 
Pet foods 5 406-407 
Petal S 329 

Echinoidea 4 375 
Feialichthvida 1 52B 
Petalitc 7 .543. 544: 10 457 
Petalodnntidu; 2 316 
Petalommu 5 98 
Pflalostemon 8 190 
Petaluridae 9 275 
Petasma S 105 
Petechiae 6 412-413 
Peter the First Range 1 577 
Peters, M. S. 6 367 
Peten. R. 8 44 
Petersen grab .sampler 8 102c 
Petiole 7 484 
Petit, A. 12574 
Petit mil 5 40 
Pttltcodiac Estuary 14 899 


^Itgrain oil 18 497 
PETN 5 181 
PetKl 10 637 
Petri plate 2 6 
Petrie. F. 1 515 
Petrifaction 10 42 

calcified tvpcs Ift 4£ 
coal balls 10 42 
formation 10 42 
geochemical processes 
10 42 

opal 9 332 
silicified types 10 42 
Petrified forwts 10 42-43 
Petriidae 3 277 
Petrobiona 10 92 
Pftmblona tnn\sUtam 2 396 
Petioch^hal 10 43-48 
indiiMrY 3 533 
raw maierials and pioducts 
to 44 

see rtho Petroleum 
processing 

Petrofabrir analysis 10 48 49 
fidd measurements 10 49 
hand specimens 10 49 
sedimentarv rrwks 12 131 
thin sections 10 49 
Petrofabiic di.igijm 10 49 
Petiogtnesis 12 316-317 
Peirogmv’s trsUliia system 
12 116 317 

Petrographic mi<Tosro)>c 10 49 
Petiographir piovinrc 
10 49 52 

anorthosite 10 52 
ba!(all-andc*siic riiyoltie 
10 51 

basic ultral>asic 10 51 
flood basidts 10 50 
granwlioritc-gianite 10 51 
Iriiciic basalt-potash 
tracliybasalt 10 51 
I neplirime syenite 10 52 
oltviiK tiasalt irachytr* 

10 50 

spilile keraiophyie 10 51 
ultiabasic tork 10 52 
Petrografihy 10 5?%54 
c^ petrography 3 232 
disaggiegaied samples 
10 52 

magnetic separation 10 52 
microscofuc 10 53 
mineral fractions, 
separation 10 52 
mineral franions. study 
10 S3 

mode of a rock 10 58 
Petrolata 14 444 
Petrolatum 10 54*; 14 445 
petroleum prtwtucts 10 72 
Petroleum 10 54-56 
arcHnatIcs 10 55 
carbon 2 462 
chemical composaion 
10 54 


HtmUiNii ooology EOS 

PetTolcum— eofit. 

components other than 
h^rocarbcmi 10 55 
cycloparafflns 10 55 
I>e.ntf/ovibrio desutfuri- 
eatts 18 2 

energy sourm 4 601 
formation IS 2 
hydroairbon properties 
i 10 55 

hydrocarbon types 10 54-55 
migratlcm 10 56-57 
mineral fuel areas 
8 444-447 
nail: a\ sources cd 
liydrocarbons 6 585 
orcurreiire 10 60-61 
oil analysis 9 278-279 
origin of 16 56-57 
paralUns 10 54-55 
physical properties 10 54 
pyrrdysis 11 118 
resins 6 5.36 

seismic ncpiuration for 
12 148 

Hlierifir gravity JO 54 
sec ahn Petroleum 
(origin): Petroleum 
engins'ciing; Petroleum 
geology: Petroleum 
procisuing: Peiroicnim 
products 

Petroleum (origin) 10 56-57 
diemiral fossils S 29 
primary migration 10 56 
sccondarv migration 10 57 
Petroleum acid 10 55 
Petroleum coke 8 271. 272 
graphite 6 257 
Petroleum ttewaxlng see 
Dewaxing (|wtfuleum) 
Petroleum engineering 
10 57-00 
corrosion 16 59 
drilling 10 57 
dectrical surveys 10 58 
gamma-ray surveys 10 58 
gas-cap drive 10 59 
gas expansion 10 
gas-oil separatitHi 
problems 10 58-59 
gravity diamage 10 59 
neutron survess 10 58 
oil-water separation 10 59 
pay formation 10 59 
production forecasts 10 59 
recovery jiroblems 10 50 
recyding 10 59 
secondary recovery 
10 59. 81-88 
stripping 10 59 
water drives 10 59 
Petroleum ether 10 72 
Petrtdeum geology 10 60-64 
fadm (geology) 5 17b 
petroleum depoiiu 
10 60-61 



t96 


Pvtroltum grMM 


Petroleum geology*-con(. 
reurvoir fluidi 10 64 
roervcMr rocks 10 61*63 
reservoir traps 10 63 
Petroleum grease 10 72 
Petroleum Incendiaries 7 54 
Petroleum jelly 14 444 
producu 10 72 
Petroleum lubricants 7 602 
Petroleum microbiology 
10 64* 

exploration 10 64 
formation 10 64 
production 10 64 
Petroleum processing JO 05-71 
acid treatment 10 70 
alkylation 1 255 354 
aromatiration 1 549 
breaking tlie large 
molecules 10 66 
clay-contact adsorption 
trenitmetit 10 70-71 
coking ({)etroieum 
rdining) 3 273 
cracking 3 532*555; 

10 68-69 

dchvdration 10 70 
desalting 10 70 
dcsulfuruatiim 10 70 
dewaxing (pciroU’Uin) 

4 91 

hydiftcrncking 5 552 
isomcruiiiion 7 261 -282 
lubricant 7 001*600 
lubricating oil ptorcssing 
10 66-67 
naphtha 9 2 
oil analysis 9 278-279 
propane 11 6 
rebuilding the desired 
dicmiral compounds 
10 69 

reforming (|M*trolcutn 
refining) 11 403-404 
separating the aude oil 
10 65-68 

solvent treatment 10 71 
sweetening 10 70 
treating processes 10 69*71 
vapor-phase tmtment 
10 71 

wax, }>eirolcuin 14 445 
see ntso Petroleum 
products 

Petroleum products 10 71-73 
alfcraft fuel 1 177-179 
distillate fuel 4 246 
fuel oil 5 556-557 
gasoline 6 68-71 
jet ftid 7 306 
keroslne 7 337 
liquefied petroleum gas 
7 540 

major products 10 71 
minor products 10 7l 
naphtha 9 2 
oil analysis 9 278-279 


Petroleum products— coni. 
pctTodiemical 10 43-48 
petrolatum 10 54 
wax, petroleum 14 445 
Petroleum prospecting see 
Prospecting, petroleum 
Petroleum leservcdr 
engineering 10 73-81 
compressiem mergy 
10 76-78 

computing components 
of flow 10 76 
darcy 4 13 
Darcy’s law 10 74-76 
depiction drive 10 78 
energy and producing 
mechanisms 10 76 
gravity-drainage drives 
10 79 

material balance ixpiation 
10 73 

mnlti-ptiate production 
10 75 

oil or gaN in place 10 73 
(icrmeabiUtv 10 74-76 
KTont developments 10 80 
reservoir ciigiin*<*ring 
analysis 10 79 
soliil ion-gas drives 10 78 
water -drive reserv<iirs 
10 77 

Pcrrtdeum secondary reet»vcrv 
10 59, 81-83* 
cneigy snpplcmcni 10 81 
Oiiid rontainination 10 82 
fiiild displacement 10 82 
fluid segregation 10 82 
miscible displacement 
10 S3 

mobility ratio 10 82 
oil retnition 10 82 
residual oil 10 82 
surface actisc inaterials> 

10 83 

Petroleum wax srr Wax. 
petroletim 

Petwlifthes tridetititfut 4 31 
Petixdogir prttvlna' 12 142 
Petiologv 6 I37-I39. 10 85-88* 
coal petroU»gv 3 232, 
240-242 

high-prc^>ute phenomena 
6 441-446 

ijpteous rocks 10 83*84 
index mitirial 7 56 
mctamorphic rocks 
10 86-88 

sedimentary rocks 10 84 85 
stmctiiral {tetrology IS 205 
Petromyzon 2 485; 8 651: 

9 46, 47, 529 

Petromyzon marinus 7 388; 

10 88 

Pettomy/ontia 10 88 
Petromysemtiformes 10 88 
Petrosetinum 14 305 


PetrMflinum erispum 9 568 
PelroteJtnum crispum var. 

tuberosum 9 568 
Pctrunkcvitch, A. I 498 
Pettenon, O. 9 266 
Peteijohn. F. J.4 261; 12 24. 

142. 241; 13 209 
Petunia 9 408. 40S«: 12 127 
Perturbed problem 10 39 
Petzite 6 230 
Petzval, Josef 9 368 
Petzval condition 9 368 
Petzval curvature 1 6 
Petzval objective: optical 
lenses 7 453-454 
Pewee 10 88 
Pewter 10 88-89 
tin alloys IS 650 
Peycr's patches 4 161 
Pe>'ronie’s disease 11 482 
Peziatla 8 213 
Priicuta rorticofa 8 213 
Przizclla lythri IS 172 
Pfeiifer reaction 7 638 
Pfeilfcr's bacillus see 
Jlarmophilm influt'inae 
Pfit/itiger isatin metluMl 
11 193 

Pfitzingcr process; qiiinoltnc 
derivatives 7 65 
Pfilziiigcr scheme 11 192 
Pfiind, A. II. 10 450 
pH I 40: 10 89* 

in dingencsis 4 95 
hvdrogeii ion 6 551 
isoelectri^ |>nini 7 275 
titration, imientiomctrir 
IS 660-661 
Phaenlirh 10 421 
Pharotus 14 375 
Pharus I 235 
Phams p\rum 5 98 
Phams stokrsii 5 99 
Phaenocephalidae S 276 
Phaenorora 11 511 
PhaecNlu tyae 14 128 
Ph.ieodiclvos|)orac 5 562 
PhacodUlymae 5 562; 12 604 
rhacohelicos(H>rar 5 562 
Phaenphraginiae K 213; 12 604; 
14 128 

luiigi Imperfecti 5 562 
Stllbcnaceac IS 141 
Tubcrculariaceae 14 128 
Phaetzphyta I 237; 10 89-91*. 
m, 320, 346; 13 544 
algae 1 237 
classification 10 90 
Cydosporeac 10 90 
eronomic importance 
10 89 

Heterogeneratae 10 90 
Isc^cneratae 10 90 
morphology 10 69-90 
Nematophytales 9 34 
reproduction 10 69 


Phaeoplax S 579 
Phacoscolecosporae 5 5S2 
Phaemporae 12 604 

Fungi Imperlecti 5 562 
Melanconlales 8 215 
Phaeostaurosporae; Fungi 
Im|M>rftirti 5 562, 8 2b 
Piiage: Bacillus menathmum 
Vitus 14 328(1 
suil microorganisms 12 482 
typing 4 208 
see also Bacteriophage 
Phag(x:yte 2 9 
Phagocytic reaction 1 473 
Phagocytosis 1 469; 2 605; 

10 91*; 14 328< 
bilirubin 2 186 
cell membranes and 
monolayers 2 607 
innainmatiem 7 97*98 
opsonin 9 345-346 
thermotherapy IS 593 
Phagotrophs 8 129 
Phalacridac S 278 
Plialari<Koi,i(idae 3 480 
Phatacrocoiax 9 GI2 
Plial.icnid.u' 3 6't3. 8 600/^ 
Phalaenoptilus 6 440 
Phalanwptilu^ nultaUii 2 448 
Phatangev 5 428; 6 333 
Phalangeal formula 12 361 
in liirds 12 3G0 
in Caudaia 12 164 
I he f(N)t 12 3G4 
the hand 12 361 
in mammals 12 .3G4 
in Rqililia 12 364 
Phalangida 1 496, 558, 

10 91-92* 

Cyphophthalmi 10 92 
l.aniatores 10 92 
Falpaiores 10 92 
Phalangiutti 10 92 
Phttlangiutn cinrrevrn I 496 
Plialanbieriidae 11 45 
Phatansterium 11 45 
PhalaroiK* 3 9, 10 
Phalaropidae 10 92 
Phalaropodidae 3 9 
Phalaropw fulicorwus 10 92 
Phalloidine 8 660 
Phancrite 1 489 
Phancrilic rock 7 16 
igneous rocks 7 10 
Phaneroccphalx 10 461 
Phaneio/oic Eon 9 521: IS 16^ 
Phanerozonida I 598: 10 92* 
Nutoiuyutina 9 170; I® 
Faxillosina 9 599; JO O*- 
Pustiilosa 10 92 
Valvatina 10 92; M 260 
Phanotron 8 2S6 
Phanotron tube 6 61 
PhantMtron delay circuit 
IS 645 

Phantom midge 4 212 
Pharadh ant 6 581 
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pl„re,tone Calcfapongia 
10 519 

* 396; 16 92*, 

51!. 519 

diemistiy 

10 !J2-95 

pharmacy 10 97-98 
Phirn4rt‘ui>«*s testing 
10 93-94 

bioU^ic^ 2 218 
filli^llcd.p^oduct testing 
10 94 I 

manufacturing pmcctlurcs 
10 93-94 

mairriaU 10 93 
rUimiaforfvnainioi 10 97 
1*1 armac()gtH)8V 10 94-96 
phainucy 10 97-98 
mtirccs of tnatt'Tials 
10 94 95 

«)iit1ictic inaioiiuls 10 96 
Mpos of maltTials 
10 95 96 

nxs of materials 10 95 
Pharmacology 10 97 
bicKivsav 2 198 
phaimacy 10 97 98 
Pli iimaco(i)(Tap\: 

pharinacologv 10 97 
Plurmarv 10 97-98 

general |>tiarm.uv piaaict* 
10 98 

hospital 10 98 
manttfariuiitig 10 98 
mediiinc 10 97 98 
phaiinaccuiir:il dieniistiy 
10 n3-91, 97 98 
phaiiiiaccutical eiliiration 
10 98 

pliainiaieutical 
jmi«l>tu(lcn(c 10 98 
plianiiuccuiical rcjicardt 
10 98 

phaniiatogtiosv 10 94 96. 
97, 98 

pharmacology 10 97-98 
8As}omftriirur morino 14 114 
riiarotaxis IS 403 
Plianiigcal pouch IS 618 
I'har\ngolKlclIac 1 531 
i’harvnx 1 1SO: 10 98-100*; 

13 613 

^Hgestivc system 4 165 
einbryolt^ 10 98-99 

gtou (ierivaiives 10 100 
histology 10 99-100 
pharyngeal derivatives 
10 99 

’’•urynx dinnlcn 10 IflO 
flmnlarrtos cinema 7 368 
Pfiiuculanus 8 155 
<’5o«..|ntoi>w 9 4.54, 12 347 
Phase (alternating current) 

1 269 

Phase (astronomy) 10 100 
®f lupiter 7 821 322 


Phase (astronomy)— ronl. 

Mars 8 M7 
of Saturn 12 S8 
Phase (periodic phenomena> 

10 100-101 

Phases, interface of see 
IntMfao! of phases 
Phase smgle 10 101 

parallel ac circuits 1 273 
series ac dreuit 1 271 
Phase-angle measurement 
10 106-109 

electronic phase-angle 
meter 10 106-107 
electronic switch 10 108 
laissajous figures 7 542-543: 
10 107 

ORdlloscopc methods 
10 107-108 

phase nietci 10 102-103 
phase-order iiidicaiui 
10 lOH 

phasc-relaiion in(lhai»i\ 

10 109 

power-factor meter 
10 561-562 

synchrontrer 10 109 I 

ivndiroMope 10 109 | 

thrce-voliinetn method 
10 106 

Phase rliangcr microwaves 
8 413 414 

Pliavc diagiain 5 55 
alloys 1 260-265 
in fiwed-salt svsiems 5 579 
hclium-4 6 392 
for silicates 12 316 
in sulfide systems 
18 246-251 

Phase diagrams («. -inat.ng 
cunmi) 1 270 

PhiUe dilfermcc mcaMneiuciit 

9 431-452 

Pha&e-discriminalion 
multiplexing I 352 
Phase distortion 4 256 257 
Phase e<iuilibriuin tee 
Kquiltbrium. phase 
Phase inverter 10 101-102 
fidelity 10 101 
paraphase amplifier* 

10 101-102 

push-pull amplifier II 105 
transfonnci inverter 10 101 
Phase meter 10 102-103. 106 
power-faelor meter 
10 561-562 
syndiroscope 10 109 
see fl/io Phase-angle 
measurement 
Phase modulation 8 527: 

10 103 

advantages 10 103 
angle modulation 1 ^5 
applicatioiis 10 103 
duration (PDM) 8 528 


Phase modulation— rout, 
fundamental properties 
10 103 

microwam 8 414 
noise response 10 103 
phase modulator 10 lOS 
Phase-rntMliiUiion detet'tor 
10 109 

Phase modulator 8 5.30: 

10 I03-I06* 

Anustroug circuit 
10 104-105 
phase-shift rimitt 
10 103-104 

phase-shifter modulator 
10 105 

pliHsitron 10 105-106 
Phase order 1 278 
Phasc-oider induator 10 108 
Phasc-rdatioii ittdiciiiits 
10 109 

Phase rotation 1 278 
Pha.se rule .5 5.5 
! sulfide i>tiase rqtiitlhiia 

t IS 24S 
Phase rule, (dbbs 14 ill 
Phase rule, minei.ilogical 8 208 
Ph.ist* secpMUie 1 27H 
Phasc-scqiicnce indiraior 
10 108 

Phase shitt 4 256-257 
Phase shift circuit 10 103 10-1 
Phasc-shili disnlminaioi 
4 235 

rie<|uentv inwhiljui'si. 
detector 5 516 
Phase shift noiliilatu! 

10 104-105 

Phase-shift oscinatm 
9 420 421 

Phase spiMV 13 59 60 
Bnll/nianii tnns)mrt 
e(|iiation 2 281 

I lUmilioirs crpiaiions of 
motion 6 330 
prxdwbiliiy (plivsics) 

10 63.3 

Phase stability: parlidc 
atcd'Talois 9 576 
Phase irausforr'Hlion 14 27 
r' ise transitions* 

fcrroclccirlcs 5 228 
Phase velodty 10 106 
contrasted to grotiji 
vclotiiy 6 285 
tight 7 502 

microwave tiansmliwion 
line* 8 423 

wavelength measurement 
14 439 

Pfmteoftic 2 115 
Pkaseolus ncutifoltus var. 

lactifotim 2 116 
Phasrolus lunatus 2 116 
Phaseolwi muttifloruf 2 116 
Pttaseolus virus 2 12 538 


Pheteolus tmlgaris 2 116 
Phasianidae 8 58; 6 18, 291; 

9 587. 602: 10 109: 11 1S5 
Phasianiis eolchkia 6 18; 

10 109 

Phasing lani|)S 10 109 
Phastitron 8 514 
Phasitron lube 10 105*106 
Phasmid 9 32 
Plia.smidae 9 416 

walking stick H 582 
Phasmitlea ter .S<*u'rncniea 
Phasinidia 1 571 
Phasor 5 46 

elfc***>magnetic radiation 
4 494 

fields 11 396 

Phe.i,saiit 6 18, 10 109-110 
Pheidote 6 581 
beta Phcliandrcnc IS 496 
Pliellcm 10 1112. 13 118 
meiistein, lateral 8 243 
Phettia 1 52-54 
Phellodcim 13 118 
PhelUsgcii 13 118 

meiistein. lateral 8 243 
iwndeini 10 1 1 
Phenacetin 10 110 
Phon.mtilornidiif 3 *194: 6 599 
Phenacodtt'. 3 394 
9, lO-Pheiiaiuhraqiiiiionc 
II 194 

Phcnaiilhrcne 1 548; 10 IJO* 
rrMl-lar cliniit<.al ^ 236 
optical activity 9 548 
Phcnaiitlnenc (steroi'l) 
gly(osidc 6 224 
1, 10-PhenanthroUne 4 273 
Plienarha/itu: chloride 9 401 
IMieuarine 4 104 
Phrur 6 112 

P/ifHgodec 3 
IMieiigodidae 3 277 
PhniotMrbilal .5 41; 6 595; 

II 114: 14 217 
, Phauionpies 10 IIO-III 
gene action 6 i U 
Phenocis'st 10 III*; 13 361; 

14 347 

in andctite 1 397 
in htaait 2 105 
igneous rocks 7 11 
in lanipiophyre 7 389 
in kucite lock 7 480 
in limhurgile 7 514 
in porphyry 10 521 
in rhyfdite 11 560 
in syenite 13 .361 
Phenol I 476: 3 76: lOUMlS* 
pdra-aminophcnol 1 320 
catechol 2 550-551 
coal-tar chemical 3 236 
complex phenols 
10 112-113 
crestrf 3 542 
hydroquinotie 6 565 
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Phenol-^-ront. 
naphthd 9 9 
pecrodiemictl 19 46 
in petroleum 10 55 
picric add 10 214 
production 6 449: 10 112 
reiorcinol 1 1 506 
itructure and 
nomeadaiure 10 111412 
uiea 10111 

Pbenol«coefficlent method 
2 197 

PheiM^'fttfmaldehyde resin 
10 119414 

fabrication and use 10 114 
polymerization 10 119414 
see also Polymer 
Phenol Rd 7 60 
Phenolic acid 9 925 
Phenolic compound 7 111 
Phenolic polymer II 22S 
Phenolic nain: lamination 
10 406 

molding 10 405 
paint 9 499 
see also Phenol- 
formaldeliyde resin 
Phenolphthalein 7 61 

indicator, acid-base 7 60 
Phenolsulfonphthaleiii 7 60 
PhetioUuIfonphthalcin test 
S 192-202 

Phenomcnologital roeflicient 
19 576 

Phenoplaat see Phenoi- 
formaldehyde resin 
Phenothiarinr 1 122. 475. 

480; 6 292; 12 248; 14 16 
Phenotype: gene action 
6 104413 

penetrance, gene 9 618 
Phenoxy radical 7 111 
Phenoxyacctute 9 620 
Phenoxyrnnhylpcnidllin 
9 619 

alpha-PhenoxycthyliMniicillin 
9 019 

Phenyl diketopyrazolidine 
5 99 

Phenyl glycmide 6 224 
Phenyl isocyanate 1 1 1 18 
Phenyl ketone see 
Benzophenone 

Phenyl mercuric acetate 6 421 
Phenyl methyl ketone see 
Acetophenone 
1 -Phenyl-S'inedltyl-S- 
pyrazolone 11 110 
Phenyl thiocarbamide IS 401 
anti-Phenyl tolyl ketoxime 
9 468 

syn-Phenyi tolyl ketoxime 
9 468 

Phenybcetlc add 9 62U; 10 1 14 
2,9/6-Pheny)aretic add 0 423 
Phenylaoet^eoe 6 595 


Phenyldanine 1 76. 914-915; 

2 95, 195; 5 41; 6 508; 7 164; 

10 114, 251, 483; 19 624 
amino adds 1 S08-319 
in histone 9 217 
mefab(dic disorders 

8 258 

plant metabolism 10 957 
in protamines 9 217 
Protozoa 11 57 
tyrothridn 14 177 
see also Adrenal gland 
L-Phcnylalanine II 41 
Phenylalanine hydroxylase 
6 106 

Phenylboizenc see Biphetiyl 

1- PhcnyllM-'n/otrij/ole 2 449 
Phenylchlorosilane 12 929 

2- Pbenyldnchoninic add 

11 193 

ulpha-PhenyIdnnamic add 
7 279 

1- Phcnylcytiohcxm* 6 595 
Phcnytdldiloroaisine 9 401 
Phenyfethylamiiu: 7 289 
Phenylcthylene see Styrene 
Ptienylfluorone 6 178 
Phenylhydnizine: aldehytlr 

I 229 

mi>iK)s»cch4Tidc 8 579 
Phenylliydrarone 7 62 
alddtyde 1 229 
Phenylhydroxylamifie 1 408 
Phenylisocyanate 1 408 
Phenylisothlocyanaie 1 408 
Phenylketonuria 4 236; 8 258 
gene action 6 106 
Phcnyllactic acid 10 114 

2- (Phenvlniercuriainino) 
ethanol acetate 5 503 

Phimylmereurir. acetate I 483 
Phenyltiiercuric nitrate 1 483 
beta-Phenylnapiithylaminc 

5 951 

Phenyl(»atiia/olc 2 452 
Plienyipyruvic acid I 315; 2 57, 
4 235; 10 114 
metabolic disorders 8 258 
Phenytpvruvic oligophrenia 
10 114-115*; 11 81 
pigmentation 10 22.5 
Ar-Phcayl(|uinonimine 1 408 
Phenyltitaniiim triisopropoxide 
0 464 

Plicnyltiichlorosiiane 12 920, 
323 

Pheodiromocytuma 1 74 
dinical pathok^ 

9 192-202 
Pheophorbid S 78 
Pheophytin 9 78 
Phe ro nema 1 398 
Pheucticus htdovicianus 6 275 
Pheuctirus melanocephalus 

6 275 

Phi X 174 4 66(1 
FAudffs temulenta 6 261 


PhUdophora fastigiata 4 52 
Phialophora xferrurosa 9 106 
Phialospores 4 53; 8 569, 571 
Philacte canagica 6 236 
Philaenus leucophthalmus 

6 471 

Philippine Deep 9 482 
Philippine falconet 5 178 
Philippine Islands 9 482-483 
Phitliiis, M. 9 201 
PhiUipsUe 14 611 
PhiUy^n 6 219 
Philodendron 1 497 
PAi7odinm/tM 2 114 
Philoheta minor 3 9; 14 541 
Phihmedes rarckarodonta 
8 682 

Phihmedes longiseta 8 682 
Phihmeira 4 271 
Philt^tcridae 8 78 
Phimosis 1 1 482 
Phinney, B. O. 6 185 
Phiomia 10 636 
Phlebitis 2 5205, 10 11.5 
PMebolepis $ 262 
Phlebolilh 19 615 
Phlebothrombosis IS 614 
drculation disorders 

9 141-144 

Phlebotomus 2 533; 4 218; 

7 450; II 567 

Trypannsomatidae 14 124 
Phlelmtomus fever 10 115 
Phlebotomw papatasi 10 115 
Phleger, F. B. 8 142 
Phlegethon^s 
quinquemaculatw 7 472 
Phlegethonlius ( -■ Prtftoparce) 
quinqnemaculatus 7 469 
Phlegethonlius sextus 
7 469. 472 
Phlrum 14 30.5 
Phleum pretense IS 646 
Phkieidae 6 401 

Phloem 9 493. 10 115-118*. 378- 
379; 13 105 
companion cell 10 116 
of conifers 10 118 
of dicotyledons 10 118 
Rbers 10 116.117 
necrosis 14 76 
parenchyma ceil 10 116 
plant translocation 
(organic soluta) 10 979 
primary 10 117 
secondary 10 117-118 
sieve cell 10 115-116 
sieve elements 10 115 
lieve-rube members 

10 115-116 
Phtoeoa 6 400 
Phlogopitc 2 246; 8 346; 

10 118-119* 

Phlox 9 408, 40Ba; 14 132 
Phobia 10 119 
Phobic reaction 10 119 


Pht^ 8 152-159 
Phobosuehus 0 554 
phoeaena phoeaena 10 522 
Phaeaena vomerina 10 522 
Phocaenldae 10 522 
Phoddac 2 525; 12 122 
Phoebe 5 962; 10 1I9*; 124 ] 
Pkoebis 7 479 
Phoenicia cuprina 8 680 
Phoenicia sericata 8 680 
Phoenicopieridae 9 120 ; 5 295 
Phoenioopteriformes 9 120 
Phoenicopterus ruber 5 2!)5 
Phoeniculidac 9 473 
Phoenix 9 412, 414* 

Phoenix daeiylifera 4 17; 9 524 
Pholadidae 5 100; 9 613 
Pholus 2 221 
PhoUdogaster 1 995 
Pholidota 1 442: 4 412; 

9 82; 10 119* 

Pholidota ftrails 10 
PAoma 5 298; 10 313; 12 601 
Phoma apiirola 12 6Q4, ti05 
Phoma be toe 12 604 
PAoma borhmeria 1 1 334 
Phoma Imgam 2 383, 12 6U4 
Phoma roUrupit 12 604 
Phomactmc see .Sphacriohlaie^c 
Phomalcs see Sph 4 icrnpsUIalf\ 
PAornupsu 12 604 
Phomopsi^ eonorUtn 12 60^ 
Phomopsis p\eudot%iigae 12 frill 
Phoii 10 120 

loudness 7 587 
Phmiation: speech 12 593 friki 
Phoneme 10 120 
Phonetic symbols 10 121 
Phonetic transcription 10 I2t 
Phonetics 10 120-121 
alveolar 10 121 
bilabial 10 121 
cmisonants 10 121 
dental 10 121 
glottal 10 121 
labiotlental 10 121 
palatal 10 121 
psydioaa)ustics 11 72-73 
velar 10 121 

Phcmocardiography 10 121-123 
PAortoctonus 6 400 
Phonograph 4 296-241. 10 123* 
hysteresis motor 6 600 
pickups 4 240-241 
record productitm 4 534 
record surface noise 19 54 
reconler 4 297 
records 4 239-244 
reproducer 4 239-241 
PhonoUte 7 16. 480; 10 86 , 
129-124* 

Phonon 10 124 

interaction with acoustic 
waves 6 592 
thermal conductivity 

9 990-991 



Phooon-phonon interacdoia 

6'!92c 

PtKHWreception 1® I24-I29 
invertebrates 10 128-129 
vertebrates 10 124-128 
Phonv disease (fruit tree) 

5 546-M» 

ffufradfudron flavescens 8 517 
plwrtsy * 253: 10 129 

rofJoRic interactions 4 985 
Mesmtigmata 8 259 
pbMidac 4 212 
pft/ifwia rrglwa 8 680; 12 247 
/*htfriHidi«^n S 79, 697; 14 398 
Phtnone I 94 
Phnronida 1 414, 420; 

16 129-131*: 12 64 
habitat and distribution 
10 129 

)iiorphol(^ 10 129*190 
reprodurtiem 10 191 
Pbonmidra 7 589 
?/ior<>Ni< hiftpocrepia 10 ISt 
Phorontt mults 10 190 
PA(nt»ni( i>aneow/eiensts 10 191 
Phoronopits hermeri 10 190 
Phnrorharoi 4 104 
Oios'inn 7 141 
PlLj^ttciir 2 403: 3 76 
lung irritant 9 45 
l«nlvrster resins 10 468 
I'timpliagfu 2 137: 4 362 
*'liOH|ih4iasc 2 IH 

10 131*. 134 

trr rtijo OrgnnophtMphorus 
t.unt|>ound 

Phosphate i)onds 2 48 
rbtnphau* crown glass 9 951 
PhtupluKc metabolism 
16 I3M32 
biochemistry 2 199 
phospliorylatiuti reaction 
10 132 

Phosphate process: water 
ss>flt;n>ng 14 409 
PJiwiphatc rock 1 489; 5 298 ; 

phosphorus 10 133 j 

Phosphatir segments 12 140 i 

Ph(»phaUdc7 59l; 10192* j 

cell protoplast 2 619 
furctions 10 192 
gUcerophosphatidrs 
10 132 
hpid 7 529 
mitochondria 8 520 
occurrence JO 132 
^hingophosphalides 
10 132 

*’b'ephatiflic add 2 12 
Phosphatidyl choUnc see 
1 eclihin 

•’“xrih.ticlyl MhuiolMiilne 
'« Ccphalin 

•'“pliatidyl iDoiliol 7 529: 

10 1S2 

’’'‘"'IthaUdyl Kriae 1* 182 


Phosphiting: chemical eoatln, 

8 284 

Phosphine 6 546 
organophosphorus 
compound 9 404-405 
Phosphite 9 404 
6-Phospho-ddta- 
gluconoiactone: 
triphosphopyridine 
nucleotide fl PN) 14 110 
Phosphodiesterase 5 22: 9 211 
Phoaphoenol pvnivatr 1 3M 
Phosphoenoipynivic acid 

1 915; 2 51,460; 10 IH. 

370; 14 125, 176 

Phosphofructokinast* 2 459 
Phosphnglucoisomcrnse 2 459: 

6 219 

I Phosphoglucomiitasr 2 460; 

5 24; 6 218 

6 Phosphogluconic add 

2 460; 6 2I« 
3-Phosphf^lyreraldchyde 

9 92; 10 970 

, Phnsphoglyccrate kinase 2 4(K) 
Phtisphoglyccric acid 10 187 

2- Pho5phoglv<rric acid 2 16, 

: 55. 459. 10 370 

3- PhosphoglyCfiir acid 1 318: 

2 99. 459; 10 370 

I'hosphuglytcuc acid mutase 
2 460 

Phosphoglyccro 10 370 

Phospholtexoisomerase .5 24. 

10 370 

Phospholiexoktnasc 10 970 
PbospholiextMc 5 20 
Ph(»phohomoscrine 1 317 
Phosphohydiovypyruvic aad 

1 318 

Phmpliolipid 2 53, 265: 6 234. 

7 634 

metabolic disorders 8 259 
set also Phos))batide 
Pbosphomannosc isoineiase 

2 460 

Phospbonate 9 404 
Phosphopyridine 2 55 
Phosphopyridine nucleotide 

6 412 

Phosphor I 15; 7 611 
brightness 2 561 
caibode-ray lube 2 558-559 
ooioT kinescope 7 949 
dectroluminescenre 4 482 
glow curva IS 585-586 
kinescope 7 948 
luminescence 7 611-617 
persistence 2 558-559 
Phosphor bronze 9 469, 470 
Phosphor screen 2 558-559 
Phosphorescence I 15*: 

7 610-611: 10 192-139* 
cathode-ray tube 

phosphors 2 558-559 
photoluminooence 10 168 
xdation to absorption 1 15 


Phosphorescence—eonl. 
temperature dependence 
10 139 

see also Phosphor 
Pbosplioribosyl-AMP 1 319 
Phosphoribosvi-ATP I 319 
Phosphoribosyi foimimino 
AIC R-P I 319 
5-Ph08pho-ribosyl. 

pyrophosphate 2 60 
PhosplKvibosvI pyrophosphate 
I 315 

Phosphoribulosyl formimino 
AlC-R-P I 319 
PliospitoTtc acid 1 36; 9 209 
Phosphorite II 590 
PhosphoroMf^ 1 15 
Fnmphorothionaic 7 142 
Phosphnius4 545: 10 133-137 
in bit^eochcnikal cycle 
2 244 

blood chemistry S 197 
cheinilutnim'sicnoe 9 46 
drciFon configuration 
4 50t 

inctiidiary 7 54 
ioiii/arlon potential 4 504 
ocnirienrc and inannlac- 
tuie 10 133 
organic quantitative 
analysis 9 398 
organometalHc compound 

9 403 

orgaiutphmphorus coni 
|M)und 9 404 
phosphate 10 131 
phosphorus thmlstry 

10 133-135 

plant, niincial nutrition of 
10 280 

plant, tninerals esH'iilial to 
10 283 

principal compounds and 
uses 10 135-137 
in the '■ea 12 109 
Phosphorus 32 12 367; 14 8 
leukemia 7 485 
Phosphorus dirhlnridc triRuo- 
rid*- 10 195 
Phosphonis rcrlillren 
5 237-238 

superphosphate S 297 
Phosphorus iitsertidde 
7 H1-H2 

Phosphorus iodide 7 238 
Phusjdmrus metabolism 11 5fk) 
Phosphoms pent oxide 10 134 
I'hosphorus trichloride I 90; 

9 404 

Phosphoryl choline 2 19 
PliosplKiiylase 2 460-461: 5 23 
baaeriai enzyme 2 18 
ennmc 5 20 
PhosplK'serioe 1 918 
Pbosphotransacetylase 2 91 
Phosphotransferase 10 9^ 


Phosphotungidc add U 140 
Phot 10 197 
Photic zone 12 100 
Photidae 0 37 
Photmiu 9 280: 7 128 
Photinus pyralis 9 282 
Photo lay-oil: shipbuilding 

12 2m 

Photobaeterium 11 04 
Pholobacterium phosphoreum 
2 25 . 596 

Photocathode IS 409 
phototube 10 199-194 
Plioiocdl see Photoetectrlc 
devics' 

Photochemical apparatus: 

pbotasynthcMS 10 188 
Photocliemlca! biodlmatology 
2 200 

Photochemical dceompofttlou 
see Photolysis (photo- 
diemisiry) 

PhoUKhemteal dlssoriatitm see 
Photdysis (photochemistry) 
Plmtochemiral reactions 8 5: 

10 137-198* 

Photochemistry 10 197-198 
diain reaction, chemical 

9 6 

ttictgy relaiioiMhips 

10 198 

free ladical production 
5 497 

light absorption 10 138 
light sources 10 198 
fuganU reaction mech- 
anism 9 400 
photochemical reactions 
3 5; 10 197-198 
photnchemistiy 10 197-190 
quantum yield 10 197 
see also Radiation 
chmlstry 
Phoioderk 10 144 
Photnclinometer 10 138-140 
Phntocompostng madilne 
10 145, 616; 14 ;?0 
Phoiocondiictioo 10 151 
Photoconductive cell 
10 140.142*. 151 
antimony sulfide 10 140 
cadmium suifide 10 140 
lead lelenidc 10 140 
lead sulfide 10 140 
Phoioomduaive detector: 

infrared 7 106 
Photoconductive gain factor 
10 141 

Photoomductivity 10 140-142 
alkali hallda 10 140 
application 10 140 
exdton-induced 10 141 
gain factor 10 141 
germanium 10 14I-M2 
hlgb-gain 10 141-142 
intrinsic 10 141 



300 


Photoeenductor 


Pbotooond ucti vi cy— con t. 
lattice sites 10 HO 
light amidito 7 507 
mechanism 10 HO 
potassium iodide 10 HO 
secondary 10 HI 
silver halides 10 141 
PhotoonuluctoT 10 1 40- M2 
Photocopying pioces^es 
10 H2-H8. 160 
electrolysis 10 147 
dectiostaiic pRtcesses 
10 146147 

map reproduction 8 97-98 
miciofilming 8 351, 

10 147-148 
plan-copying 10 146 
silver-halide photocopying 
10 144 -Hj 

thermography 10 145-146 
transfer processes 10 145 
Photo<letarhment' solar 
atmosphere 12 55 
Photodeiectors’ infrared 7 103 
Photmliode 10 H8-H9*. 151 
Photodisintegration' nuclear 
reactions 9 199 
terrestrial 13 521 522 
Photoelastir )K)lnriscope 10 149 
Photoelasiic stress pattern 
2 285 

Pliotoelasiif iiv 10 149-151 
birefringence 2 248 
detcnniiialimi of piimipal 
stresses 10 150 
hinge patterns 10 149 
interference fringes 10 150 
isiKhromatir hinge's 
10 149 

istKliiiic fringes 10 150 
isopacliic fringes 10 150 
model materials 10 149 
PhotnStress method 
10 151 

{mlariscope 10 149-1.^ 
shear stresses 10 150 
three-itimcnsional mea- 
surements 10 150-151 
Photoelecirec 4 422 
Photoelectric color system 8 73 
Photoelectric colorimetry S 302 
Photoelectric dcs'tccs 10 151 
photoconductivc cell 
10 HO 

photodioile 10 14B-H0 
phototransisior 10 192 
photovoltaic cell 10 196 
197 

Photoelectric effect 7 503 
Photoelectric effect, external 
10 152 

Photoelectric infrared 
7 105-106 

Photoelectric law. F.lnstcln 
10 152 

Photoelectric photometer 
10 171 


Fhotodectric sun^ine re- 
cotder 19 293 

Photoelectric tlireshold energy 
10 I5S 

Photoelectric well logging 
14 472 

Pliotoelcctricity 10 151-152 
Auger effect I 667*: 10 151 
auto-ioniraiion 10 151 
photoconduction 10 151 
photoioiiizatioii 10 151 
photovoltaic effect 10 151 
sec (Sho Photoelectric 
devices; Photoemission 
Photuclccttim 10 152, 153 
Phoioemisston 10 152-155 
alkali halides 10 151-155 
rxciton-induccd 

10 154-155 

cxcitoii state 10 154-155 
extrinsic 10 154 
intrinsic 10 154 
light 7 503 
metals 10 152 
photocondurtivity 10 HI 
phoioelectiicitv srr 
Photut-lectrhiiv 
]>tiol(M‘hTtrrm 10 152 
|>}rotoiiil)c 10 192 
qii«intuiii mechanics 

11 l54-?55 

st'iiiiLondiittois 10 153 154 
surface effect 10 152 
volume effect 10 152-153 
Phnloeiigtavitlg 10 613 
Phoinetrhing: printed circuit 
10 594 

Photnfacsiinile 5 177 
Photoflash lamp 10 155 
Pholoiluoiogiaphv II 315 
PhotofluoioMopy II 302 
IMiniofnrnier 1 3Hl 3B2 
Phologelalln process 
10 603, 616 
Photogenic cell 7 129 
Photogeuiogv II 25 
Photogiammctry 10 155-156 
aerial photography 
1 R2: 10 156 
contour mapping 3 425 
plmtography 10 160 
stereoplotting 10 156 
Photograph 18 447 

dec tnerd transmission 
j 13 447 

rre also Photography 
I Photographic emulsion: 

infrared-semitized 7 106 
Photographic film 10 156 
Photographic lenses see lama, 
opt teal 

Phoicqpraphic materials 
10 156-158 

dtaracterisiics 10 157 
cmulaioiu 10 156-157 
exposure index 10 157 


Photographic matertals^conf. 
film 10 156 
graininess 10 157 
pa()ers 10 156 
plates 10 156 
Polaroid-I.and camera 
to 158 

silver halides 10 156-157 
spectral honsitivity 10 157 
spcctrochcmical analysis 
12 579 

storage 10 158 
supports 10 156 
Photographic paper 10 156 
Pliotc^raphic photocojiying 
10 142 

Photographic plates 10 156 
Pliotograplilc recording tee 
Optical recording 
Photographic zenith telescope 
1 510-611 

Phoitigraphv 3 I23-129‘: 
to 158 166* 

aerial .tee .Serial photo- 
frraph 

after processes 10 163 
antifoggant 10 162 
apparatus 10 165 166 
arc lamp I 503 
astronomicnl see Astro 
noinical pholographx 
bireffex printing 10 166 
blanches 10 159-161 
camcn’as 2 428-432 
ralhodc-ras tube see 
Cail^le-rav tiilic 
ccllulohe nitrate 10 1 58 
color see Photography, 
color 

contact printer 10 156 
mniari printing 10 158 
contrast 10 163 164 
darkroom et]uipmcnt 
10 165-166 

densitometer 10 164-165 
development 10 162-163 
document copviiig 10 160 
clectionie shutter 10 159 
clcctrooptical shutter 
10 159 

enlargcn 10 166 
exposure 10 183-164 
cxpcMtue meter 5 155 
fixing 10 163 
fluorescence method 
10 159 
fog 10 162 

high-speed 10 159-160 
18 187-100 
infrared 18 159 
intensification 10 163 
Kerr cells 10 159 
p-intem slides 7 999 
latent image 7 406d: 

10 162 

magnetooptical shutter 
10 159 


Photography--roni. 
microfilming 8 85i 
microphotography |q| 
microradiography u sw 

of missiles 9 960-362 
negative 10 158 
nudcar-pariidt reandin. 
10 161 ^ 
optical tracking instm. 

ments 9 360-362 
oscilloscope, cathwle-ra^ 

9 432 

photochemistry 10 157.13^ 
photocopying procoes 

10 142 

photofla.sb lamp 10 155 
photogrammetrv 10 160 
photograph 13 447 
photometry 10 160 ltd 
fiolaroid radiographs 

11 305 

|N>sitisc 10 158 
projection printen )0 IC6 
rediicticm 10 163 
nrffectcsl metlind 
10 159-160 

icflex printing 10 166 
sclilieicn 12 67 68, 2*i« 
scnsiloinciry 10 ]63 Ki' 
shadnw 10 159 
spark IS 187-199 

spe(trograp1i|» 12 W\ 'iS' 

s|»eed 10 165 
Meieosaipic 10 160 
stiolxmopic 10 150. 

18 187-190 
Ihcoiv 10 161-163 
tluTinograpluc piociM 
10 166 

lone reproduction 10 16* 
toning 10 163 
iihiaviolct 10 159 
underwater see Under 
water photography 
washing 10 163 
Photography, color 

' to 166-168 

additive processes 10 167 
I contact and pnqection 
printers 10 166 
lenticular film process 
10 16? 

monopack method 10 *07 
printing processes 10 16f*^ 
screen-iinil process 10 16' 
subtractive processes 

10 167-168 

triple projection lO 1®^ 
Photogravure 10 603. 6*7 
press 10 622 

Photointaglio etrtiing 10 6*^ 
Photoioniration 12 560 
corona discharge 3 486 
in gaseous nebulae 9 ^ 
photoelectricity !• 1^* 
Photolithography 10 H5. 615 



c*lt 


SOI 


;w.olr.i* (photachtnil.try) 

10 168-170 
4tiao8pl«^« 1 629 

aiiuospbere. geochcmiatry 

of I 630 

free radical 5 497 
(.iiiney-Mott theory 
]0 168-169 
large crystals 10 169 
phoiography 10 162 
Photoivtic decomposition see 
Phntol>-s» (photochemistry) 
Phou-lvtic oxygen I 631 

Photomechanical halftone 
10 610 

Phoiomeebanies see Printing 
plate 

photometer 10 170-173 
barrier-layer cell 10 171 
lirlghtitess meter 10 171 
t:ottrelI visibility meter 
10 173 

distribution 10 172 
Sirker 10 170 
lisdiophorometer 12 118 
illiinnnotueici 10 170-171 
tiitegratiug sphere 
10 171-172 

lutViesh Moss visibility 
meter 10 173 
J.uinmrr-Brodhun 
10 170 

multiplier-phoiotubc type 
12 105 

ptioliielectric 10 171 
|ih(iiotiilir 10 171 
reflpfinmetcr 10 172 
spn irophotometer 
10 172 

spectrophotomctric anat- 
ysb 12 586 

visibility meter 10 172-173 
visual 10 170 
PhoUMiietric bendi 10 174 
Plioiomeiric brightnm see 
Luminan^ 

Photometric titration IS 657 
Photoniftrir units: candle 
2 436 

nindic{)Ower 2 436 
foot -candle 5 429 
foot-lambert 5 429 
lamben 7 388 
lumen 7 610 
lumen-hour 7 610 
lux 7 623 
phot 10 137 
stilb 7 610 

Photometry 10 178-175 
hiochemlsiry 2 199 
eandle 2 436 
candlepower 2 436 
fUme S 294 
illuminance 7 23 
invene-square law 10 I7B 


Pliotometry— ctml. 

Lambert’s cosine law of 
inddmice 10 173 
laws 10 173 

luminance 7 610; 10 174 
luminosity factor 7 617 
liuninoiu efficiency 7 617 
luminous oiergy 7 617 
luminous flux 7 617; 

10 174 

luminous intensity 
7 618; 10 174 
measurements 10 173-174 
photography 10 160-161 
photometers 10 170-173 
photcmietiic standards 
10 174 
stars 1 615 
surveys 10 174 
Photomicrograph 8 293 
Photomultiplier tube 10 195 
Photon 4 542d; 10 175*; II 144 
Bose-Einstein statisiUs 

2 305 

composition (type) 

3 S4t» 347 

Compton effect 3 353-359 
elementary i>article 

4 542a-544 
gamma rays 6 34 
gas 2 305 

light aniplifiei 7 507 
nuclear radiation 
(biology) 9 19/ 
pair production 
(eleitron-|)Osi!ron) 

9 495 

Photon (type composition) 

3 346 347 
Photoncutron 9 84 
Photoperiodiam I iS 

vornali/ation 14 305-306 
Photoperiodiam in plants 
10 175-179 

action spectrum 10 176-17/ 
airricultural science (plant) 
1 125 

applications of 10 179 
critical day length 10 175 
critical night length 10 175 
description 10 176 
Indettnninate plant (day- 
neutral) 10 17S 
long-day plant 10 175 
nature of the light 
reaction 10 176 
pbotoperiod induction 
treatment 10 175 
photorespomes 10 177-178 
l^iotorcvcnibie reaction 
10 17B-179 
physiological action 
spectra 10 209 
plant hormones 10 542 
short-day plant 10 175 
terminology 10 175 
Photophobia 6 845 


Photophore gland 4 108: 

5 108; 10 179-180* 

Qupeiformes 3 222-223 
Myctophiformes 8 679 
Nmoesmthiformes 9 169 
Photophosphorylarion 10 186 
Photopic vuion 5 170; 

14 335-338 

Photoreception 10 180-184 
insert physiolt^ 7 126 
photoretejKor cell 7 125 
Platyhelminthci 10 413 
letinene isomers 10 181-182 
Photoreceptor 9 344 
Photoresistive ccU see 
Photneonductive cell 
Photorespottscs 

(photoperiodhm ) 10 177-178 
Photoreiinitis 11 537 
PhotosensUivity 4 54 
Photoshadowgraph 11 302 
Photcnonics camera 9 362 
Photosphere 10 184*; IS 268 
Photostat to 144 
print 10 160 
PhotoSiress method 
(photoclas.iicity> 10 151 
Photosynthcai' 2 611, lO 179, 
1K1-1‘I2*. 2K4. 33‘). 

II 308, 550^1 
accessory pigments 10 1H9- 
190 

bacterial chcmos>nthcsi* 

10 191-192 

bauenal inetabulism 2 54 
bacterial photosynthesis 
10 191 

in the biosphere 2 239-240 
(arboliydTate2 45l 
carbon dioxide icducticm 
10 190-191 
carotenoid 2 528 
chemical role of 
chlorophyll 10 190 
chlorophvll 3 77-80 
compensation depth 12 106 
compensaiion intensity 
in sea 12 106 

distribution of chlorophyll 
10 1B8 liiO 

dectron transfer in chloro- 
plasts 10 190 
energy transfer brtween 
pigment molecules 
10 190 

first type of 7 498 
In flashing light 1® 188 
Hill reattUm 10 185 
molecular biophysics 8 543 
multistage process 
10 184-185 

in the oceans 6 566-567 
over-all reaction 10 184 
photochemical apparatus 
10 188 

photochemistry 10 187-188 


Photwynthmis— cowl- 

phottqshosphmrylatJiHi 
10 180 

{hyilolt^ical action 
spectra 10 208-209 
plant metabolism 10 S47i 
349 

prodiKtivity In sea 12 119 
quantum process 10 185- 
186 

regulatory pixiccM in sea 
12 109 

Rhodobacteriinca II 5MI- 
551 

satui<iMon: light and dark. 

reactions 10 187-188 
sdar energy 12 467 
speed of 10 184 
turnover of photosynthesis 
to 184 

two-quanu hypothesis 
10 186 

Photosynthetic bacteria 
2 55, 64 

Photosynihetif organisms 
7 498 

Photosynthclic oxygen I 631 
Photosvniheiic plaiitt 2 289 
Fhototaxis IS 408 
Phototradng 10 146 
Phototraiuistor 10 151, 192* 
Pluitolropism 10 863-364 
Phototropotaxls IS 403 
Ph..totnbc 10 192-1%*; 14 243 
dark current 4 13: 

10 191 

gas 10 192-193 
imiliipiier see Phototube, 
multiplier 

photocathotle 10 193-194 
pbotocmission 10 152 
principles of operation 
10 192-193 
quantum efficiency 
10 193-194 

sensitivity lo incident 
light 10 195 
spectral sensitivity 

characteristics 10 198-194 
types of service 10 194-195 
uses 10 192 
vacuum 10 192 
Phototube, multiplier 
10 195-196 
dark current 10 190 
dynode 10 195-196 
di^iode coatings 10 ISfe 
operation 16 195-196 
sdntillatlon counter 
12 74 

sensitivity 10 196 
Phototube photometer 10 171 
Phototypesetting S 346-348 
Photovoltaic cell 16 151, 196- 
197* 

exposure meter 5 li^ 



Photovoluic otII— ccMt^ 
solar engine IS 469 
see airo Solar battery 
Photovoltaic effea 10 197 
photoelectricity 10 151 
Photovoltaic panels 12 541-542 
Photronic photocell see 
^otovoltaic cell 
Photronic reproducer 10 147 
Photuris 7 128 
PhoxlchiUidlidae 11 106 
Phoxinus laet>is 10 125 
PAregmites 4 58 
Phragmobasidiomyretes see 
Heterobaaidiomya*tidae 
Phragmospnrac 5 562 
Phreatic explosions 14 854 
Phreatic zone 2 571 
Phreatoicidae 10 197 
Phreatoicoiden 10 197 
Phreatophytc!! 5 130 
Phrixo/Zirix 8 2HI 
Phranima 6 586 
Phronima japonita 6 586 
Phronima liheilula 6 585 
Phronima sedentaria 6 586 
Phrorifia remi7Mne/<i 6 586 
Phryganea i>e\tita 2 386 
Pliiynophiurida 4 3t)0: 

10 197* 

Phryiiorom/i 4 201; 6 486; 

IS 2.1 

Phrysus 5 84 
Phthalate 5 74 
Phthalarined 104 
Phthalic arid 10 197-198 
phthaliinide 10 198 
Phthalic anhydride 9 2: 10 198 
po])mtcr rrsim 10 466 
Phthalimidc 10 198 

Gabriel’s synthesis 1 306 
Phthalucyanine blur 4 107: 

10 224 

Phthalocyaninc dye 3 460, 4 307 
Pbthalocyanine green 10 224 
Phthanile 8 56 
Phthirius pubis I 434; 7 591 
Phthisis 14 ISO 
Phtvalocyanin 5 256 
Phycobilins S 77; 10 186, 190 
PhyaM7anin S 617: 10 177. 187, 
189; II 554: 12 67 
Phyoicvanobtliii 8 79 
Phycocryttirin 10 l87. 189; 

11 554; 12 67 
Phycnerythrobiliti S 79 
Phyoomycctes 5 561; 7 I22r: 

8 678, 6KB: 10 198-201* 
Blasiocladiales 10 198-200 
Chytrldialcs 10 198-200 
ecology 10 199 
Entomopbthorales 
10 198-200 
Eumycetes 5 106 
Hyphochytrialcs 
10 198 200 
Lagcnldiaies 10 200 


Phycomycetet— cent. 

Leptomitales 10 198-200 
Monoblepharidahs 
10 198-200 
morpholt^ 10 ISW 
Mucorales 10 198-200 
Penmosper^es 10 200 
physiology 10 199 
reproduction 10 198 
lapiolrgniales 10 198 200 
soil mlcroorganisias 
12 461 

Phycosecidae 3 278 
Phylactolaemata 2 356; 

10 201-202*; IS 75 
Phyletic evolution 8 10 
riiyllite 10 202*. II 591 
Phyllobium 8 76a 
Phyllobothrioidca see 
Tetraphyllidea 
Phyllobranchiate gill 4 26 
Phyllocarida 10 202 
Ncbaliacea 3 562 
PhyUodadc 13 111, 124 
Phvllode 4 175 
PhvtUMliKiclae 10 461 
PhyltogloMum 7 621 
Phytlogtowim drummoudii 

7 624 

PhylUtgimiaceae 7 275 
PhyUograptus 2 258 
Phyllolepida I 528 
Phyllonitc 10 202 
Phythphaga S ^7 
Phylloplioi idac 4 58 
Phylioquinonc 5 171 
Phyllo&ilifates 12 311 
PhyUosotna S 566 
Phyllosonia larva 4 26 
PhyHospongttt papyracra 
4 109 

Phyllo^tirta 12 604 
Phyllostuta betae 12 604 
Phyllostirta phaseolina 8 529 
Phylloslicta wlilaria 
12 604 

Phyllosticlales see 
Sp!iaem{N(ida]es 
Phyllotaxis 18 114 
Phvllotaxy 7 415 
PhyUoxern vitifoliae 6 475 
Phyio 1 450: 10 463 
Phylogtmesis see Organic 
evolution 

Plivifigcnv: Kchinodeitn 
4 161 

Phylum 13 404 
Phymanthus crucifer 1 58 
Phymatidac 6 401 
Phymatotrichum 0 60S 
PAvtnatotriehwm omnivorum 

8 514. 529; 9 600; 12 535 
Phymcnoinatidae 10 202 
Phymosfmiatoida 4 360. 372a: 

10 202* 

Phyrmaceae 14 182 


Pkysa 0 488; 9 516: 11 98 
Physalia 8 255: 5 202: 11 449: 

12 846 

Physalia peiagica 10 528 
Physaloptera 18 6 
Physanilo 8 687 
Physarum polyeephatum 
8 677. 688 

Physcomitrium turbinatum 
5 561 

Physelta heterostropha 12 388 
Physeter 2 660 
Physeter catodon 1 100 
Physical acoustics I 518 
Physical albedo see Albedo 
(optics) 

Physical anthropology see 
Anihrapology. physical 
Physiod chemistry 10 202-204 
adsorption 1 78-82 
catalysis 2 546-.549 
collohls 10 204 
electruchcmistry 4 470-471; 
10 204 

energy relationships 10 205 
CKpifUbria 10 205-^ 
equilibrium, chemiral 
5 49-53 

«iuilibnuiii. phase 5 .54-60 
gases, solids, and liquids 
10 203 

intcrmolccular forces 
7 195 196 

kinetics 7 355-359; 10 204 
niolecul^ structure 10 204 
molecumr structure an<l 
spectra 8 547-556 
molecular weight 8 556-558 
photochemistry 10 137-138 
quantum chemistry II 144 
radiochemistry 11 300-102 
solutions 10 203 j 

thermochemistry ' 

13 r>r>8-56i 

thermodynamics I 

(chemical) 13 572-577 
Physical climatology 1 628 
Physical geography see 
Geography, physical 
Fhytdcal geology 6 137-140 
Physi<^l law 10 204 
Physical ineasuremtmt 
10 205-207 
accuracy 10 206 
callbratlonal errors 10 206 
at high pressures € 447 
instrumoitation see 
insentmtmtation 
observation errors 10 206 
presstire measurement 
10 580-582 

sdoitihc methods 12 74 
standards 10 205 
systems of units 14 204-205 
techniquo 10 206 
see also entries under 


Physical measurement-cont. 

I^yilcd quantity to b* 

measured 

Physical meteorology g S2 b.sj' 
Physical optio see Optia, 
physical 

Physical idence 10 207 
Physical standard IS 36 
Physicomathematical methods 
2 233 

Physics 10 207-208 
acoustics 1 48-49 
astrophysics 1 619-620 
atomic physics 1 652 
biophysics I 232: 2 232 
continuum physics 
5 255-256 

electricity 4 462-463 
dectromagnetism 4 496 
elementary particlei 

4 542-544 
held physics 10 207 
health physics 6 3^6 
heal 6 252 
high-pressure physics 

6 446-447 

tow-temperajure phvsics 

7 596-.598 
magneiism R 48-49 
mathematirai physirs 

8 174-175 
mechanics lOsCO? 
minimal principles K 471 
molecular physics 8 .*>16 
nuclear physm 9 193-191 
optics 9 .162-.3fiS 
plasma physics 10 1H5-397 
quantum held tlunirv 

11 150153 
rlieolugy It 544 545 
solid-state physim 

12 480-482 
theoretical physics 

13 546-548 

Physiographic provinces 9 140 
North America 9 140-164 
submarine to(x)graph) 

18 216-220 

Physiological aawstics 10 2*18 
Physiological action spectra 
10 208-209 

beneficial ^ccis of light 

10 208 

desumccive effects of light 

10 208 

mechanism 10 209 
photosynthesU 10 208 -ZW 
Physiok>gical biophysics 2 2^2 
Physiological development 
(behavienr) 2 IBS-142 
Physiological zero 18 490 
Physiology, tuicterial see 
Bacterial physiok^ 
Physiology, general 10 209-21* 
ar«u of general physid®!? 
10 Sll-SlS 



phnioloK*- gmm'-*®"'- 
■ de^opa.o.t l#209-«0 

niudeb 10 ill 
uKof 

ni^prin puslulosa 9 «7 

Ph\w#»''‘y * 

12 ^ 

pht-jowraaia 6 586 

pinwiigmin® 7 6S; 10 4S6 
pl»niiaco|pio«r 10 96 
plnlJlrai*‘l“ 4 212 
Ph^irlfplus macTOCirpa 14 287 
ph^trrals of coal S 232. 240 
philic acid 10 473 
jnocitol 7 121 
phvtobcfillios 9 528, 535 
pinloljenihoc, fiesh-waier 
3 528 

PhiiiKliromc 10 IVi 
I iictwne 2 54 
PlutoHagi’llali's II 51 
piiMofliK-ne 2 54 
Plntoglviolipicl 7 529; 10 132 
ghrolipid 6 223 
PliMol lOSfil), 13 498 
Phlolatra amfurtttta 10 440 
VI',\iiiUi.ircae 2 643 
"I'U.ijDJcligina icr I’hvtoniai 
ii|.' 0 |>lioreu 

.^vioi.ia'>ti|;u|>tiOTca I 408; 
l-i-y. »>212. n 52 
( liUitoiminatliilai 5 75// 77: 

It) 212: II 52 
(alinsoinoiMditla 3 n7i 
10 212. 11 52 
(>%{>toinoHadi(ia 3 579; 

10 212: II 52 
DiiiulUgclUda 4 197; 

10 212. 11 52 
KiiglniuU 5 9H-100; 

■0 212: II 52 
Hrtciochlorida 6 427; 

U 52 

riiYtoinonadida 
10 212-213; II 52 
rhvtomMiiadUU 10 212-213* ; 

11 52 

l*l)^l')ml•lladina 10 212*213: 

II 52 

^*h'.intnonax 14 125 
PhvtnpiiagouK mite 8 518 

9 4085; 10 200 

in. 12 535 

^h'lophthora cactorum IS 172 
P3v/o/)5^h(wa cinmmomi 

9 408fc: 14 74 

Wivto/»5i5ora citrophthora 
5 547. 548 
^‘htophihora fragariae 13 171, 
172 

^ht*fPhthora gummtais 5 548 
^h^ophthwa infestant 1 119; 

10 534 


Fhytophthora palmivora 
2 385: 3 253 

Phytophthora parasiltca 0 286 
Phytophthora parasitica var. 

nicotianae IS 663 
Phytoplankton 8 128 

compensation inieiuitles 
12 106 

growth factoia 12 119 
inlcronutrient viiatnin hi 
12 121 

net samples 8 102a 
water bottle samples 8 102// 
/'/lylosaurni IS 545 
Phytoseiidae 8 253 
Phytosphlngosine 12 611 
Phytostcrol 19 139 
Phvtotron 4 400, 409 
Phvtyl bromide 14 344 
Pi 3 ISO 

Pi mewn S 407: 9 85: II 152 
see also Meson 
Pi section 9 75 
Pi theorem 4 194-195 
Pia mjler 7 6.35: 8 224 
Piaget . J. 10 36 
Piano 8 665-667 
Piazzi. if 1 596; 2 653 
Pllin f\i/v I 540 
Purt nultallii 8 74 
Pita pita 8 74 
rii.ud, I 6 261 
Piranl fonnwla 7 165 
Picard's theorem 3 342 
Picfaid. .‘\iiguMe 2 109*110 
Piixaid.J.2 110 
Piccolo 8 665-666 
Pitea 4 293 
Picea abtes IS 19 
Picea mgrlmanni 5 188: 

10 299; IS 10: 14 288t 
Pirea g/ttiira 3 188, 13 19 
PiVcfl WKiriarifl 3 188. 13 19 
Pirea fmngens IS 10 
Pieea ruhent 3 188; 13 19 
Picea sitrhensis 3 188; 13 19 
Piceance Creek Basin 8 447 
Pichia 12 2: 14 601 
Picidac 10 213: 14 541 
Piciformes I 694: 10 215* 
flicker 5 300 
sapftucker 12 ^-27 
Pick. H. 3 297 
Pick’s disease 9 69 
Pickerel 10 213 

Pickering, W. H 10 420; 12 41 
Picking: textile 13 536 
Pickles and relishes 5 407, 425 
Pickling: metals 4 532 
Pickup, phonograph 4 240 2jl 
Fldtup. vibration see 
Vibration pickup 
Pickup reaction: nuclear 9 201 

Picoliite II 110 

ooal-tir chemiod 3 236 

S'Pioollne 9 92 


alpha-PicolloicacidU 113 
PIcoB dTuiopa group 3 118 
Plcotite 12 618 
Picrate 10 213-214 
Picric acid 4 500; 10 213-214* 
Picrite 10 86, 214* 

Picrite basalt 2 105; 10 86 
Picrolite 12 197 
Picrotoxin 10 434 
Pictet-Spengler process 7 289 
Pirtor 3 413-414 
Pictorial drawing 10 214-216 
Pirtothyris 2 315 
Pidgeon, I,. M. 8 20; II 122 
Pidgeon piotess: r.ilctum 
11 119 

magnesium II 119 
Pied billeil grebe 6 268 
Pietlmt.nl 5 179; 9 146 147 
Ptedmontheppeu 5 5.57 
Piedraia hortai 8 082 
Pier 10 216 

bridge 2 335-337 
Pieicc. C. W. 10 221 
Piero*. J R. H 69 
1*11*1X6 iTVSlal osc iliator 9 424 
Pierce gim: iraveliug wave 
tnlie 14 09 

Piercc-Smilh convener 9 98 
Pierce’s disease (graju*) 6 252 
Piereing: sheet inrial 12 253 
Piercing marhincs (mining) 

8 475 
Piendae 2 581: 7 464 
PiViii 7 472 
Pieris raftac 7 472 
Pienton. W. J. 9 257 
Piesmidae 6 401 
Plwoeltxtric teiainirs 10 219 
Pie/oclcctric i rvstal 
10 216-217*: 12 318 
applications 10 217 
characteristics 10 216-217 
harmonic oscillator 9 423 
manufaiturc 10 216-217 
inateiiaK 10 216 
pic 7 <H*lcitriciiy 10 217 
quart; 12 322 
q'tariz clock U 182 
Rochelle salt 11 589 
standiiig'Wave detector 
IS 36 

picTOclectric gage 2 84 
Piezoelectric genciator 14 182 
Piczoclccliit hvsieresis 5 226 
Piezoelectric materials 2 650 
Piezoelectric moduli 4 226 

Piczoelcctrit rt'^onator 

10 219-221 

pR/oeleciiic transducer 8 359 
piewndectricity 10 217-223 
applications 10 221 
band-pass filter 10 221 -222 
barium titanatc IS 653 
ceTaiaioi 10 219 
converse 10 217 
dielectric crystals 10 217 


Pieiocleoridty-cant- 
dinxt 10 817 

electromechanical coupling 
10 219 

ferroelcctria 5 225, 227 
matrix formulation 
10 218219 
mlncrak^ 8 466 
molecular theory 10 219 
necessary condition 
10 217*218 
imiwork dements 
10 219-220 
rcstmator 10 219-221 
RocUltesalt 11 .589 
vibration modes 10 220-221 
see aUa Piezodectrle 
crystal 
Piezometer 6 526 
Pig 1 567 

deni.ll formula 4 (M> 
spleen 9 212 
thymus 9 212 
ihyroUl 9 212 
Pig iron 7 2.59 

cast irtm 2 540*' 
extraction fiom ore 7 262 
Pi|p!on 4 270 
Pigeon milk 4 156 

(kdumbiformes 3 IM2 
evtphagiis -5 70 
PigetHi liemex 6 580 
Pigrouitc 10 223 
Pig;,y-haLk ciab M .5525 
Pigment 10 223-225 
anthocyantn 1 454 
anthraqiiinone pigments 
1 450-457 
carbon black 2 465 
diromatc S 89 
colored pigments 10 224 
ink? 113 
lead 7 426 
leaf 3 92 
paint 9 493 
plastic compounding 
10 4765 

priming in color 10 607 
respiratory 12 546 
lubber 11 636 
Kpedal pigments 
10 224-225 

transparent pigments 

10 224 

white pigments 10 223-224: 
13 635 

see alio Dye; Pigmentation 
Pigment, animal: carotenoid 
2 527 

rnelmiin 10 225 
in protective coloration 

11 31 

Pigment blue 15 4 307 
Pigment cell 3 98; 7 174 . 
Pignwnt dyeing 4 3106 
Pigment printing 18 5428 
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PignMiitotiM 


Pigmentation 10 225-226 
blood'bonie pigments 
10 220 

contml of plgmenucion 
10 225 

exogenous pigments 10 22G 
focal abnonnalities 10 225 
generalized abnonnalities 

10 225 

melanin 10 225 
other organs 10 2^ 
protective coloration 

11 31-33 

see aho Pigment 
Pigmy rattiesnakc 1 1 347 
Pignut hickory 6 41] 

Pigon, A. IS 397 
Pigtail splice IS 445 
Pijpcr, A. 2 64 
Pika 3 452 

Lagomorpha 7 382 
Pike 3 223 
blue 14 383 
walleyed 14 383 
Pike-perch 14 .183 
Pilacraceae IS 140 
Pilargiidae 10 461 
Pilasters 5 481 
Pilchard 8 113 
Pile 10 228 
Pile dikes 1 1 559 
Pile driver 2 369. Ill 227 
equipment 3 41K 
\pe also Flic foundations 
File foundations 10 226 227 
liearing capacities 10 227 
bulb vi pressure 10 227 
dciigm 10 228-229 
end-bearing 10 226 
friction 10 226 
pile driving 10 227 
types 10 228 

Piteated woodpecker 14 541 

Pilidae 9 610 

Pilidium 11 559 

Pilidiutii Mage 4 574 

PiU beetle 3 278 

Pillar (undcrgioimd mining) 

8 481. 485 

Pillbox antenna see Antenna 
(aerial) 

PiUbc^ 1 503; 7 283; 9 327; 

12 532 

Pillemer, L. 1! 15 
Pillow lavas 7 14-15 
Pillow structure 12 615 
Pilobolus 10 200 
Pilocarptne 7 32; 10 435 
Pilodietis oUttarh 2 552 
Piloerection IS 591 
Pihphorus 6 400 
Pilot assay 1 593 
PUot blacksnake 2 255 
Pitot plant 10 229 
Pilot production 10 229-230 
facilities 10 229 
objectivra 10 229-230 


Pilot seat ejection I 189 
Pilotage see PUotii^ 

Pikxaxitlc texture: andesite 
1 398 

basalt 2 105 

Piloting 9 12; 10 230-232* 
air altitude 10 231 
airlMMtie radai I 163 
dead reckoning 10 230 
diifeiential distance 10 231 
direction 10 230-231 
directional loop antennas 

9 IS 

Hx 10 230-232 
landmarks 10 230 
marine de|>th 10 231 
marine navigation H 129 
marks 10 230 
measurements 10 230-231 
points 10 230 
in polar regions 10 443 
position determination 

10 231 

radio 9 13-15 

Pilollcsv airci.ift .src Dniiie 
I'aunaft) 

Pilsner beer 8 80 
Piltdown man 10 232 
Pimelic arid 2 475 
Pimento offitinalu 1 265; 8 683 
Phnenla rwrwio.ttt 8 683 
Pimento 10 232 
PimpinrUa anhutn 1 427 
Pin. clevis 5 169-170 
Pin, (Otter 3 510 
Fin, taiK‘1 15 .392 
Pin (^errv 3 56 
Pill oak 9 257 
Fina 10 232 

Ptnacoreras metlernichi /one 
14 82 

PinaiYicytc 2 393 
Poritcra 10 513 
Pinacol formation 3 375 
Pinch effect 10 232-23S 
Ani|>ere's law 10 232 
disdiaige 8 59-60 
experimental studies 
10 233-235 

iiidiHtioit furnace 10 232- 
233 

mdability 10 233-234 
Ixvitroiis 10 234-235 
mi^;iietohydrodyiiamic8 
8 59 

manifestations 10 232-233 
nuclear power 0 194 
piiMli machines 10 234 
plasma physics 10 385. 387 
thermonuclear applications 
10 233 

Pindier Creek pool 9 5 
Pinctddfi 1 428; 9 606 
Pinctada mar^rit(/era 9 606 
Pinetadu marfensii 9 607 
Pioou.C. 11 479 I 


Pincushion distortion 1 7 
Pincus*! nerve 9 61 
Pindos Ranges 5 118 

Fine 10 235-236*; II 389; 

13 113 

hard or pitrh 10 235-236 
soft or white 10 235 
Pine. J. 13 522 
Pine lamily larch 7 404 
Pine gttMl>eak 6 275 
Pine nuts 9 232 
Pine oil 10 236 
Pine snake 2 371 
Pine-tree array (an(eimas) 

1 447 

Pineal body 10 236 237 
(oiupaiatiM* .inatoinv 
10 2.56-237 

higher vertehralcv 10 237 
lowei \erlebi.iies 10 2.17 
pmiutal eye 10 2.56-237 
physiology 10 237 
Pineal eve 10 236 
Pineal gland: endocrine gland 
4 588 

Pine:ip[>le 5 182. 10 237-23H 
liber 10 232 
Pinrne 10 238 
2-Pinene 6 534 
alpha-Pinrnr 6 5.34 

hydrorat bon jesin 6 536 
Pinash 8 573 
Ping (sonar) 12 503 
Piiiga 4 2.55 
PiiigfT 9 251 

Pinffuinus impennis I 667; 

3 9 

Pinhole camera 7 453 
Pinicola enutlrator 6 275 
Pining: cobalt deiiciemv 3 248 
Piffion 6 82 

Pink eve 5 171; 10 2,18* 

Pink salmon 12 14 
Pinna 5 261 
ear 4 318 

Pinm'd 4'onnections 13 202 
Pinnipedia 2 523 

seal (roology) 12 122 
' Pinnotheres 6 466 
: Pinnotheridae 4 34 
Pinnuloria 2 239; 4 103 
Pinnule 1 510; 5 261 
Pinocytosis 2 588; 5 138 
metabolic disordeix 
8 259 

osmoregulatory 
inedianisms 9 441 
Pint 8 188 

Pinta 10 238 239*, IS 4. 374 

Pintail 4 290, 291 

Pftiuf 4 2925, 5 38: 10 235: 

14 591 

Pfntis olbieaulis 10 236 
Pinus banksiona 5 451 
Pinus cembra 10 236 
Pinus cluusa 4 2920 


Pinus eehineta 10 236 
Pinus ettiotUi 10 236 
Piniw flexilis 10 255, 288 
Pinttf feffreyi 10 256 
Ptnus lambertiana iO 235 
Ptnus moRtfeoIa 10 236 
Ptnus mugo 10 236 
Pinus nigra 10 235. 236 
Pinus palwtrh 10 236; 14 527 
Pinti.5 ponderosa 4 61, Jo 
14 288c 

Pinus radiata 4 293 
Ptnus resinosa 10 235 
Ptnus strobus 10 235 
Pinw sylvestris 10 236 
PtRu.t tarda 10 236; 12 HQt/ 
Pintu thunbergi 10 236 
Pinworm 10 230 
Plnwoim infection 10 239 
Piobert effect 8 271 
Pion 8 247, 248-2485 
see also Meson 
Pioneer IV 10 271: 14 
Pioneer Metal 7 266 
Piophiltdae 4 212 
Pipa 9 345. 10 252. 12 10 
Pipa pipa 9 345 
Pipe: clay products 3 167 
I drilling 9 291 292 

pil>eline 10 241 
j Pi{ie now 10 239-241 
I Palming c({iiafluii 5 341 

j Huid-How pinpctiies5 in 

head lossci 10 240 
laminar flow 5 .121; 10 2''> 
ineasurtmicnt 5 316 3IK 
Poiscuille law 5 343 
transitiMi vclociiv 
10 239 

turbulent flow 5 324, 

10 239-241 
Pipe organ 8 667 
Pipe-stabbing board 9 362 
Pipe threads 12 88 
Pipe valve 14 2^-261 
Fipecolic acid 7 638 
Pipecolinic acid 11 113 
j Pipeflsh 6 71 
Pipdine 10 241*; 14 65 
gitsonite 6 186 
transportation 14 65 
water supply enginfennp 
14 405 

Piper betle 2 183: 10 241 
Piper rubeba 3 611; 10 241 
I•ipn■nigrl.m9 627,6^^, 
Pi>ct«-«i*$ 61I;9 627; III2« 
Pipcralcs 4 lOSb; 10 241 -, 
pepper (black) 9 928 
aib^ 3 611 

Piperazine I 122, 475, 671; 

4 105 

Piperi(lii>e-2 carboxylic 
II US 

dcl(a’Piperidine-2- 
carboxylic add 7 638 
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jrtokylic aad 7 638 
..ptridonc 7 377 

Sdbu««iOe’»« 

plpa 10 241-242 

pifjlld ^ 

pLlo rrythrophthalmus 14 1 
„Mhrophthalmus 
alkni \4 i 

Piping: marine machinery 
» 12fi 

l''|.ptiTd. A. B. IS 299 

PipnHae 9 599 
PipioWa^l 13 75 
piMfigs 19 388 
pjftfugfl ludovicionu 13 988 
ptranga aUxW& 13 S68 
piran^c nihio 13 388 
Piwni. F. II 437 
Pirant sace 10 242*; 14 240 


Pistosaurus 12 42 
Piium Mtivum 9 599 
Pit mining see Mining, open- 
cut or pit 
Pit viper 19 25 
Pitch 10 244 
coal tar 9 236 
Pitch (acouatics) 10 244 
musical 8 662 
octave 9 273 

Pitdi-ooke: o>al tar S 236 
Pi^ Lake. Bermudez I 590 
Pitdi lakes 8 622 
Fitch-oil 3 236 
Pitch pine 10 235-236 
Pitchblende 8 278; 10 457; 

11 269; 14 2100, 2105 
anomalous lead 7 430 
to Ar'M ratio in 
IS 522 


ftnfii I 498 

PiTfielta armoea 9 511 
".rirwIdWa oryxae 11 5ii4 
hni»ii*.rn 2 315 

•roil’iicilalion) 2 448; 

1 tlL* 114. 10 242* 
h'lcs (wx>logv) 1 420, 

Hii;i2 2lf. 15 531 
Agiiaili.! 10 242 
niondtichtlivcs 3 86; 

10 213 

ofiioifv 10 245 
noiminics 10 243 
fnli 5 284 

iKtii(liih\es *1 142: 10 243 
ridCtulcrnn 10 243 
mi*nt kiM‘fie'5 10 243 
\<T((bi.ite IS 530 
VtMiinib 1 4%, 

1 112 UV 

nola 6 457 I 

(Wnidae 10 461 
I'isniocUm 3 152 
’'M'liit 12 134 

xee ahi) Oolite and pisolite 
Pistachio 10 243 244*: 12 26 
nm crop mliure 9 232 
httana i/era 10 243 
^'I'l bouiiv 5 327. 328 
compound 5 527 
inferior 5 327 
ovary 5 327 
simple 5 327 
'tigma 5 327 
«vle 5 327 
sUjHTior 5 327 
PiHillate flower 5 526 
’’"lol 1 537-538 
' “toil core, (oceanography' 

3 Hr, 

’’“■■an engine; neam IS 78 
fnion now meter S 316, 

1I8-319 

fnton radiator IS 512-515 
**'"00 ring wear: radioactive 
fracer ,tudy 14 8-9 


geolc^tc lime scale 
6 135 

ore reserves 9 186 
polonium 10 457 
radium source 11 323 
Pitdier plant 10 244-245*; 

12 128 

Pitching momrni roefTiitent 
1 200 

Pitching motion: shifn* 

12 273 

Pitclisionc 10 245*. 521* 

11 560, 14 347 

Pull 10 245 246-. 379: 13 105. 
114 

Pithe<antfiropus 1 417; 5 476- 
179 

Pithecanthropus crectm 
5 176 479: 7 303 
Pithecanthropm pekmensis 
5 476-479 
Ptthophota 3 1.52 
PitfUfphoNi ofdo^onia .3 152 
Pitman see ConiU'Cting rod 
Pitodii 6 485 
Pitometer log 4 21 
Pitot static tube; air velocity 
measurement 1 221 
aircraft speed 
measurement 4 21 
ship’s speed measurement 
4 21 

Pitot tube 10 246 
suxuracy 10 246 
applicaticKi 10 246 
flow measurement 
9 316-317 
Pitressin 6 485 
Pitted outwash plain 6 197 
Pitting; corrosion 3 489 
Pitt-Rivers, R. 13 626 
Pituicyte 10 249 
Pituitary dwarfism 6 597 
Pituitary gland 4 255; 6 480. 
596; 10 246-251* 
adrenal cortex steroid 1 71 


Pituitary glaiid-cont. 
adrenocorticotrophin 

10 290 

anatomy 10 247-248 
anterior lobe 10 248 
anterior pituitary 10 250 
blood supply 10 248-249 
chorionic gonadoirophln.s 
10 250 

endocrine gland 4 588 
endocriiioiogs 4 598 
growth liornione 
10 250-251 
histology 10 248-249 
itiU'iim'tli.ilc IoIh* 10 2t9 
luteotrophiu 10 250 
melanoqte-stimtilaiing 
hormones 10 251 
nciii»h>;>oplMsi< |U 249 
pan tuberalis 10 249 
physinlog) 10 249-251 
pituitary gland disfirders 
16 252 

posterior lobe 10 251 
thyrotropliin 19 25(i 
Pituitary gland disorders 
10 252 

Pituitrin 6 485 
PUuoplm ralenifcr 2 370 
Pituophts metanotcuras 2 371 
Pity,icc.ie 1 476 477 
: Pityriasis 14 ^2 
I /*ity«w/>(»nini ovatr 3 578. 

14 602 
Pival 11 615 
Pnotiyx 2 109 
pK 10 252 
Placebo 10 97 
Platcnta 5 241 ; 9 454-455 
allantois I 2.5G 
PlaoHitaiion 10 242-254 
physiological exchange 
10 253 254 

pUicenial nuKlificatiuns 
10 252 Z5S 

Placcniation (Imiativ) 

3 328. 332 
axilc .1 328, 332 
basal 5 352 
central 5 328, 332 
laminal 5 332 
parietal 5 328, 332 
Placer deposits 9 380 
daim 8 472 
platinum mineral 
10 410 411 

PlaciT mining see Mining, 
platxr 
Placid 7 362 
plmohdella II 556 
Ptacobdelia patasitua II 556 
Placode; dorsolateral 9 47 
epibrandiial 9 47 
labyiinthic 9 47 
nervouH sy.siem 9 43, 47, 49. 
50, 51 

ophthalmic 9 47 


Placode-- coni. 

poHtUbyxinthic 0 47 
prdabyrintbic 9 47 
ventral 9 47 
Placodermi 1 414, 420; 

10 254-255* 

Antlaidii 1 462-463 
Placoderm desmid 3 401 
PlacoduiHia 11 484; 12 42 
Plarodus II 484 
PUcoid soile 12 48, 242 
Placothuriidae 4 .58 
Plage: astronomy IS 279-280 
Plagiaulocidm; 8 627 
Plagiudasu icldspars 2 105; 

4 383. 5 212-214 
lit cpi.lioiiic .5 39 
in laliie 7 -109 
icaciuiii 'dies 10 85 
P/ugiuMcne 4 67-68 
i'/rigroWumurit I 257 
Plagiostomum mmgani j 257 
rUguc 9 Gti: 111 255-256: 

14 629, 630 

annhiotid’ atlmn against 
1 466-467 
Brucellaceue 2 351 
hiiboiiic 12 345 
epidemic 5 34 
pathogen (soil) 9 594 
strepioinycin therapy 
23 179 

sylvatic 12 344 
taxonomy 2 350 
Plaice 5 315: 10 417 

marine iisltettei 8 113 
Piaiti weave 13 536 
Plains 10 256-2^5 
Asia 1 580 

ooxstal plains 8 244-245 
distribution 10 257 
Hood plains 5 310 
{ps>giaphic distribution 
IS 500 501 

glaciated plains 10 201-263 
interrupted plains 
10 263-2G5 
Mackenzie 9 152 
Miisisilppi alluvial 9 152 
origin 10 257 
solution-marked 10 258 259 
South America 12 524-526 
stream deposition features 
10 259 

stream ctmion features 
10 257 

till plains 9 154 
wind-formed features 
10 263 

Plains wanderer 0 286 
PUi/tina 4 55; 6 476 
Plahoriis 4 56 
Plan copying 10 146 
Plan position indicator: 
delayed sweep II 208* 
oSset-oenter display II 208 
radar presentations II 2VI 
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Plan poiiiUon indicator— con(. 
ftabllization U 206 
UK in pilotage 1 16S 
PUnaria 1 60S; 7 6SS: 10 ISI 
Planck, M. 1 652; 2 202; 6 372; 
7 406a, 50S; 9 363; 10 265; 
11 153: 12 575; IS 567, 574; 

14 201, 258, 568 

Planck’s oomtant 1 650; 9 82; 
10 265; U 46 
preciK value 1 652 
quanium mechanioi 
11 153-154 

Planck osrJllator 12 575 
Planck’s radiaulon law 
6 372-373; 10 265 
Bose-Einstein statwtict 
2 305 

Plane 10 265-266 

analytic geometry 1 3HS 
inclined see Incline 
plane 

Plane, wood 14 543-544 
hand 14 543 
power 14 543-544 
Plane <iiue»* geometry 6 151 
Plane minor 8 506-509 
Plane of the ecliptic 6 125; 

10 268 

Plane-polarized light 9 346 
Plane polygon 10 471 
Plane quadrilateral 11 135 
Plane table 10 266 
alidade I 244 
Plane-table survey 13 678 
Plane trigonometry see 
Trigonometry, plane 
Plane waves; dectronuqpietlc 
radiation 4 494 
propagation 14 426 
tolutions 14 419 420 
wave mmion 14 427-428 
Planer 10 260 

machining operations 8 7 
mining machinery 8 489 
mining 8 486 
Planet 10 266-271 
albedo 1 223 
apparent motions 10 267 
uteroids t 596-598 
almmphere 1 630-631; 

10 270 

node's law 10 266-267 
brightness 10 270 
celestial mechanics 
2 579-585 

chemical composition 
S 507 

dassifiutlon 10 266 
configuratioitt 10 267 
density 10 269 
elliptic motimt 10 268 
gravity 10 269 
beat mdiation 10 270-271 
inferior conjunction 
10 207 


I Planet— coni. 

I Kepler's laws 10 266 
occulution 9 244 
orbital elements 10 268-269 
orbital motion 9 371-972 
of ocher stars 10 271 
outside solar s^teni ID 271 
masses 16 269 
perturbatitms 10 37-39 
phase (astronomy) 10 100 
fdiysical elmnents 10 270 
precession 10 571 
radiations 10 270 
radio emission ftom 1 1 245 
rotatimi perioib 10 270 
sidereal {)eriocl (»f 
revolution 10 269 
si/cs to 269 
spectra 1 615-616 
superior conjtinctlon 
10 267 j 

symbols 10 269 j 

synodic period 10 268-269 i 
tdeoopic as[>rct 10 267 
unknown planets 10 271 
see also ai tries under 
planet names 
Planet Depth 4 326 
Planet motions: disturbances 
10 37-39 

Planet orbits; i)erturbation 
(astionnmy) 10 37 
Piaiielaiiunt 10 271-272 
Planetary atmospheres 
1 630-631 

Plaiictai) geai Hum 10 272-274 
Plaiieiaiv landing veliule 
12 547 

Planetary nebula 9 24-27 
Planetary iKiiiirba lions 
10 37-39 

Planetary precession 10 571 
Planetary piolw 12 517 
Plauftelhenum i 67 68 
Planetoid see AsierotsI 
Planform 13 309 
wing 14 508 
Planimetiar 1 375 
Planing: machining operations 
8 6 

wouilworking 14 543-544 
Plankton 2 206 

Foramlnlfcra 5 430-431 
fresh-water ecosystem 
5 526 

limnology 7 519 
reproduction 5 527 
lintinnina IS 65! 
variability 5 527 
vertical distribution 5 527 
Plankhm, fresh-water 
5 526-529 

Plankton nets 8 I02a-1026 
Plankton rain 5 527-5% 

fresh water ecosystem I 

5 521*534 I 


I Planktonic plant production 
I 12 119 
Planhioniella 8 105 
Planoconcave lens 7 452 
Planc^aphlc composition: 

printing 10 601-602 
Planographic plates ID 602, 
614-617 

Planographic printing 
10 600-603 

deep-etch plates 10 602 
direct lithography 10 600 
indirect lithography 
10 600-601 
lithography 10 600 
offset lithography 
ID 602-603 

planographic com|)osltioil 
ID 601-602 

planographic plates 10 602 
Pinnont 7 122g 
Planoihid snails 12 63 
Planorbis glabratm 9 447 
Planosos 12 439 
Plan-position indicator 
(PPI)' moving targ(*t 
indication 8 620 
radar 8 415 
sonar 12 503 
Plant 2 199, 10 274-275 
abscission I 10-105 
chemuTgy 3 54 
endocrine meclianisms 
4 596 

grafting of see Grafting of 
plan^ 

planktonic 8 I02/i 
radiation effect 11 232 233 
see also Following entries, 
as Plant, mineral 
nutrition of; Plant 
disease; Plant growth; 
Plant hormone 
Plant, foliar nutrition of 
10 278 

Plant, mineral nutrition of 
10 275 282 

active absorption 10 277 
carriers 10 277 
Donnan cquilihiium 10 276 
essential elements 10 275- 
276 

excessive 5.111 amceiitration 
toxicity 10 281 
foliar nutrition of plants 
10 278 

ion absorption from soil 
10 278 

ion diffusion 10 276 
ionic exchange 10 276 
protoplasm 10 280 
salt absorption processes 
10 276 

soil moisture ID 281 
translocation 10 279 
Plant, minerals essential to 
10 282-286 


I Plant, minerals esicnUai hi 

—emit. 

I aOcnosInedipbosphate 
! (ADP) 10 283 

adcnosinetriphospliate 
(A'I'P) 10 283 
boron 10 284 
boron deficiency in irra» 
plant 10 286 
calcium 10 283 
Carlton 19 282 
chlorine 10 285 
criteria of csKnttality 
10 282 

deficiency symptoms 10 28 
diptiosphopyridiiic 
nucleotide (DPN) 

10 283 

hydrogen 10 282 
iron 10 284 
manganese 10 284 
magnesium 10 284 
molybdenum 10 284 
nittugcn 10 283 
otlier elements 10 28^ 
oxygen 10 282 
piiosphoius 10 2K3 
|Kti.issiutn 10 281 
lules (»f the essential 
elements in plants 10 
Milfur 10 2H3 
tiiphosphopyfidino 
iiutletMidc (I PN} 10 
/iiu 10 284 

Plant, water relations of 
10 280-297 

absorption of uater I02*H 
cellular water lelations 
10 286 

effects t>f environment on 
transpiiation tO 289 
stomatal roccliaiiisni 
10 288 

translocation of water 
10 291 

transpiration 10 289 
Plant anatomy 10 297 2^8 
collenchyma 3 290 
stele IS 105-106 
Plant breeding see Bierding 
(plant) 

Plant bug 6 401 
Plant cells 2 611 
Plant classification 10 2*18 
Plant cuminunUy 4 292(i-293 
10 298-300 
characteristic specUs 
10 298 

ckuuificalion 10 300 
dimax 10 299-300 
dynamics 10 299 
structure dT plant 
oommuniiies 10 299 
Plant debris, mineralizaiioa 
10 42 

Plant disease 10 300-315 
Basidiomycetci 2 107 



Plain 

cau'rt 10 3M)2 
coin 3 

diSieinination of plant 
paihogwis 10 312*814 
economic importance 
10 500 

tun(>i«td( jnd fiiiigiridc 
'i 'i65'564 

imcciion and development 
(if disease 10 308 
I,eptostromata<eae 7 476 
\fclanronidle 8 212-213 
Monilidlcs 8 570 
Mtcflia Sterilia 8 676 
Mvitangiales 8 682 
nature of 10 301-302 
pathogens 10 304 
plant tirUH 10 382-385 
rnt/o^plicre 11 548 
iiht (microbiology) II 654 
Miiiit (mirrobtology) 

12 387 

<i)il pathogens 9 593-594 
in flotage 10 314 
tier I>l 71-76 
i\(kk| detat 14 5^ 
ur also euirifs under 
spififii plants and 

dlM .IM •» 

>‘|irir (lisra'ic control 
10 ^ir, 319 

10 315-316 

•*<uiiiul practices 10 315 
<li>rasc irsisiance 10 316 
ipiainiiiine 10 318-319 
cifloi'.v 14 287 
(iithito 12 146 

I’l.iui 10 319-322 

(‘MiliitHitiaiv histotv 
in 320 

t'oluiionaT)' piocesM-s 
10 319 

polvfitoid) 10 489 
'■Ijm l.iiilitin 10 322 323 
liie prrvciMinn 10 323 
in plant train|Mirtation 
10 323 

latniit 10 322 
Incation 10 522 
'U■>lnlcnancl’ 10 523 
niateriah handling 
« 170-171; 10 328 
production lin« 10 323 
'>icl\ 10 323 

Pl-'m fermentation 10 323-325 
eHef » of oxygen 10 324 
foiina of 10 324 
nutcrials used 10 824 
prmluction methods 
10 644 

products 10 324 
‘'>h' of 10 825 
inssils see Paleobotany 
geogiaphy 2 204 205; 

^0 325 . 328 * 
fiora 10 825 


Plant geography-eonf. 
floristics 10 325-928 
poatglacial vegetation and 
cUroite 10 526 
ve^iation 10 325 
vegetational plant 
geography 10 328 
Plant growth 10 328*340 
atneission 10 337-338 
s^)ical dominance 10 334 
bud dormancy 10 385 
daily therioopcriodicity 
10 339 

defoliant 4 43 
dew 4 90 

embryonic growth 10 330 
factors iO 329 
floral initiation and 
development 10 33.3 
fruit developtiicnt 10 934 
germination 10 335 
glbbercllin 6 184-185 
growing season 6 JhlS 
growth conclatlons 10 330 
growth peiiodicity 10 337 
Inhibitors 10 345 
plant horinoiics 10 329 
photoperiodism in plants 
10 175-179 
reprtMliutive growth 
10 332 

scavmat ilieimo|>cnudj(it> 
10 3.58-339 
tissue rultutc 10 538 
vegetative meristematic 
activity 10 331 
Plant growth, flower 10 3.13 
Plant histology 10 298 
Plant hoiinoncs I 693; 

10 340-343* 

artion of giowth hormone 
10 341-342 
cell protoplast 2 613 
flowering hotmoiie 10 342 
gibbcidlin 6 184-185 
known plant hormones 
10 340 

nomenclaliiie 10 340 
twcurreiite 10 340-341 
other growth regulators 
10 142 343 
plant growth 10 329 
uses 10 342 
Plant iiulicatoi 13 5.K) 

Plant keys 10 543-345 
floral charts 10 345 
floral diagram 10 345 
floral formulas 10 345 
floral symbols 10 345 
Plant kingdom 10 346 
bacteria, tixoiiomy ol 
2 10-11 

plant 10 274-275 
Plant-layout drawing 4 61 1 
Plant mctabolLsin 10 347-560 
acid metabolism of the 
•uccuhmtf 10 854 


Plant UMMaboUsm~-eon(. 
alkaloid 10 359-360 
amide 10 353*859 
amino acid 10 853-359 
anthocyanins 10 .160 
ascorbic acid 10 853. 554 
biocliemistry 2 199 
carbohydrate metabolism 
10 349*353 

cannenoid 2 527; 10 360 
cellulose 10 352*353 
energy metabolism 
10 347*349 
essential oils 10 360 
Havtmes 10 360 
functions 10 353-354 
herbicide 6 420-424 
lipid metabolism 
10 355 ,156 
nitrogen metabtdistu 
to 356 360 
imcleic acid 10 359 
oigank at ids 10 353-.1.55 
pittiii 10 353-354 
pentmes and |>m(»«ms 
10 352 

plant fctmeniation 
10 123 325 
plant translocation 
^orgatiic solutes) 10 .17') 
382 

pioteln 10 353 359 
purine 10 359 
(i)iiinidinc 10 359 
ic*siiis 10 360 
rubber 10 360 
starch 10 351-352 
siiriose 10 352 
(annuls 10 360 
tciptme mctalMdiim 10 3(>0 
Plant mitrolossils 8 3561 
IM.un 10 525 

I Plant morphogc-nesis 
I 10 361 363 

atvpirai groMth 10 301-362 
correlation 10 .161 
difleieniiation 10 361 
ccniugiral tailors 10 362 
graf* ' and chimcYas 10 362 
hcR-ibiary factors 
10 362-363 
polarity 16 361 
regeiwration 10 361 
symmetry 10 361 
Plant movcrneitls 10 363-367 
chcinotiopism 10 366 
electtoiiopismi 10 365 
gcotropisni 10 364-365 
haptotropUm 10 3(36 
hydrotropbm 10 366 
nastii; tnovcmenis 10 366 
nutations 10 307 
photoiiopism 10 363-364 
ts^fC nuivcnietitr JO 366 
thignioiropisnis 10 36S 366 
traumatoiroplsm 10 366 
turgor movements 10 367 


Plcml todoiogip 307 

Plant names 10 867-868 

autboHty for plant namei 
10 368 

intemathHial rules of 
botmiical nomenclature 
10 868 

Plant nutrition and weaUiering 
proceses 14 459 
Plant organs 10 S68-369 
flower 10 368-S69 
fruit 10 3G8 369 
leaves 10 368 
root 10 368 
seed 10 8G8'S&9 
stci>. 10 368 
Plant pathof^ns 1 574 
PUiil physiology 10 369 
abscission 1 10-105 
caroi'ciiuid 2 527 
photosynthesis see 
rhotosviithesis 
plant, mincial nutrition of 
to 2/5 282 

plant. mineruK rasential to 
10 282-286 

plant, water relations of 
see Plant, water rda* 
tions of 

plant growth see Plant 
growth 

plant hormones see Plant 
hormones 

plant inetabolinu ree 
Plant meiabolism 
plant movements see 
Ptaiu liioveincnts 
plant mpliatinn see 
Plant respiration 
Heotl geriiiiratUm 12 146- 
1465 

veinali/alion 14 J05-306 
Plant respiratioa 10 SG9-375 
coiiceniraihm ol substrate 
10 372 

ciieigy tiansfci 10 371 
envinmment 10 872-374 
factors affecting 10 372 
foorl production 10 374 
ffKKi use 10 874 
glycolysis 10 370 
Krebs cycle 10 370 
mechanism td 10 870 
phoiosyntlu'ds 10 184 192 
reipiration and agriculture 
10 374 

safe storage moisture . 
contents (seeds; 

10 374-875 
time 10 872 

Plant societies 10 375-876 

dominante societies 10 375 
life form societies 
10 875-376 

seasonal soeJeties 10 1l75 
strudurnl societies 10 875 
Plant sociology 14 287 



301 


Hant toxonomic IHtrotuft 


Plant taxonomic literature 
»S77 
noras 10 377 
indexes 10 877 
Plant taxonomy 10 377*S?6 
Plant tissue systems 10 S78-379 
calcified 10 42 
ccdlenchvma 3 200 
cortex IS 115 
endodermis IS 1 15 
epidermis, plant 5 37*39: 

10 378; 18 114 
ground tissue 10 378 
pericycle IS 115 
periderm 10 379 
phloem 10 378 
pith IS 115 
silidfied 10 42 
xylem 10 378 

Plant translocation (organic 
solutes) 10 379-382 
importance of conductive 
tissues 10 379*381 
mechanism 10 382 
TC({uiTcmenls for oiganic 
nutrieotH 10 381 
Plant virus 1 424; 10 382-385* 
rhemicai coiii|>osiiicm 
10 384 

eronomic iinpoitame 
10 384-385 
plant disetLve 10 304 
structure 10 384 
transmiiRioii of 10 363 
tyfMss of \inis diseases 
10 382-383 

virus symptoms 10 382 
see also Virus 
Plant wound 10 3G6 
Pldiiiagmales 4 1085, 10 3-10. 
385* 

Planlago 6 297 
Plantago p\\tUum 10 385 
Plantain 2 90 
PUuiling' platili'is I 128 
Pl.iiuil.1 9 562: 12 70. <>2. 105: 
13 75 

ratal 3 474 

Planula larva I 455: 6 5.54; 

7 304; 8 254 
Coclciitcruia 3 255 201 
Planuloidea tee Moiuloidca 
Plaque 2 70 

Plasma: clecttoinagnelic pro- 
pulsion 4 4l>0 
equation of state 0 57 
geomagnetii slot in 0 143 
magneti^as dvnatnics 
8 55-56 

magnet ohydrodynamics 
8 560-63 

pinch effect 10 232 
see also Plasma physics 
Plasma (blood) 2 264- 2G0 
Plasma (loni/ed gas): birth's 
core 4 329 


Plasma-arc torch 8 281 
Plasma cell 2 264 
connective tissue 
3 402-403 

Plasma engines 4 492; 11 104 
Plasma jet: spray coating 
8 282 

Platma-jct luiiiicl 14 5Q2r 
Plasma physics 10 385-397* 
adiabatic invariants 
10 391-392 

astronomical geophysics 
I 008 

bremsslrahlung values 
10 39G-397 
collision proceucs 
10 394-395 

confinrmimt rriieria 10 392 
(Teation of 10 386 388 
criterion for plasma 
phenomena 10 385 3B6 
Debye Mrccning distance 
10 385-386 

d^im of freedom 10 395 
(liumagnetiMn 10 388 
drift velocities 10 389-391 
dynamical Iriitioii 10 395 
cxeilatiun radiation 10 396 
instabilities 10 392-391 
macioscopic 10 385 
magnetic niitror 10 388 
magnet ohydnKlyiiainics 
8 SCm 63 

microscopic 10 385 
nuclear I iision 5 .592 
panic Ic (Ivnaniics 
10 389 392 
pinch effect 10 387 
plasma-spray coaling 
8 282-283 

pressure balance 10 388 
radiation mechanisms 
10 395-397 

lelaxation time 10 391*395 
Ritthcrtoid scattering 
10 394 

stelLirator 10 387 
waves lU 392 393 
Plasma piotetii 2 261-265; 6 33 
Phisina (funmioiiic 
cotiM'itcT 13 554 
Plasma-spray coating 8 282*28.3 
Plasmal 10 397 
Plasmalogens 10 1 32. 397 
Plasmation ion .source, von 
Ardenne 7 245 
Plasmcxlcsmaia 2 616, 619 
PlasmcNiiiclae 6 31$ 
Plasmodiophora hrassirae 
2 383 

Plasmodlophurales 7 375 
PlasmocUophorina 8 677 
Plasmcxlium 8 677 
Plasmotlium berghei 6 315 
Plasmodium cathemerium 
6 315 


Plasmodium cirrum/lexurn 
6 314 

Plasmodium cynomolgi 6 315 
Plasmodium etongrttum 6 315 
Plasmodium falciparum 6 315; 
8 77 

P/cirmodium gallinaceum 6 314 
Plasmodium hexamerium 
6 314 

Plasmodium inui 6 315 
Plasmodium knowlesi 6 315 
Plasmodium lophurar 6 315 
Plasmodium malartae 6 315; 

8 77 

Plasmodium mexicanum 6 315 
Plasmodium nucleophilum 
6 315 

Plasmodium ova/e 6 315; 8 77 
Pfci^odium polare 6 315 
rfosmodcum relictum 6 314; 

13 11 

Plasmoduwi rouxi 6 315 
Plasvtodium imigham 6 315 
Plasmodium vwax 0 315; 8 77 
Ptasmodroma 10 397 
Mastigophora 10 397 
Sarcodina 10 .597 
$|)ororoa 10 397 
Plasmolysis 9 439-140 

cellular waU*i iclatioiih 
10 288 

IMasmon 3 659 660 
Plasmopata halstedit 1.3 292 
Plasmopara viluoln 0 251 
PlaMiioiomy .3 226-227 
Plxster 10 Sff7 
Plaster mold casting 2 54.3 
Plaster of paris 2 .399. 6 301 ; 

10 397-398* 

Plastic: jiotenlinK 10 541 
Plastic clav 11 409 
Plastic deformalioti: forging 
5 470-472 

stiess and strain 13 161 
Plastic deformation (creep): 
earthquake inechanisins 
12 149 

Plastic defonnation of metal 
10 398-402 
creep 10 400-401 
ductility 10 398-400 
malleahility 16 40]'402 
see also Elasticity; Metal, 
mechanical prupeities 
of ; Metal forming 
Plastic-filtn capacitor 2 446 
Plastic flow: drawing of metal 
4 272 

ptestressecl concrete 10 566 
in rocks 5 369 
Plastic pressing 2 649 
Pltutic iicintiilator see 
Scintillation counter 
Plastic slip in crystals 
3 584 

Plastic strain wave 8 271 
Plastic sulfur IS 256 


Platlcity U «2.«3 

conimtedwithiuieiai- 

1 399-400 ■ 

rubber 11 637 
in soils 12 45S 
Plastics: definition 10 474 
dyeing 4 511 
radiation dam^e H 223 
Plastics fabrication 16 40S 407 
calendering lo 403 
casting 10 403-405 
coatings 10 405-404 
oompiession molding 
10 404-405 

extrusion 10 404, 4u6 
films 10 403-404 
injection molding io 4ci>i 
laminating 10 405-406 
molding 10 404 405 
polyacrylate resin 
10 4.68 4.69 

I^Mdyactvloniirile resin 
10 460 

polyamide resin 10 160 16| 
polvcsier tciins 10 Pifi 4i,«. 
polyether lesiiis 10 lltfl Tti 
polyfluoiooleim leMii 
10 470-471 

(mlymer propeilics 10 17T 
sliCYt-ioiiniiig 10 1(16-407 
iransfei molding iO 40') 
see alu* PoIvtiflT 
Plastici/ei 7 .376; 10 Wih 
Plastici/ing (fuiKl) 5 398 
Pkistld .3 98; 5 99 
IM.isi4K\anin 10 186 
Pl.istoqiiinoiie 10 186 
Platanm 5 39 
Plalanus tunifolia 13 560 
Plntanux u'ddftUaU^ 10 lib. 

13 360 

Plaianui orumlahs !3 SbO 
Plutaspiduc 6 401 
PlulasUtiiif 12 .600 
PlalaUena\ lahradinia 4 '.70 
Plate: distillation 4 250 
fractionating raluiuii 
5 491-492 
plate tower 6 44 
printiiif; see rriniiiig pi-”' 
vibration 14 314 
Plate, structural 10 407 410 
bases for design 10 407 
buckling 10 410 
amilar plate 10 407 
column .3 304 
elastic deflection 10 40? 
elliptical plate 10 408 
K^iiare plate 10 409-410 
Plate-cirouit rectification 

14 254 

Plate detectors 1 560 
Plate girder see Girder, pia** 
Plate glass 6 207 
Plate heniol^is, blood tci* 

Blnod-plate hcmolysi" 



Pljft- iiimliilatcd Claw C 
jjofilificr I 555 
Pljie tnoA\AMOTi I S54-S55 
Plate, photographic 10 156 
Plate photometer 1 615 
pUie te'i'iancc see Dynamic 

plate lesi^itaoce 

pUte ihigfi beetle 3 278 
Plate tiansfonocr 16 560 
Plateau 16 ♦lO 
Ana I 577-580 
Iwalls 10 50 

platrau of the Shotts 1 107 
pUieiet 2 264: 12 565 
Platelet touni, blood 
1 196 

platen pressw 10 620 
relief printing 
to 600 

j‘'a!fosaurus 4 J99 
rijtfonn balance 2 74 
Plating see FJerii opiating of 
meiaU- Metal coatings 
I'titinotion 8 72 
rwi.tnirn i 515: 10 110 412 
alUn 10 411 
.mahtiral techniques 
10 412 

,otat of I 593 
chemical and physical 
propeities 10 411 
rh]i>to)>l3tiii.itr 3 83 
electron cmiOguration 
4 504 

ex.ractivc metallui^' 

8 278 

Indmgcii rlc< I rode 6 549 
uHii/jiion poteniial I 504 
mcMlIiirgital cxitatthm 
10 411 

native state 9 4 
naiiiral occurrence 
10 410-411 

principal compounds 
10 412 
uses 10 411 
rer nho IHdiuin 
l‘ljtiiiura electrode 10 455 
Pl'ninuiii «pnnge 6 549 
•"lato hsdrometer (Balling) 
wale S 562 

‘■l-O'Miir solid 10 473, 491 
'**att. J b.978 
i’latva^terida I 598; 4 360; 

'■» -•'h': in 412* 
lotion 10 636 
•’latneiatarta 6 76 
Platvcopa 3 562; 9 447; 10 412* 

3 gyg jQ ^J2». 

IS 491 

B 169 

'*^«tvHormtt catidata 11 55 
'''■'t^^nh 3 650 
f’kh f^auet 6 579 
^'**^gastcridae 6 574 
fatvhclminthcs 1 415, 420; 

* 153: 9 29; 10 419-415* 


Platyliciminthei -ront. 

Cesuxla 2 657-659: 10 413, 
414-415 

Cestoidea 2 659 
classification 10 414*415 
economic and biological 
imporunce 10 413-411 
morphology 10 413 
regeneration 11 4I9-42U 
reproduction 10 413 
Treinatoda 10 413, 414; 

14 77-80* 

Turbellaria 10 413, 414; 

14 1445-145 
Platymaia 4 41 
Platymonas 8 170 
PlatypixliUae 3 278 
Platypsyliidae 3 276 
Platypsyllm castorh 3 286 
Plalyplilta raiduidaflyla 

7 468 

Platyscelus 6 586 
Plat>sponUvUa 12 36B 
Pl:i>a 4 74 77; 10 415 
Pleasing fungus beetle 3 278 
Plecoptera? 134, 10 415 416*; 
13 153 

Insccta fossils 7 139 
! rieciidae 10 416 
IMecrognatlii 13 530 

'1 cti.UMloiuiionMcs 9 442. 

15 530 

IMertoidea 10 416 
Pleetrophenax nii'o/u 2 371 
Plectrum 4 320 
P/cf/us 6 436-441 
Plff'CtlU ihihi 7 1 
PU'gatln falcinellus 7 1 
Pleiades 10 416 

reflection nebula 7 220 
Plcidac 6 401 
Plciosauiia II 484 
PIcioiiopisiii 10 416 
Pleistocene 6 136. 142: 

10 416-417*; 13 169 
chronology 6 194 
climate 6 133 
climate fluctuations 

6 192 

fossil man in 5 477-478 
Glacial Epoch 6 190 
time units 6 195 
Pleistophora 13 398 
Pletibatidae J 433: 13 061 
Pleochroic halos 10 417 
distribution and 
dt^riptioii 10 417 
origin and intcrpreuoon 
10 417 

Pleodiroism 10 417*; 14 88 
gem 6 96 

pfeodorina 1 235: M 375 
Pteodorina CAltfomica 8 169 
pfeodortna I’HifwirietMer 

11 53 

Pieonaate 12 618 


Pleospongia Archa«>cyatha 
1 509 

Plcosporalcs \ee Pscudo- 
sphacriales (I'chcniwd) 

Pleotia 5 98 

[ Pleroccn-oid 3 642; 12 559 
Plerocercoid larva 2 659: 

n 43, 67 
Pteragyra 12 77 
Pterolic water 6 276 
Plcsiadapidaw 10 589 
PU'sioddaroida 4 372(i 
Plesiosaur 11 484; 12 42 
Plcsiusauria 12 42 
PUsioutunu 7 327; 1 1 484 
Plestolruthts 4 108. 13 532 
j Plcsiotypc 14 172 
Ptestiodon fasitatus 12 373 
Plelhodou 12 6 

Pk-lhoiloiitidac 2 568 569; 12 7 I 
Plethora 3 142-143 
Pleura 7 618 
• Pleuracanihodii 4 419; 

I0 4I7*, 12 360 
PteuToranthus 10 417 
Pleural rth 12 363 
Pleuraspulntherium $ 394 
Plcuiitk 7 622 
Pleutobtaihiti 3 647; 4 26 
PltnuMt'tul’ir 9 610 
I fleuioiiHim » 81, 8- 
I Plenroileles ti'altlu 11 465. 468 
I Plcurodira 3 22 
' Pleutodvnia H 530 
PieMomeia 10 417 
‘ Pleutomeiaicae 7 276 
j Plcuroiueiales 7 625: 
i 10 546. 417* 

I Pleuron 1 555 

Crustacea 3 562 569 
I Plcuroneetidac 5 315 
Plcurunettifoimcs 9 442; 

' 10 4I7-'I18* 

flounder .5 315 
Hetciosom.it.i 10 417 
Pleuropneumonia 10 418 
PU'Ui opiu'ii monia-l i ke 
organism (PPLO) 8 679; 

10 418 

* (Curmliginopliora 3 60 
PIcuiofiomiiiaoca 6 76 
PteurolTtcha 11 59 
Ptexif^as: cliromatic aberration 
3 ‘Ki 

optical materials 9 350 
Plexus of Aiierbjch 4 155. 156 
Plicae circulaits 4 160 
Plicae transvemles recti 4 163 
Plicate vernation 2 361 
Pliensbadiian stage 7 325 
PUnian eruptions 14 354 
Plitiius 8 594 
Pliocene 6 136, 142; 

10 418 419*; 13 169 
PiiolagUi 7 583 
Pliopitheau 10 590 


Pluvlallt dombilm SOf 

Pliotron <ee Triode, vacuum 
Pliasc printing IS 542b 
Plistopliota 7 122/ 

Plocddae 12 562 

Phdta mterpunctella 7 468, 472 

Ploiosidae 3 649 

Plough 14 295 

Plow types 1 128-127 

Plowing 1 126 

agricultural soil and crop 
practices I 126-127 
Plucking 6 202 
of rock 5 277 
PlugKKV 14 260, 261 
I'lug fuse .5 578 
Plug gage 6 4 
Plum iO 419-420 

plum and prune diseases 
10 420 

propagation and roni- 
merdal produtflon 

10 419 420 
varieties 10 419 

Plum curculio 3 28V: 14 461 
Plniii sawliy 6 .580, 

PtumaieUa 2 354 
PluntatrlUi irpetn 10 201; 

13 7'i 

PJumaiellidac 10 201 
Plumbago G 256 
Plumbic .irid 7 424 
Plume moth 7 464 
Pliiine patiGtiu: atmo>pheric 
pollution 1 644 
Plnmularta 3 255 
Plumule 5 i95: 12 145; 

13 114 

PliingcT relay II 441 
Plusia 11 449 
l>luto 10 420 

astionomy I 618 
albedo 1 223 
Plutologs' 6 170 
Pluloi! 7 375-376: 10 421-422* 
rharacin'istio of 10 84 
Plutonic rock: igneous rociut 
; 10. r.-to 

Pluloniuir 4 '>45; It) 422-425*; 

14 65 

com|>oiinds 9 42 
electron configuration 
4 504 

fission 5 287-288 
nudear fueU 9 184-186*; 

11 358 

preparation of the element 
10 423-424 

prindpat compounds 
10 424 425 
properties 10 422 
terrestrial abimdance 
IS 522 
uses 10 422 

Plutonium-239; atomic bemb 
1 648; 11 358 
Pluvial periods I 108 
PluuiaUs dominicta 8 9: 7 345 
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Pl7er,£.K.7 502 
Plymouth Rodt (diicken) 

S 58 

Plywood 10 425*; IS 119 
P. M, (time) 18 648 
PM see Phme modulation 
10 lOS 
PMA 6 421 
PMP II 615 
PMR 8 367 

P-N hook muUiplitailon 14 37 
P'N junction 12 171 
biasint; 7 317 .118 
diode 7 316d-318 
photodiode 10 I4H-140 
rcrtifuation 7 317%11H 
variable ca|Mdlaii(c 7 318 
vadsior 14 281 
Pneumatic caiswn 2 890 
air pressure 2 S90 
bends 2 390 

Pneumatic ronvc%-ur 2 86H 
Pneumatic prote»ses: .lU'ol 
iiianiifactuir 13 94 95 
Plieiiniaifc radhitiieicr 7 106 
Pneumatic scales 14 463 
Pncuinai ic servomechanisms 
srf ServfHiicdiaiiisrii 
Pneuniatir tire 18 651 
PnciJiiialol)’sis H 2%; 10 125* 
inctaiiiorphic nnks 8 298 
Pncumaiophorc 8 90 
Pneurnatop/iortir die^o 8 9 
Pnciim<KYM:ciis 10 425-427: 

14 21 

aiUigem 10 426 
fuUural cliaiaciciistirH 
10 41»i 

fliioresreni aiiiilNMly 
method 8 383 
heart disorders 6 358 3ti2 


Pneumonia— eont. ! 

pn^wis 10 42^ ! 

therapy 10 428 
Pneumonic plague 10 255 
Pneiimoiiitis 9 544; 10 420 
P'N-P alloy jumtioii j 

Uansistoi 14 35 i 

P-N-hP junction transistor ^ 
7 320 

P-N‘P transistor: alloy- 
jumlion 7 318 
giown-junrtion 7 118-319 
surface-barrier IS 322 
Po River 5 121 
Poa compre^sa 2 272 
Poa jnaifn\i\ 2 272: 6 261; 

14 105 

Pochard 1 436 
Pocitlopora 12 76 
Poriltopora aiula 12 77 
PoriUopina (lamUotnis cvpi/mir 
12 76 

Pixiilloporiil totals 12 78 
Pockcls elfcit 7 337-338 
PiKkel gopher 6 237 
Pocket meters 4 268 
I’ocock, R. 8 682 
PoGotto sniulsluiic 9 149 
PimI toin .1 481 
Poll rot 2 385 
PiKlargklae 2 448 
Pofiarkr 10 465 
Podmron 5 33 
Podbielniak, W. J 6 40 
PiKibielniak teiuiifugal 
extractor 12 500 
PiKlia 4 361 

Poiliclpitidae6 26H; 10 429 
P<Mli(ipilifnriiu's 1 694, 10 429* 
girbr 6 268 

, Pwlilymhus pinltrrps 6 268 
' PiKlisus 6 410 


Poeobioidea 10 4SI 
Poeobitu meseres 10 431 
Poggendorif compensation 
mctluxl for measuring cmf 
4 473 

Poggendorff’s first method 
10 543 

Pi^ionlp 5 367 
E’ogonochorc 10 499 
Pc^onopliora 2 SIS; 10 431* 
Athecanefihtia 2 SIS: 

10 4S1 

Thecanephria 2 SIS; 

10 431 
Pohl, R. 482 
Poi 4 13 

PoikiUtic stiiirtnre 8 2%b 
Poikilitic texture? 11-12 
Poikilocvtosis 3 195 
Poikilniheim IS 590 
Poikilothermic <.inuvore see 
Terie^tiial eccMy.stem 
Pmncari', II 8 508. 7 90. 580. 
8 176: II 433-434: 1.1 683; 

14 200. 265 

Poincare reciii rente theorem 
13 60 

Poinsettia 9 408. lOHn 
Poinsot e11i|)Soiil 10 432-433 
Poinsiil’s ratihod 10 431 433 
Cardan's siis{>ensiou it) 432 
ellipsoid etjuations 10 432 
Poinsot motion 5 102 
Point 10 433 

genmet^. eudidean 6 153 
Point Ranow 9 166 
i Point (iicle 1 389 
I Point conic 3 400 
; Pohu-coniuci diixlc 10 433 
S silinw 12 224 
I Point amtact transistor 

I to 431 434 


Poison— cont. 

health uperts 10 437 
history of 14 5-6 
mechanism oi action 
10 436 

origin 10 454 
pharmacology lo 97 
potency 10 487 
physiological actions 
10 435 

sy'stemic 14 5 
toxiMdogical anal)sij( 

5 440 

treatment for 14 6 
Poison Contred Centers 10 437 
14 6 

Poison gas 3 44-46 
Poison gland 10 438*; 11 3 {h 
12 390 

Poison ivy 4 666; 10 138* , 

12 26.11124 
h>iK*rsensitisify h 591 
Poisem oak 12 26 

hyiK'iscnstlivitv 6 ,VM 
Poison sumac 10 438 •139«. 

12 

Poisonmis plants 10 IJ9 440 
, Poisson, SDH 49. 190, I0(>> 

I 

; Pols^oll hiackH raiuinu t| 

I liaiisioriiiatiom 2 41H 

I ipunliim rhi^iv, noiiuli 

\ tivistic II 167 
' PoisNon distribution 2 2*>o 
213. 4 258 

j hunneitiis 2 210 

j distribmiun (piobabilih 

; 4 258 

; Poisson lovs foimiiki 3 321 
• Poisson p^o((^s (iiaiisition 
i probaliiliticsl 13 Ml ) It 
i Poisson's ct) oat ion 1 3B5: 

! 4 451:12 610 


Idailificaiion 10 426 
mor^ihology 10 425 
pathogenicity 10 427 
pneuniooHCidal agents 
16 426 

QucHung reaction 10 426. 
11 188 

mlubiliiv in bile 10 426 
somatic C carbohydrate 
10 426 

Htmatic protein antigen 
10 426 

type III 9 212 
types 10 427 
variants 10 427 
Pncuinocoiiimis 7 620-621 
Pneumocystosis 10 427-428 
Pneumoencephalitis 9 91 
Pneumonia I 466 468: 

2 549: 1 66; 4 54. 7 618-619; 
9 472. 594: 10 428* , 13 36 18 
complications 10 428 
dlseatcs 10 428 
known causes 10 428 
pigs 9 544 


i PodobraiKhia 4 26 
' Piutounims .1 187. >l00fr 
I Pwloropa .1 562: 9 447. 

I 10 429 430* 

I Rairdiidjc (Nesldcid.ie) 

; 10 429 

Cypiidac 10 429 
Cytheracea 10 430 
I Cytheridac 10 429 

Darwimitidac 10 429 
Porlogona see Ricinulei 
Podon 3 151 
Potiophrya 13 237 
Podophvllin 10 440 
Podophyllum pellatum 10 440 
Pmloph'a Ci>])e|Mxla 6 344 
Podosphaera leueotncha 
5 66, 546 

PiKlpcra. Inscf 13 530 
Podiolic soils 12 442 
PodroU 12 439 
Poeciliidae 3 650 
Poediosderida 2 647; 4 56; 

10 430-431*, 513 


, Poiut-delonatnig (PD) fii/e 
I I 140 

! Point group 6 282 
j crystallography .1 603 

I Point-initialing b«isC‘dctonal- 
' ing (PlUnjfureiritO 
! Point lattice defects 3 294-297 
PtHnt source 10 433 

geometrical optics 9 368 
inverse-square law 
7 224-225 

j Point svatem. American: 
j type siie 14 171 

I Poise (deOiiition) 14 332 
j PoiscuiUe. J. I.. M. 2 232 
I Poiseuille flow 0 60 
I Pabeuille’t law 2 58I-S82; 

4 480, 525; 5 543 
Poinm 10 454-458*; 14 5-6 
antidotes 14 6 
categories 14 5 
clicroical correlations 
10 485 

chemistry 10 484 
deaths from 14 5 


‘ PoissiniS law 10 631 
! Puiss(m*& ratio: clasiiciiv 1 11 
marine sediments 8 137 1 
j Poisson's transformation 
formula 7 165 
Poiievin. A L, 10 615 
Poker 6 25 
Polarmit/iiiT 4 201 
Polanvi potential iheoi7 1 81 
Polar liear 2 118 
i Polar bodv: oogenesis 9 .110 
i Polar-coordinate navigation 
systems 10 446 
Tacan 13 381 382 
Vortac 14 376o 
Polar coordinate system 
I S 454-455 

I Polar directivity pattern 4 22 
Polar easterlies 14 495 
Polar Rattening IS 516 
Polar fnmt 5 539 

atmospheric low 1 642 
jet systems 8 329 
upper pressure patterns 
8 393 



I^jr.honl jet syatcmt S 389 
poljr meteorology IS 440-442 
Polar molecule 1# 442 

iiilci molecular forces 7 196 
Polar navigation 10442-445 

determination of 
rlirection 10 444 
fclfsiial navigation 
problems 10 445 
relestial sphere 10 448 
fhJrt reliability 10 448 
charts 10 442 
oxnpass limitations 
10 448 

coordinates 10 442 
d<^d reckoning difiiculties 
10 448 

direrfions 10 442 
distanre or speed problems 
10 444 

clmninic aid limiuiioiis 
10 448 

light conditions 10 442 
nuMcorologira! lattots 
10 448 

naMgsitional grid 10 442 
|iiloting hazards 10 448 
titne patteitis 10 448 
I'oldi night jet 10 441 
hilai iniricr botany 
*1 388 

1'ul.u planiinctcr 7 172 
|)iojc('iioiis 10 442 
Tolai K-gions 10 448 
1’nl.ii triangle 10 445*; 14 100 
i'olar Wiindcring 10 445 
u>al nieasuies 1 440 
r<Kk iiiagnctisiii 11 596 597 
utlonophysics 18 418 
h'Uruncter 9 S4G 

]Kilariiui'itic analysis 
10 -HA-448 
Polarimetric analysis 
le 447-448 

Natiiuetry JO 44G-448 
I’uUris 10 447*. 14 235 
l’''l.tiis iniSMle I 185, 543-544 
Polaiis submarines 1 544 
P(>Unseo|>e 10 452 
gem-testing 6 97 
photoeiasticity 10 149-150 
l*«>ldiiiy (electricity) 10 447 
^oljriiv (riuadric) 6 157 
i*uUri/abi]it> (dielectric) 

18 380 

Nan/ability, molecular 
8 546 

molecules 4 112 
ndraetton (molar) II 404 
Nariralion (dielectrics) 

10 447*; IS 890 
tUelfctric hysteresis 
4 115-116 
elcctret 4 422 
electrical units 4 461 
ferroelectrio 5 224-229 


Polarization (diel^rics)— eont. 
ionic crysuls 7 250-251 
theory 4 111-112 
Polarisatitm by tscattering: 
light 10 450 

Polarization catastrophe 4 112 
Polarization of waves 10 448 
antennas 1 447. 458 
eleciTomagnclic 10 446 
microwave optics 6 417-418 
Polarized electrolytic capadton 
2 447 

Polarized light 7 499; 

10 446-454* 

analyzing dtwicxs 10 452 
bireCringent avstals 10 449 
circularly polarized 10 450 
crystal optics 9 567-592 
dldirotc crystab 10 449 
elliptically polaiized 
10 450 

Faraday effect 5 181-162 
intcntcllar matter 
7 219-222 

Jones calculus 10 453-454 
light 7 499 

linear polarizing devices 
10 449 

linearlv polaiized 10 450 
Mueller matrices 10 454 
optiral activity 9 346 
photcKdasiidtv 19 149-151 
polariinctric analy^b 
10 447 

polarization hy scattering 
10 450 

production of 10 451-452 
rdlection II 393-395 
retardation theory 

10 453-454 
rotatory dis|>ersion 

11 632-533 
scattering 12 52 

sheet polatizers 10 449-450 
starlight 7 222 
U'lics 10 450 
wave plate 10 451-452 
Polarized neutrons 9 85 
neutron dIfFraction 9 89 
Polarizer 3 589-591 
Polarizing microscope 5 225 
Polurogram 10 456 
Polarograph 10 455 
Polarographic analysis 
10 454-456 
apparatus 10 455 
applications 10 455 
other i>olarc^paiphic 
techniques 10 455 
other voUammetric 
methods 10 456 
see also Overvoltage; 
Titration, amperometric 
Poian^aphy see Poiaro- 
graphic analysb 
Polaroid-Land cantfira 10 158 


Pedarotd-Land Color Film 10 
168 

Polaroid radiograpliy 11 905 
Pole blight, western white pine 
14 74 

Pede star 10 447 
Pole strength: magnet 8 26 
Polcmuniuceae 14 192 
Poles' magnetic field 8 31 
Polian vesicle 12 346 
Kchinmdca 4 375 
Poliaiiitc It 117 
Polio virus I 424; 4 379, 3«0: 
5 3: 10 156-457; 14 326a. 329 
Quoicsccnt-untibcxly 
method 8 883 

Poliomyelitis 1 424, 4A6-4A7. 

4 235; 7 31: 9 71: 10 456 
457*: It 326, 331 
tiiologicals 2 216 
iliagnoMS 10 456 
epiik'iuit neui onn asi lienia 
9 79 

epiiU'iinology 10 150 
infectious .igcnl 10 456 
patiiogcnesis 10 456 
\auine 10 456-457 
vartiiu', oial 19 157 
Polish whe-at 14 460 
l*ohriied rue II 565-567 
Polishing 10 457 
hulliiig 2 362 

leather and fur ])rorc»iiig 

7 447 

machining oii(*iatioiis H 6 
luclallographir specimens 

8 295 

iiU{>ei BitUhitig 10 457 
wood Bnishing 14 533 
Polishing sand 12 22 
PoUssai, M. J. 8 641, 643 
Pohstrs 6 582. J2 406 
Poliftrs aunulan^ 12 406 
Polithhmite 7 459 
Politic cherts 3 56 
PoUaezek, F. II 189 
Pollen 2 129: 5 390-332 

floHc-r Omiany) A 330-332 
grain 11 454 
hayfever 6 345 
fXMtgladal vegetation 
studies 10 526 
study of see Palynologv 
Pollen-basket 6 576 
Pollination 2 128; 11 454 
ciituniQlogy 5 5 
Pollinium 5 931 
Pollock 6 2 

Polliirite 10 457*; 12 477 
{»ium ore 2 656 
niliidium ore 11 647 
Pollutant 9 82 

Polluted stream reoxygenation 
12 216 

Pollution, atmospheric see 
Atmcwpheric poUuticm 
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PoUuticm. estuarine see 
Estuarine oceanography 
Pollution, water see Water 
pollution 

HoUux 6 104; IS 41 
Polonium 4 545; 10 457-458 
comimotids 10 458 
determiuation 10 458 
elmron configuration 
4 504 

ionizaiicm potential 4 504 
pio|tertics 10 4A7-458 
rodioaclivity 11 278 
uses 10 457 
Pdlya, t.. 6 255 
Polya niodd of contagion 
10 628 

PcdyacTvlate resin 10 458-459 
casting 10 405 
see also Polv«icrvlonitrile 
resin; Polymer; 

Polyvinyl resins 
Polvamllt fiber 5 244-245 
Polyacrylonitrile resin 
10 459-460 

PolyacrvloiiltrUe resin see also 
Polyacrylate resin; Polymer; 
Polys inyl resins 
Polyalkene 10 46U 
diene 4 117-118 
Poiyalkylbonzcne 9 295 
Piilyamidc fiber: dvciiig 4 3105 
fiber, man-made 5 243-244 
polymi'i pioperiies 10 476<i 
Polyamide resin 10 460-461 
see also Polymer 
Polsangiaccae 8 687 
Polyatomic molecule 
8 548-556 
Polyazo (Ive 4 301 
Polybasite 12 829 
Polyhdenum glance 11 549 
Polybius henstowii 9 591 
PoKhlemi 10 4765 477 
Po/yfifr/duiitdet 8 108; 10 213; 
14 376 

PolybiacJiiidoc 2 313; IS 544 
m-1, 4 Polybutadicnc II 643- 
644 

Polybutencs 14 209 
Polycarbonate 10 468 
dveing 4 311 
Pulychacta 1 429. 491; 

10 461-466* 

Annelida fossils 1 491 
Errantia 10 401 
food and ecolc^y 10 465 
morpholc^y 10 462-465 
Sedentaria 10 461 
taxemomy 10 461-462 
Polyeheles cturifer 4 90 
Polychete worm 1 598 
Folydadida 10 414, 465-466*; 
14 1445 

Polydimax 8 183-184; 19 294 
Polyconic projeciicm 8 97 
Poly cope 9 151 
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Polycopidae 8 151 
Polycrystal 6 245 
Polycrystalline solids 8 680 
Polyctenidae 6 401 
Polycydic systems 1 548 
PolycytUne letrjcyrlinr 
Polycystic kidney 7 S42 
Polycythemia 8 1%; 0 895; 18 9 
Polycythemia vera 3 141 144; 

6 805 

leukemia 7 480 
Polydactyly 13 492 
Polydiallyl cstm 10 468 
Polydkm's 10 486-487 
Polydipsia 2 273 
Poly<Iiter|)enc 6 636 
Polydolopidac 8 156 
Pofy<lora 10 461 
Polyembrvoiiy 2 356; 4 149; 

II 449 

Orilioncctida 9 416 
paiasitoloftv 0 666 
Polycnrs Polyalkcnc 
Pnly^rp^us 6 682 
i*olyeYgm luc\du\ I 437 
Polyester fibers 6 244 
dveinf' 4 .1106 
Polvrsicr fitin 10 403 
Polvesui K'Nins 10 tfiii 168 
alkyd 10 466 
aromatic |)nl\<:ii1)nti:iie.s 
10 46R 

Ciutiiijr 10 406 
lamitiation 10 406 
polvdtaUyl rsuns 10 46H 
polvcibyh'nc 
iorepblhalaics 
10 467 4tiH 

iiiisaunaicd (xilvi'sicr 
10 466 467 
$fe iitui PohiiuT 
Pcdyestcrifiraiioit 6 76 
Polvesienmnbaur II 643 
Polvostiouh 6 79 
I'olvellin 10 48H 
PolyrthcT usins 10 46H- I70 
epoxIdaiUm 10 468-470 
cpt»N> 6 44. 10 160 
plastics {abruption 
10 168 470 

])Otyoxymeihvlenc 10 470 
(lolyoxvolerin irsiiis 
10 469 470 
ste aUo Polymer 
Polyctbctuieihane II 643 
Polyeihvleiic 14 209 
niMi 4 3106 
film 10 404 

food cnjrinrtTtiig .6 402 
insolation, eirrtric 7 166 
meteorological balloons 
8 317 

petrochemical 10 45 
polyolefin resins 10 486-486 
pnxluction b 449 
radiation damage 11 228 


Pcdyethylene glycol 
10 470*. 488 

Polycthytene tcrephtUalatc 
14 ISa 

polyester resins 10 467-468 
Polyfiuoroolefin resin 
ID 470-471 

Kel-F insulation 6 329; 

7 157 

poIymonorhloTott ifluoro- 
ethylene 10 471 
}ioly t<‘i raf 1 iioi oet h yluno 
lb 471 

!ser alio Polymer; 
Polyvinyl rains 
Polylnrmaidchydc 10 470 
PolygaKutinotiasc 14 ti04 
Polygamous flower 5 326 
Polvgluiainic and 1 467 
Polyglyrol 7 604 
l^olygnalbidae 3 406 
Pulygiiu 4 71; 10 471 
area 1 528 
hexagon 6 431 435 
o( tagon 9 272 
IKunlh'logiam 9 647 
j)cnliigon 9 (>2.1 
prrmahosi 10 21 
|Milyio)X’. u'giilar 10 491- 
492 

PoWgimaccae 10 472 
Polvgoiial giound 9 152. 

10 471-472* 

P<tlvgnti.tU-s 4 I0K6. 10 316, 
472* 

t>U('kwlie.it 10 472 
ihiibarb II 556 
Pohfiomn 7 471 
PotvgonuM 6 333 
Pofygo>tu>/i inifntnli' 10 472 

Plil\'f'l>U Ultl I’ll 'I /»»! I II III 

10 332 

PolvgordiUlac 1 .617 
Poivgonliuf 14 114 
Polvgiapb lie det<’<li>i 7 406 
I’olvbaliir 10 630 
Polvlialngeii fompouiids 6 326 
h.ilogvi>au‘il liydroe.u Inm 
6 32.6 

Polylieilial snuriuics. 

<heniiial 3 S5 39 
Polyhcilion 10 472 473*, 624 
rul>c 3 611 

octabcilnin 9 272-273 
paralk*1epi|>ed 9 546-.647 
l>olvtopos. regular 10 491 
prism 10 622-623 
pyramid and fnutitim 
II 107 

solid (geometric) 12 473 
telrahcthoii 13 529 530 
see aho Prism; Prismaloid 
and pilsmoid; Solid 
(geometric) 
Polyltedroscs 7 122d 


I Polyliydroxy alc»hol 10 478 
ethylene glycol 5 93 
glycerol 6 220-221 
glycol 6 223 
pentaervthrilol 9 622 
petrochemical 10 46 
polyethylene glycol 10 470 
Polyisobutylene: polyolefin 
resins 10 486 
Poiyisocyanate see 
Polyurethane resins 
Polyisopiciie 10 486 
1, 2 Poiyisopreiie 10 487 
S, 4-PolyiM)prcnc 10 4H7 
(i>-Polyisopieiie 10 486 
ri(-l. 4-Polvisopiene 11 688 
rubljcr II 643 
trnMt-Polyivipirne 10 487 
Fotyktikos 8 169 
Polylaurvt methacrylate 10 459 
Palyhifthut 6 435 
Polymastigida 10 473-474*; 

II 62 

P(ilym.istigina 10 473-474; II 62 
Polvmci 4 iM\h. 92; 10 474 476* 
filKT. niaii-marle 6 246 
hvdrorai 1)011 r<‘sin 6 6.36 
itiorgatiu 10 476 176 
plastics rabricatioii 
10 403-407 
|>olyarr\Iatc resin 
10 468 459 

]iolva(ryloiiiltilc resin 
10 459 

polyamide^sin 10 460 461 
polyester resins 10 466-168 
|x)lyether resins 10 468 470 
)x»Knuor(K)le(iti icsm 
lb 470 471 

polvstvicne tesin 10 491- 
102 

|H>lvsiiirule lesiiis 10 492 
|H)Wvinyl lesins 10 194/) 
rheology II 545 
siliionc resins 12 324 
see alio Amino resiiLs 
Polvmei, inorg.iiiic 10 475-476 
Polymei emulsion 10 480 
Poll met latex 10 480 
PnlvinoT plastics 3 .641 
PoKniei pio|)erties 10 476 477 
compounding 10 4766-477 
<iysta1Hiiity 10 476/f 4766 
fabriration 10 477 
measurement of molecular 
properties 10 477 
nmlenilar jnuperties 
10 476 47 (ni 
molecular weight and 
distribution 10 476-476n 
see abo Polymer 
Polymer solutions 12 63 
Polymera 10 477-478 
Polymerase 4 GGo 
Polymerization 10 478-483 
addition 10 479 


Polymerira lion— com. 
chain reaction, cheniiai 

8 6 

Inhibitor (chemical) 

7 110.111 

kernite formation 7 i% 
molecular association 

8 588 

organic chemical synthesis 

9 392 

pctitdeura processing le fig 
petroleum producu 10 7i 

phcnol-formaidehyde 
resin 10 118-114 
polyacrylatc resin 104.68 
polyacrylonitrile resin 

10 469 

p)l\amide resin 10 460 4t»l 
polyester resins iO 466 
poiyether lesiiis 10 46H 47u 
})olYnuutoolerm resin 
10 470-471 

)N>lvst\rene iomii I0 >9| 
492 

])nlvsiiHidi' lesiiis |0 y\‘i 
pnlMiieth.iiio USUIS 10 1<Mi> 
]K>IVVinsI K'MUS 10 Plllf 
see nbo Polymer 
PoKmeii/atioii catalysts 13 6'i3 
Polyinm of |)olvoIelui lesim 

10 186 487 
Pol\'meuiin\ 3 2 
Poly-S-inethvl buteiu' 1 10 l>tri 
Polvtneihvl iiieilinmlaic 

11 223 

I'ulymuiic lake 6 623 
Polyniolybdatc K 66.6 
PolvnioiiiK hlnioirilliioio 
ethylene 10 47! 

Polymot^iluc 1 1 .in>l nnn.ii ions 
8 293 

Polymorphinidac 5 *136 
Polymurphism (biology) 
llno/o.i 2 36() 
Cbcilosiomala 3 IG-17 
sexual dimorphism 12 237 
Polymoiphisin (crystal- 
lography) 10 482 183 
Pohinorphisin. balanced 
genetic 6 504 

Polyinorphoiiiirlear celt 10 91 
Polymyositis 8 668 
Polymyxin 1 476; 10 483-481'; 

12 196 

amino aciiU 1 808 
chemical propci tics 10 48? 
purification 10 488 
toxicity 10 463 

Polymyxin B 1 464-468; 10 485 
Polymyxin D hydrochloride 
10 483 

Polynesians i 459 
Polynitroaromatic 7 111 
Pedynoidae 10 461 
Polynomial systems of 
equations 10 484-485 



Pool (oil ond 9 cm) 
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polyiiainiaU 4 234 

itilUogonal 9 414*415 
Polvnuclcar hydrocarbon 
0 534; 10 485* 
anlhraccne 1 456 
hi phenyl 2 247 
(liphcnylmethaiic 4 206 
iitilrne 7 55-56 
naphthalene 9 2-3 
phenanihrcne 10 110 
Pol' ftut-leotidcs 7 497 
Pi>lvu\i 10 444 
pohrwiow \pathula 1 46 
p.iKixl(<nti<l.ie 1 46; 10 461 
pohol sff Polyhydruxv 

alndiol 

p-iholehii 4 n7-l!8 
filK-r 5 244-245 
Pohulelin rc'siiis 10 485-487 
|)cil\<1icfU’s 10 48fi 187 
/Hilvethvlme 10 485-486 
)K)l>i‘>olMlt>leii<: ID 486 
polvnieri/arion caiahsi^ 
n 653 

piilMiu'ts of othi'i l-«4r6ns 

to 186 

polvpmpvlene 10 486 
pio|»1rnc 11 18 
'■n' ahn Polvllnonx>k'|jn 
^(^hl: IN>lvii»ei: Pnlv- 
incri/atton; l*ol\viiivl 
K'sins 

P<.u*tii.i vims I 66'/, 8 
10 187 H r.6. 328 
i^•^oplStl)(Kol^l(■a 8 573 

i'lthostoiK nbuMiN il)Npl:iHia 

10 225 

ol almhol 

10 188 

'<r fiho Pohelher lesiiis 
i'l'l'owcth'h'iie 10 459 
I’nlv i\>nH‘fhNleiu‘: )H)l\clhei 
kcsins 10 470 

l*olM)\\olchll ICMIIN. iKihcthcT 
resins 10 469 470 
l’nhn\\prop>Ieiir 10 469 
I’-hp Mno.loBV 9 318-319 
icprodiictive system 
disoidcrs II 481 
(CiK'tenteraia) 3 256 
(fi.is.ll) 12 343 
f‘ol\}ifntene-l 10 486 
2 4 170 

aniino acids 1 .308 
hariiracin 2 3 
insulin 7 164 
l*olv{it<ialae I 517 
5 327 
P'lUptiaga 3 276 
l*‘4\phasc ac circuits sre 
Alternating cm tent ciraiit 
•hcory 

phase {xtwcr-Cactnr meter 
10 562 

I’oiyphase (tower measureiuent 
1436 

Polyphase wattmeter 14 416 


Polyphase generators see 
Altetnating-current 
generator 

Polyphase induction motor 
7 74*77 

magnetomotive force 7 74 
resistance of the rotor bats 
7 76 

rotating magnetic field 
7 74 
slip 7 76 
speed -torque 
characteristics 7 76 
squirrel •i.ige rotor 7 75 
stator 7 74 
wound rotoi 7 77 
Polyphase )xmer measurement 
4 436 

Polyphase rcrliher II 384 385 
Polyphase wattineici 
14 116 417 

Pol\phenolo\i<l.ise 10 28l 
Pfllyjthospluie 3 41 
Polvpliospliorsl (liloiide 10 135 
Polyphsodont deniiiion 13 673 
Polyplaro])lior;i 8 559 575. 

10 487* 

Anipliinctir.'i 1 339 

to 188 

' Pol\)il(>ul\ 3 in, 10 188 190 
I distiihulion 10 PHI 

gene at (ion 6 107 
I Inhitdi/alion 10 '89 4!M> 

I mutation 8 671 

I plant biealing 2 330 

I 10 I<I0 
I l*(»l\(K>dt.iro.ie 5 37 
I l’u/v/n»/lll»l l.l ll(i. 14 284 
I PoIsfHKly 9 170 
' Polv|K>(lv fern 5 26* 

I*nl\ftoiiiy 3 2itD; 14 528 
Polylmru\ hihextstfr 8 677 
Polxpiopyleiie l4 209 
rh*‘ing 1 3100 
pcltodiemii.il 10 4(i 
|M)ivo)e6ii K'sins 10 186 
Polspleill/Mines I 57-58, 

9 142, 10 489 490* 
Cltjpeirormes .3 222-223 
PotylUnm 10 248; 12 18. 

13 337 

Ptth'filnus 10 491 

P(ilys.u(liaiule I .365. 2 19. 451, 
458. 626, 4 91. 7 274. 10 491 
chitin 8 rf4 
glycogen 6 222 
glucosidc 6 219 
gum 6 29G. 297 
ht*mice1lulosc 6 398 S99 
hyaluionk acid 6 .522 
inulin 7 223 
levan 7 486 
mannan 8 92 
mucilage 8 621 
fjectin 9 G08-609 
Ptdysaprobic zone 5 521-534 
Polysilicate 12 322 


Po/y.tip/u>rifa It 555. 556 
Poiysomaty S 113 
Polysomv 3 US 
Polys(}hincla 6 580 
Po(yi/>/<r>ndv/fum 1 49 
Polyspttrn Uni 5 298 
Pohstigma mhrum 14 G30 
ro/ys/tgmhie M 630 
Poiystotna mfcgrrriinum 8 574 
Polvstyniic 7 156; H 209 
infrared spectrum of 
7 108-109 

optical inatri'iaLs 9 350 
radiation damage II 223 
sheets 10 407 

PolvMvicue lesin 10 491 492 
lasling 10 405 
stsrcne IS 209 
wr nho Pnhmer; Polv- 
vifiyl icsim. Polvestn 
loins 

PoKsiilliile IS 257 
diMillide 4 259 
PoIvstiiruU lestiK 10 492 
sff aUo Pnivnier 
Poivsullide tiibhet II 641 
Polvtei(>rnr: hvdrotarlNm 
irsin 6 536 
sef aho 'l*cr|H*ne 
PolMeli.iniu>iethvIene 
liihriciint ? 604 
|H>l\fltU)nHilenn lesiii 
16 471 

radiation dainagf* 1 1 223 
Ptilvlhiol IS 603 
Pnlvthionale S 41; 13 262 
Polvlhiosiilhte S 41 
Polythtinrinin tiilnhi 8 570 
Polytoma 10 212. 11 56. 450 
PoUlo|M.‘S. iegnl.li 10 491 492 
INiUliii hales 8 633 
Poh'tTU'hum p/ni/>rrin«m 2 354 
' Pohiiopic prcMw 10 492-493 
Polyivpism 10 483 
Polviiiethane lesins 10 494a 
1915 

ite nho Polvmer 
1*ol> urethane rulibers 
n 612-613 
Polyuria 2 273 

dinicjil pathology 
S 192-202 
pancreas 9 534 
Polynronule 2 451 
IN.lyviileiit antitoxins 6 38 
Polyvinyl atcials 10 4945 
polyvinvl .uelatc 10 4945 
PolyvinsI aUohol 14 18a 

poiyhrtiroxv aloihol 10 473 
polyvinyl resins 10 495 
Polyvinvl alcohol hber 5 244 
Polyvinvl buiyral 10 4945 
Polyvinyl laibu/olc 10 495 
Polyvinyl diloride 10 495 
insulation, electric 7 157 
Polyvinyl cyanide 10 459*460 
Polyvinyl ethen 10 496 


Polyvinyl fiber 5 244-245 
Polyvinyl nuoridc 10 496-497 
Pohviiiyl formal 10 4945 
Polyvinyl pyrrolidone 1 255 
polyvinyl resins 10 497 
Polyvinvl resiiis 10 4945-497 
polyvinyl .icctals 10 4945 
polyvinyl acetate 
10 4fH5 

polyvinyl alcohol 10 495 
|K>lyviiivi carba/olc 10 495 
(folyvitiyl chloride 
10 495-496 

|>o1yvinyl ethers 10 496 
(Kil V hiyl fluoride 
10 496-497 

polyvitiyl pyrrolidone 
lb 497 

polvvtnylideiic chloride 
10 496 

see also Polyacrvlate resin; 
rulyadyloiiitiile resin; 
Polyiluufoolehti resin; 
Polvmer; Polyolefin 
resins; Polvsiyieiic 
icsiii 

Poiyvinvlidenc chloride 

10 4% 

Polyvitiylpvnolidtne 2 637: 

11 131 

IN»lv/oa fcr Hivo/oa 
Pol)/oac 2 355 
Poinatiasidae 9 610 
Poinatomidac 2 271: 10 10 
Pomntomiif sallalux 2 271 
Pome 5 542 
Poiiiegiaiintc lU 497 
Pomeranr l-rilsch synthesis 
7 289 

Poinorske. B.iy of 5 115 
Potiioxis atmularu fi .539 
Pomoxtf nigfoniandatus 3 539 
Pomptlidac 6 574 
Poiicclel. J. V. 11 3 
Pondrus trifoUata 5 546 
Pond tniCKilayer. eflcct of 

12 1045 
Pond silk S 77 
Pondeiosa pine 4 61 
Poiieiinac 12 405 
Ponerine ant 12 405 
Pong, C. J. II 599 
Pongidac 3 62: 6 2H3; 9 371: 

10 590 

Ponge ffygmaruK 9 371 
Ponor sinkhole 7 333 
Pons 2 631 
Pnniic Sea 2 251 
Pontine flexure 9 45 
Pontohdelln muiimta 11 .557 
Pontocypris chmensi 8 682 
Pontodoridae 10 461 
Ponuxm bridge 2 334 
Pont us Range 1 577 
Pool (oil and gas) see 
Petroleum engineering; 
Petroleum geology 
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yool-cathtdt nwRuiy-orc tub* 


Poot'cathode mercury-arc tube 
S 256 

arc-back 6 2S7 
are cmduction 6 256 
cathode spot 5 2S6 
grid 8 2S7 
Ignitor 8 237 
metal-tank 8 23B 
mulclanodc tube 8 238 
Poor-will 2 448 
Popcorn S 481 
FapUius disjunctus 5 283 
Popillia lafMmua 8 150; 3 287; 

7 122b 

Poplar 2 361; 10 497-498*; 

12 8 

dune voKetation 4 293 
Lombardy 12 2S6 
lacamahar. 10 498 
Popovich, P. R. 12 510 
Poppet valve 14 261-262 | 

Poppy 10 490 j 

plant 8 598 ! 

seed 12 613 j 

Population 2 223 ' 

analysis 6 503 
fpibiotic 7 275 
sea water fertiUty 12 119 
in statistics 13 66-75 | 

world I 458 ' 

Population, (lispinctioii 7 272 ; 
Population, tsolation 7 272 ' 

Population dis{M*Tsal 
10 408-500 I 

barriers to dispctsal 10 500 j 
dispersal phases 10 498 | 

dispersal units 10 498 ; 

ecests 10 499 .500 | 

plant erolulioii 10 320 | 

iranapm-uiion 10 4{W 499 ' 
Population dispt'isiciii ' 

10 500-503 > 

1 

actions of ciiviioniucnial j 
agencies of ir<ins{M>rl 
10 502-503 

anai^ts of dis|Krrsion 
10 501-502 ! 

behavior jiaticniis in | 
rcprodurtimi 10 503 | 

contagious or clum|)ed 
dUpcnimi 10 501 I 
factors ailecting (lis])eision I 
10 502-503 I 

influence of tein|>ora1 I 
clianges 10 5U3 I 

intensity of com(ictition 
10 503 

optimal peculation 
density 10 503 
physical features erf the 
habitat 10 503 
prindpa! types of 
dispersion 10 500 
random or haphazard 
dlspciston 10 500-501 
social lact’irs 10 503 


Population dispersion— conL 
uniform dis{>ersion 10 501 
Population dynamics 
10503-507*; 13 232 
aaual population growth 
10 505 

age structure 10 507 
carrying capacity 10 505 
cycles 10 506 
density-factors 10 505 
environmental rcsistanre 
10 505 

fluctuations 10 506 
optimum yield 10 506 
population conertrf or 
rc^ulafion 10 504 
pofuilation growth 10 504 
population si/c and density 
10 503-504 

underpopulalion cliccts 
10 505 

Population gentries 
10 507-512 

anthropology, physical 
1 459 

balance lielwcen selection 
and mutation 10 510 
biometrics 2 230 
gametic selection 10 510 
geme frequencies 
10 511-512 

genotypic selective valu^ 
10 509 

Hairiv Weinberg foiinula 
6 338 

iiibrocditig 10 508 
mating sysicmis 10 506 
iiiendclian population 
10 507 

migration and 
intcimixiiirc 10 508 
mutation pressure 10 507 
natural selection 10 .509 
panmixis 10 508 
ramloiu drift 10 511 
selection against 
dominants 10 510 
selection pressure and 
equilibrium 10 509 
stability of an equilibiiuni 
10 510 

Population map 2 535 
Popuiatioii I objects 6 10 
Populition II objects 6 10 
Popiilm 6 2i9 

4 2925, 293; 10 488. 

12 8 

Popuhu bahamifeia 10 498; 

12 229 

Populu\ dfItohUs 10 12. 498 
Populus grundidetitata 10 498 
Populus nigra 10 498 
Popuhts tremuhtdes 10 497 
Populm trichocarpa 10 498 
Porcelain 10 512-513 

insulation, electric 7 158 
kyanite 7 374 


Porcelain crab 4 81 
Porcelain enamels 7 543: 0 285 
Porcellanaster 9 599 
Port^Uanasteridae 9 599 
Poroellanid crab 4 31 
Porccllaaidae 4 81 
Porcdlanite: chert 3 56 
Potcellidiuni ravatiae 6 345 
Portellio 1 563; 3 563: 7 283 
PoTcellio scaber 9 827 
Porcupine 10 513 
Porcupine Plains 9 158 
Pore mites 14 115 
Porcnce|»haly 9 69 
Porgy 8 223 
Pori (pollen) 9 525 
Poria 14 528 

Porichthys porosissimtu 2 111 
Poiifcra I 420: 5 105: 10 513- 
519* 

a.sc*xual Tt'pioduciicns 
10 517-518 

Catcarea 3 393 395; 10 513 
commeicial sponge 
fisheries 10 518-519 
Dcraospongiac 4 54 57: 

10 513 

feeding and digestion 
10 515 

fossils \ef Porifera fussiU 
I gencial structure and cell 

i types 10 513-514 
I Hcxactinrllida 6 432-434: 

! 10 513 

[ oiganisnri associated with 

j simnges 10 519 
I rcactfotis of sponges 10 515 

regeneration 10 518; 

! n 416-419 

j reproduction 10 516'617 

I sexual reproduction 

i 10 516-517 

I skclcron 10 516 

! taxonomy 10 513 

water-current-system 
phynology 10 514-515 
j Poritcra fOHiils 10 519-520 
Airhaeocyatha 1 510 
Calds(>ongia 10 519 
Dcinospongia 10 519 
geologic record 10 519 
I Hyalospongia 10 519 

! Porites 3 255; 12 76 
I Poritid cmals 12 78 
j Pork tapeworm 8 643. 650: 

13 393 

Purocephalida 10 520 
Poroceplialidae 10 520 
Pororephalus crotali 9 624 
Putoiiduih 4 372 
Porocyte 2 393 
Porogamy 5 533 
Pormcylaceae 8 478 
Poroxyton 3 478 
Porphln 3 18 


Porphobilinogen 2 56 
Porphyra 11 564 
Porphyra umbiUcatis 8 92 
Porphyrin 2 612; 5 [Os- 
10 520-821* 

bacterial metabolism 2 59 
chlorophyll 3 79 
glycine 6 221 
hemoglobin 6 410 
PoriJhyrites 10 522 
Porj>hyriUc basalt 2 105 
Porphyritic granite 10 52 i 
Porphyritic obsidian 10 521 
Por[rfiyriClc rhyolite 10 521 
Porphyritic rock 7 11 
Porphyritic textures 7 11-12 
Porphyroblast 10 111. 521 
I igneous rocks 7 1 1 

I texture 10 521 

I Porphyropsiii 10 182 
Porphyry 10 521-522 
Porphyula martinua b 18 
PmpUa 3 255 
Poiymise 10 522 
Porpoise oil 5 189 
Porret, R. 4 525 
Pono prism 8 506 
Ponanger Fioid 5 115 
. PorsUd Mountains 1 523 
I Port (harboi) see llailxir 
j Poll Otfoid <ed.il 2 578. 3 5l^ 
I Portable haiuhaw A 
[ Portal cirrhosis 7 562 
, Porter, R. I*, b 580 
I Porter ale 8 80 
j Porthfttta dispar 7 470. 472 
j Portland cement 10 522 '52! 
air-entraining I lOH*. 3 
concrete 3 362 
hydraulic 10 522-523 
manufacture 10 522 
j mortar 8 599 

I plaster 10 307 

) types 10 522-523 

Porlland-i>oz/oUn cemeut 
2 627 

Portlandian st^e 7 325 
Portugal Current 1 626 
Portuguese man-of-wai 
10 523-524*: 12 346, 

13 338 

Portunidae 4 34 
Portunion fimndiu 5 33 
Poaition effect, chiomtsoinc’ 
retitatiun 8 671 
Position isomerism 7 277 
Position servomcchanisiD 

12 199 

Positional asttonoia) I 
Positioning; tooling 13 671 
Positive: photography m *■'' 
Positive column; glow 
discharge 6 215*216 
Positive crystal 3 591 
Positive feedbadt 5 199 
s$g ais0 Feedback 
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poiitive geMtia 5 M 
p^liw nicnisnii lent 7 452 
fwiiive-Bqpii™ theory 1 42 
firfiu'e rs)"* 2 454*435 
PaiUvc jcniicondBCtor »ee 

^uconU'icKW 

fnsiiive series 12 190 
Po7.n.m 4 502: 9 202fr: 10 524* 
beta raj^ 2 181>189 
electron 4 502 
pair production 9 495 
Telativistic quantum 
theory 11 IBO 

p..moniiiin2l82: I0 524-525*: 
IS S63 

decay 10 525 
energy levels 10 524-525 
quantum electrodynamics 
II 150 

Vtiu. F. L. 7 582 
I'.Ai ( \i>n iO 520 
F 10 588 

r.ntlti.iiKhial IkkIv 14 I80u 
(Vrardiiial system, (hanges 
{Itiinu; (Icvelopinent 2 485 
‘'•siuuliiial veins 2 499 
gyms 12 502 
hMiielks iioti acccloiation 

['■isrciKi-iihulitie Farkinsoitism 

« Hr 

''•AUti/ing printing in coloi 
Itl b0^ 

riAigl.iii.il vegetation and 
tlim.i!e Ift 520 
IWKJnglitiiiK neuiuns 18 304 
i''>‘il4l)\Miithi€ platiKte 9 47 
PiMiiwiotlc tirihosi'i 7 502 
i'</<i;u(xipiutioti 10 .573 
iWuhtc 10 520*: 13 546 
ujiuiaslul with hypotlirsis 
6 598 

gcumetiy. ciicUdean 6 1.54 
i'^'iiural edema 4 410 
l’«*Mure. regtiKition of 
10 527 530 

IxMiy reliexes acting on 
iKKiy 10 529 
IxHiv- righting reflexes 
It) 529 

Otccrcbrate rigidity 
10 527 

ijhvriiithinc acccleratory 
reflexes 10 529 
Itugthcning reaction 
10 528 

occkiighiing reflexes 
10 529 

plating and hopping 
teavtions 10 529 
righiing reflexes 10 529 
«rctch receptor and its 
vontio) 10 528 
wretch reflex regulation 
10 328 

labyrinthine reflexes 
10 529 


Posture, regulation oC-cont. 
tonic neck reflexes 10 529 
visual righting reflexa 
10 529 

PoBUygapophysis 14 307 
Pot galvanizing 8 279 
Potable alcoholic beverage 
4 255 

Potamididae 6 429 
Potamogalinae 7 143 
Potamogelon 6 394 
Potamonidae 4 34 
Potamt^lankion 5 533 
Potamosiren 12 347 
Potash: alunite 1 298 
fertilizer 10 531 
potassium fertilizers S 238; 

I 7 22 

I Potash salts: Permian deposits 
10 25 

potassium ocrurrence 
10 530 

Potash trachvbasali 10 51 
Postassium 4 545; iO 53n'532 
analytical methods 16 5.12 
availability 10 531 
blood dieinistiv 3 197 
chemical properties 10 531 
electron configuration 
4 504 

extractive mctallurgv 
8 278 

handling 10 531 
heat generation in eaith 
4 332 

ioniz.'Uion {mtentia! 4 504 
mctailurgical cxirartioii 
10 530 

occurrence 10 530 
physical pro))crtii 
10 530-531 

plant, intiictal nutrition ol j 
10 280 

]»l.iiit, minerals csM‘nri.il to 

10 283 

principal conqKmnds 

to 531-532 
resistivity 1 1 497 
uses 10 530 
Poiasstum-42 14 8 
Potassium-argon age 13 421 
Potaasium-argun method 
4 17; 11593 

Potassium bnunidc 3 295 
Potassium dilmate 3 72 
Potassium chloride 3 294 
luminescence 7 614 
optical materials 9 853 
Potassium chromate 3 106 
Potassium chrome alum 7 597 
Potassium cyanate 6 421 
Potassiiun dichromate 3 106 
Potassium feldspars 5 207 
Potassium fertillzen 5 238 
Potassium hexachloroplattnate i 

(IV) 1 S94 I 


Potassium iodide 1 482; 5 563; 
IS 11 

Potassium mercuric iodide 
1 482 

Pota»ium minerals 11 593 
Potassium |>entachloro- 
ammineplatinale (IV) 

3 334 

Potassium percltloraie 8 73 
Pouto 5 182; 14 132 
harvester 1 130 
starch 13 50 
virus X 9 211 
Potato. Insh 10 532-534 
chaTacteiistiot 10 532-533 
diemiral coin|H)sition 
10 533 

diseases 10 534 
bacteria 10 534 
fungus 10 534 
incthanual injury 
10 534 

iiematmlc 10 534 
virus 10 5.11 
harvesling I 130 
use 10 533-534 
vaneiirs 10 513 
Poialu. SH-eci 10 514 530 
bretihiig 10 51.5 
diseases 10 530 
piocosing 10 515 
true vam 10 510 
types 10 534-515 
yam 10 514 530 
Potato auiuha vtuis 14 128/; 
Potato leafhopper 9 003 
Pniaio X SUMS 14 't2H>i 
Potential, magnetic field 8 32 
zeta-Potenlial: chxiioosniosis 

4 525 

I Potential, chemitai 5 49 
' otential, eicclric 10 536-537*. 
538 

electrical units 4 461 
eqiii|K>tential surface 
10 537 

meastumnenc 4 473 
on mouuum shipcs 13 507 
superposition 10 537 
'n thunderstorms IS 017 
Potential, electrode xtr 
Electrode potential 
Potential liarrier 10 537 
iiudcar reactioiM 9 201 
semiomdurtors 12 171 
surface 12 09 
radioactivity II 282 
Potential difference 10 537 
breakdown potential 2 324 
I capadtance 2 440-441 

contact potential difference 
S 421 

potential, dectric 10 536 
Potential drop 9 277 
Potential energy 4 600-601 
dattic 4 600 


Potential mtergy-conl. 
decirtcal 4 600-601 
as function of position 
6 341 

gravitational 4 600-601; 

6 264-265 

harmcmic motion 6 341 
as stored eneigy IS 565 
Potential flow: wake of vessels 
14 380 

Potential flow analyzer 4 487- 
489 

Poiential temperaturo 
(meteorite) 1 632 
isentiopic surfaces 

7 272 

Poieiitia! transformer? 149-151 
Potential wdl: nudear 
hcaltning 12 .58-59. 60a 
nudcai stniciuie 9 206 
PoientiaU (nmlhematioi) 

10 537-539 
ckrtricity 10 538 
fluid flow 10 53H-539 
t'cavit.'itioii 10 537-538 
heat conduct ion 10 538 
niagneiism 10 538 
other romopis 10 539 
Potentials (physics) 10 539-542 
of arbitrary fields 10 541 
elastic 10 541 
clcctroniHgnciic 10 .541 
fluid 10 540-541 
giavitational 10 540 
mass-point mechanics 
10 540 

plastic 10 541 
retarded 10 541 -.542 
tbermotivnamic 10 541 
Potentials, lesiing 2 235 
Potcntiomctc*! (variable 
n-sistor) 10 5(2 
arbitrary function 
generator 1 379-381 
constiuction 10 542 
midtilurn 10 542 
noUy 12 310 
in servomechanisms 
12 201 

slide-wire 10 542 
trinimc-r 10 542 
use 10 542 
wire wcmiul 10 542 
Potentioineier (voPage 
mcasuiemcni) 10 543-545 
Brooks deflectional 
10 543 

(oasianl-current dc 10 548 
constant resistance de 
10 543 

Drysdale ac polar 
10 543-544 

electrode potmittal 4 473 
Tliuley-C.iU ac polar • 

10 544-545 

Putentionietric titration 
IS 660-661 
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Nitriofl 


Poterion IS 10 
Poder reactance drop I 283 
Potler triangle: synchronous 
generator 1 283 
Potomac River 9 146: 14 S9S 
Fotoo 2 448 

Potter wasp 6 574; 12 403 
Potter's flint 2 648 
Pottery 10 345 546 
Pottiaics 8 633; 10 546* 

Pott's disease 14 129 
PouUen, Valdemar 14 516 
Poultry disease 1 695 
Poultry production 10 546-550 
baby diick industry 10 547 
brooding 10 547 
diet 10 547-548 
economics 10 550 
egg 4 414 

egg production 10 548-549 
environmental problems 
10 549 

health 10 549 
heredity 10 549 
incubation 10 546 
marketing 10 549 
tuikeys. ducks, and 
10 550 

Poultry pniducls 5 414 
Pound 8 188: 10 550* 

Pound, R V. II 438 
Pound avedrdupois 14 461 
Pound I'roy 14 461 
Pound weight 14 461 
Poundal 10 550 
Poundal'foot 5 429 
Pour-plate procedures 3 615 
Pour point 10 550 
Pour-point depressants 7 603 
de Pourtalcs. L. I. 9 266 
Pourtaletta 4 373 
Pourtalcsiidae 6 463 
Powder 9 585 

Powder metallurgy 10 550-553 
beryllium 2 178 
cermet 2 655 656 
metal forming 8 286-287 
sintering 12 341-342 
Powdn’-post beetle 2 131: 

3 277; 14 538 ' 

Powder Schoopiiig 8 281 
Powdery mildew 1 574, 2 99: 

13 664 
grape 6 252 
{lea 9 601 
Powell, C. F. 8 247 
Powell, J. W. 4 102 
Powellite 8 562 
Power 10 553 
acoustic 12 511 
algebra I 239 
applied to mining 
8 489 491 
bd 2 159 

electric ses Electric power 
electrical units 4 461 


I Posrer— rent. 

I exponnU 5 155 
fusion 5 591-595 
horsepower 6 492 
nuclear see Nuclear power 
thermoelectric 13 579-584 
waveform, nonsinusoidal 
14 437 
wind 14 496 
Power (optical systems) 

9 305 

Power, algebra 1 239 
Power amplifier 10 553-554 
audio 10 553 
class A 10 553-554 
class Alt 10 554 
class R 10 554 
class C 10 554 
magnetic 8 27-29 
magnetron 8 71-72 
push-pull 11 104 105 
radio transmitter 10 553 
Power cables 3 393 
Power cost 10 558-559 
Powet dnm 4 4 
Power dissipation 9 277 
dicleitnc 4 114-115 
Power factor 10 554*: 

561-562 

ac arcuits 1 275 
angle .tee Phase angle 
dielectrics 4 114-115 
insulation 7 155 
nonsinusoidal waveforms 
14 437 

Powei -factor corit'Ction: 
syndircHtous condenser 
13 369 

Powcr-facior meter 10 561-562 
see also Phase meter 
Power generation, electric .ter 
Electric (lower getieiation 
Power line 14 51 54 
Power loss, didcc trie 4 114-1 15 
Power measiiieinctit. c4eciric 
see Electric power rneasuie- 
ment 

Power-output meien 4 437 
Power plane 14 .543-544 
Power jilaiit 10 .554-559 
capacity 10 ri54-.557 
opacity in United .States 
10 556 
Costs 10 558 
cfficieiicv 10 557-550 
fuel cost 10 558 
gas furnace 6 58 
heat balance 10 556 
hot rate 10 55S 
invesimimi 10 558 
toad 10 557 
load factor 10 557 
power economy 10 559 
prime mover 10 590-592 
size 10 555 
steam 13 81 


Power plant— cont. 

thermal performance 
10 558 

vapor cycle 14 271-274 
water power 14 S99-4(Kl 
see also Electric power 
generation 

Power-plant circuits 4 433 
Power polygon 1 274 
Power saw 14 542-543 
> Power scoop 14 208 
Power scries 12 191-192 
Power shovel 3 416 
excavator 5 133-134 
mining, opcn-cut or pit 
8 472-475 

strip mining 8 479 
Power steering see Steering, 
power 

Power supply, electronic 
10 559 561 
battciy 10 561 
choke (Alter) 3 84 
control-grid 10 561 
filament 10 560 
alters 5 267-271*: 10 560 
heater 10 560 
high-voltage 10 561 
plate 10 560-561 
rettiher II 383-386 
ripple voltage 10 561 
voltage multiplier 
14 366-367 

voltage regulator circuits 
14 362 ^ 

Power supply for mines 
8 489-491 

Power supply, standby 13 153 
Power-s^’stem voltage regulatrir 
14 364-366 

Power systems, deciric see 
Electric fiowci systems 
Power Uicc-ofl: tiacior J4 11 
Power transfer 7 H8-19 
Power transfoimer H 24-27 
Power transmission lines 
14 51-54 

Power vibrator 14 321-323 
Powered conveyors 3 448 
Pox virus 8 404: 14 328 
Poynting, J. H. 14 619 
Poynting-Roiiertson effect 
M 619 

Poynting's vector 10 562 
Ptuzedans 3 365 
ft p scatteiing 12 59 60 
PPI see Plan position 
indicator 

PPLO 8 679; 10 418 
PPM see Pulse position modu- 
lation 

Praeanaspides 1 396 
Praesepe 2 436; 6 522 
Prairie 3 190; 10 562-563* 
v(^tation distribution 
14 286 


I Prairie chicken 0 265; 

I 10 563-564* 

Prairie dog 10 564*; 13 Si 
Prairie wiUcnv 14 493 
Prandtl, L. 1 202; 5 342: 13 689- 
14160 

Prandtl hypothesis 3 336 
Prandtl number S 441-442 
Prandtl-Mcycr expansion t 4 j, 
10 564 

Prandtl's one-seventh power 
law 10 241 
Pranaa 6 225 
Pranka form 6 225 
Pniniza milloti 6 225 
Prantl, K. 10 298, 377 
Praseodymium 4 504, 545 , 

8 278; 10 564-565* 

Pra\tota 12 64 
Prati-Hayford iMistatic 

system IS 519 
Piatt truxs 14 121 
bridge 2 332 
Pratylenrhus 14 169 
Pratylenckus hrachyurus 

9 604 

Piausiiit/ Kustnrr tcaciion 
1 257 

Prawn 4 24; 12 308 
Praying mantis 9 416 
Prejchcr bird 14 VW> 
Picadaptathm 8 12 
Pre-AIjw 1.3 408 
Preamplifier 10 56,5 
Precamlnian 6 136 137, 

10 5Gri 567; II 3HH, 13 169 
Arrheo/oic 1 515-516 
atmosphere I 631 
basement kkI. 2 100 
flora 9 503 

litc in stMS 9 .521 
mountain areas 10 567 
occuiiencc of locks 10 365 
Proterozoic 11 44 
shield areas 10 566 
lime .scale 6 136 137 
Prccaidinal veins: changes 
during ilevdopmcnt 2 485 
Precast concrete 10 567-568 
floor 10 568 
lift-slab method 10 568 
roof JO 568 
tilt-up instruction 
10 568 

Youtz-Slick method 
10 568 

Precentral gyrus 8 612-613 
Precession 10 568-570 

airplane maneuvers 10 570 
dectron orbits 1 654 
gyroscope 6 308 
gyroscope motion 10 570 
Larnior 7 405 
motion of a spinning 
10 568-569 
nutation 9 232-234; 

10 569 



PrMiUM frantciuesr 


317 


Precession of equinoxes 
» 570-571 
effecu 19 571 
nutation 9 234 
physical causes 10 571 
planetary precession 
10 571 

Precious meial: gem mounting 
6 105 
gold 6 230 
palladium 9 523-524 
platinum 10 410-412 
silver 12 929-331 
precious stones 10 571 
precipitant 10 573 
Pimpilatc 8 294 
PHtipilalion (chemistry) 

10 571-573 I 

gravimetric analysis I 

6 262 I 

liydrometal1u(gy 6 559-560 
impiiritis 10 572-573 
Liesq^g rings 7 495-4i>6 
methods for reducing con- 
tamination 10 573 

iiiulo.iUon9 208 20U 
pvroineialluigy. non- 
frirous II 125 
separation (chenucal and 
physical) 12 165 
solubility-product constant 
10 572: 12 464 
supersaiuraiion 15 306 
titration 15 656 
Precipitation (mctitimlogy) 
10*i74-575 
Asia 1 562-583 
AimtKpIictic cloctriLity 
1 636 

ayrngc iluctuations 

5 170 

basic types 6 561 
cloud ph>%ics 5 214-218 
(olorcd by dust and sand 
12 348 

condensation 10 575 
disposition 15 317-819 
drought 4 275 
tog 5 367 

frontal rone 5 539 
fro/eii types 10 574 
geographical distribution 
10 575 
hail 6 317 

h > drometeoTology 

6 560-562 
intense local 6 561 
liquid types 10 574 
mean annual 3 179-180 
nieasurement 10 574, 575- 

576 

mechanisms of release 
8 215 

iitonsoon 8 585 
Newfoundland 1 524 
I>artide (Yinccmtratioits 
11212 


Precipitation (meteorology) 

— cent. 

prediction 14 451 
radar detertion 8 318-319 
radar obsen^tions 11 2120 - 
2t2c 

rain-cloud systems 3 215 
rain shadow area 11 331 
mow 12 391 
water con^rvation 
14 392-395 

weather amditions 10 575 
see (Uso Rainfall 
Precipitation (mineral) 

10 42 

Fiecipitation gages 10 575-576 
gaging snowfall 10 576 
JC'toidiiig instruments 

10 576 

Prccipitation-hatdcniiig treat- 
ment 6 379 

Precipitator, electrostatic see 
Electrostatic precipitator 
Piriipitin 1 473; 10 576* 
Precipitin rc^tion: antigen- 
antibody 1 473 
Piecipilin test 5 201; 10 577- 
578* 

Precision approadi radar 
(PAR) 10 577-578 
Precision balance 14 461-462 
Precision casting 2 543 
Precogiiilioii 5 159 
Predaceous diving iieetie 3 276 
Predation 4 386-387 
cnviiutiiiient 5 12-15 
Predetciinined •-Icment time 
14 555-556 

Piedietion, weather see 
WcathcT (foicrasting and 
prediction) 

Pimi gland 12 60d 
Preferred orientation: in ex- 
perimentally deformed 
rocks 11 598 
in nietamorpliic rocks 
8 

petrology 10 48-49, 54 
rock fabric studies 13 205 
m schist’s 12 62-63 
in sedimentary rocks 
12 131 

in shales 12 241 
Preemergcnce treatment (soil) 

12 465 

Preformation: embryology 
4 573 

Preformisi: instinctive be- 
havior 7 147 
Pregnancy 10 578-579*; 

13 133. 599 
ectopic 10 579 
maternal change 10 576 
multiple 10 579 
reproductive behavior 

11 459-460 


Pregnancy— ront. 

termination of 10 579 
tests 538; II 476 
toxemias of 14 4*5 
Prq^nancy, disorders of 10 579: 
14 4-5 

Pregnane see Adrenal gland 
Pregnane-3 (alpha). 20 (al- 
pha)-diol U 454; 10 f>-l5 
Ptegnanniiol 9 454; 10 645 
Prq'neirolone I 71 
Prdiarvest dndccation 4 43 
Prdieatcr, air 4 403-404 
Prehistoric man see Fossil man 
Prehnite 3 77. 9 dlO; 10 579* 
Prelabyrinthic placode 9 47 
Prcloadcd spring 12 2925 
Premise 7 578 
Premixed flame 5 292 
Premolar 4 65-66 
Premunition 7 34 
Prnij Planina 5 118 
Pienova 9 172*173 
Prc)>aki piocess 3 365 
Pieplieiiu acid I 315; 2 57; 

10 114: 14 176 
Ptoimcc 9 621; 11 472 
Pu’puliai gland I2 60d 
Prercrorded magnetic tapes 
8 41 

Presbyopia 5 171-172 
Presence (sound rqiroduccion) 
12 520 

PrescTV'Htioii; arclirological 
chemi^trv 1 512*513 
biok>gi(al specimens 
8 405 

of wood see W(mh 1 preser- 
vation 

Preservative (foo<I) 5 378 
Prespa, l.akeS 116 
Ptess, hytlidulic 6 527 
Press camera 2 429-480 
Piess-F.wing vertical seib- 
niomcter 12 148 
Press fit 10 579-580 

allowance, mechanical 
1 258 

Press foiging 5 471 
Press forming 12 250 
I Pressing (ceramics) 2 648 
: Piessure 10 560 
j atmospheric see Air Pres- 

j sure 

I and cavitation 2 572-575 

earth Interioi 4 339-340 
gas: interior i>altiatics 
2 82-84 

high-pressure physics 
6 446-447 
hydrostatic see 
Hydr<»tatics 
kinetic theory 7 352 
sound see Sound pressure 
Pressure altimeter I 287 288 
Pressure-change detector 
12 483 


Pressure control, automatic 
10 580 

process control 10 637 
traiuducers 10 583-584 
Pressure dectridty see Piexo- 
electric aystal 
Pressure gages 10 580*581 
closed tanks 7 491 
gas-purge systems 
7 490-491 

liquid-level measurement 
7 489 

open tanks 7 490-491 
trapped-gas system 

7 490-491 

Pressure gradient microphone 
8 362-363 

Pressure measurement 
10 580-582 
absolute 10 580-581 
atmospheric 1 155-158*; 

8 440-441; 10 581 
barometer 2 102, 10 5BI 
bell-type gage 10 581-582 
bcllows-elcmeni gage 

10 582 

Bourdon-spring gage 
2 311-313 

Bourdon tube 10 562 
diaphragm-elemoit gage 
10 582 

el^riml transducers 
10 582 

expansible metallic- 
element gage 10 582 
gage piCHSurc 10 580-581 
liquid-column gage 10 581 
manometer 8 92-93; 10 581 
muabureiiicnt standards 
10 582 

strain giige IS 167 
transdurer 10 583-584 
see aho Vacuum measure- 
ment 

Pressure medium 2 467 
Pressure microphone 8 360 
Pressure piping IS 640 
Pitssurc r^culating valve 
10 580 

Pressure seal see Seal, 
pressure 

Pressure-sensitive wire 10 583 
Pressure spcxitrum level 
12 518 

Pressure standards 10 562 
Pressure-temperature eOect 
(biological ceil) see Cell 
(pressure-temperature 
! effect) 

i Pressure transdottr 
: 10 583-584 

capacitive 10 584 
carbon-pile 10 563 
crystal 10 584 
diffo'entlai transformer 
10 584 
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Prenure transdueer>-eonf. 
inductive^type 10 584 
magaetic 10 S8$'584 
ptcnure'Sensicive wire 
10 583 

nductance-type 10 583-584 
rabtive 10 583 
soUon U 483 
strain-gage 10 583; 13 167 
Prenure vessel 10 584'5^ 
cold-seal 13 248 
cimstruction 10 584-585 
design JO 585 
internally heated 13 248 
thick-walled 10 585 
thln-walled 10 585 
Tuttle 13 248 
Pressure-volume {PV) card 
7 197 

Pressorizati(»i of tunnels 
14 144 

Pressunzed-water reactor 
11 352 

ship propulsion 11 .162-36:1 
Prestressed concrete 10 585-587 
basic principtn 10 585-587 
drcular prestress 10 587 
continuous beams 10 .586 
creep 3 541: 10 586 
toastie flow 10 586 
posttoisioning 10 586-587 
pretensioning 10 586-587 
stresses 10 585-586 
tendons 10 586 
Prevailing v^terlirs 14 495 
PidvQSl reaction 6 571 
Prezygapophysts 14 307 
prf II 200 
Priacodon 14 89 
Priamus (asteroid) 14 114 
Priamus monkey 8 572 
Fnapulida I 420. 42K, 429; 

4 377: 9 30: 10 587* 
Priapuloidca 1 413: 12 64 
see also Priapulida 
Pfiapulw bicaudatus 10 587 
Priapulus caudatm 10 587 
Priapitlus korridits 10 587 
Priapuias tuberculato-spmosus 
10 587 

Price cunreni meter 13 172 
Prickly pear 3 190 
Priestley,). 1 637; 4 462; 9 471 
Pritling 10 587 
Frimacord 5 152. 579 
Primaquine 6 511: 8 77 
Primary amine 1 305 
Primary atypical pneumonia 
I 466-467 

fluorescent-antibody study 
8 383 

Primary battery 10 587-.589 
aqueous-electrolyte 
10 SB7-588 

fused -elearolyte 10 589 


Primary battery— cont. 

itm-exchange membrane 
10 588 

mercury battery 8 233-234 
solid-electndyte 10 588 
waxy-electrolyte 10 56B-5B9 
rinc-tilver cell 10 588 
see also Dry celt; Wet cell 
Primary cadmium standard; 
wavdength 14 441 
! Primary cosmic rays see Cosmic 
rays 

Pritnary cieep see Creep of 
materials 

Primary feeders 4 423 
Primary gneiss 6 226 
Primary lead 4 331; 7 427 
Primary magma 8 17-18*; 

10 85 

Primary minerals 8 444 
Primary nondisjunction 5 115 
Pr>tuai7 phloem 10 117 
Primary pit field 2 615 
Primary rainbow 11 331 
Pritnary sdective feeders 
14 520 

Primary substation see £ie<^ric 
power substation 
Primary water 6 277 
Primary wave (seismic) 

12 151-152 

Primates I 416; 8 82; 10 589* 
baboon 2 I 
chimpanree 3 62 
fossil 10 589-590 
gorilla 6 238-239 
monkey 8 572 
orangutan 9 .371 
Primates (fossil) 10 589-590 
Prime meridian 3 457 
Prime mover 10 590-592 
acceleration 10 591-592 
displacement 10 591 
engine 4 603-604 
governor 6 239-243 
impulse turbine 7 48 
internal combiution 
engine 7 I96-1H)9 
perfortnance criteria 
10 591 

reaction turbine II 349 
steam engine 13 78-80 
steam turbine 13 85-89 
turbine 14 147-H8 
types 10 591 
Prime numbers 9 224 
Prime vertical (astronom)) 

1 607 

Primer (explosive) 10 592 
blasting 2 255 
detonator 4 84 
Primer (paint) 9 493 
Primer (surface coating) 

10 592-593 
metal coatings 8 283 
Primeval cloud 4 546 
PrimteoraUina 9 504 


Priming: wood finishing 
14 532 

Primitive crane fly 4 212 
Primitive gut 10 593 
Primitive man see Fouil man 
Primitive oceans 7 497-498 
Primno 6 586 
Primordial lead 4 331 
Ptimula deniiculata 12 146 
Primula kewensis 10 489 
Primula obconica 12 146 
, Primulalcs 4 1085; 10 346, SOS* 
FrimulJne 4 304 
Primulinc dye base IS 600 
Prince of Wales Island 1 523 
Prince of Wales Strait 9 166 
Principal axes of inertia 8 566 
Principal unit 11 184 
Prindpe Island 1 106 
Principle axis thcoiem 11 574 
Principle of priority 14 626 
Principle of su|)erslitioti 13 304 
Prins reaction: formaldehyde 
5 473 

hydroxyUtion roaction 
6 571 

Prini-tlmttigh (magnetic 
rca»rding) 8 41 
Printed circuit 8 470; 

10 593-597* 
advantages 10 .594 
brNidboarding 2 323 
capacitance components 
10 596 

embossin^lO 597 
etching 10 594 
film-deposition processes 
10 594-597 

material removal processes 
10 594 

miniaturization of equip- 
ment 8 470 

mold and die processes 
10 .597 

plating process 10 596-597 
photoetching 10 594 
resistance components 
10 596 

screening method 10 596 
stamping 10 597 
stencil etching 10 594 
Printer's stick 3 344 
Printing 10 597-605 
book manufacture 
2 286-288 
collotype 10 603 
odor zee Printing in color 
composition (type) 

3 344-348 
Ink 7 1I2-II4 
intaglio 10 60S 
letterpress 10 598-600 
photocopying processes 
10 14S-148 

photo^Iatin printing 
10 603 

photography 10 166 


Printiug*-cont. 

planographic 10 600-605 
printing plate 10 609-617 
prioUng preu 10 618-622 
relief 10 598-600 
screen 10 505 
stencil processes 10 605 
type 14 169-172 
see also entries utidcr spe. 
cific names such as 
Letterpress printing. 
Printing In color 10 605-609 
added-color plates lo oo? 
angled prints 10 607 
black printer 10 606 
blow-ups 10 608 
color plates 10 612 
color-corrcction masks 
10 607 

conversions 10 608 
dcfldencics of pigments 
10 607 

clearonic scanning 10 607 
fake color work 10 608 
flat color work 10 608 
fluorescence prom« 10 C0<) 
postcrizing 10 608 
screen angle 10 006 (>07 
screened positives 10606 
separation negatim 10606 
sltort-ruii ihrrcgiolor 
system 10 607-608 
split fouiiuin 10 609 
two-platc luilitoiics 10 60H 
Printing ink vehiclis 7 113 
Printing ink.s 2 462; 7 1 12-1 r> 
Printing plate 10 009-617 
Renday ID 610-611 
book inanufactiire 2 287 
color 10 612-613 
cop{H*rplatc rngiaving 
10 610 

duplicate 10 614 
ekcltonic engravers 
10 G13-614 
engraving 10 610 
halftone 10 611-612 
intaglio 10 617 
Une engravings 10 610 
offset printing 10 615 616 
planographic 10 614-617 
printing iu color 10 606 
priming press 10 618 019 
steel engraving 10 610 
type (priming) 14 169-172 
wood migravings 
10 609-610 

Printing press 10 598-600, 
618-622* 

book manufacture 2 287 
intaglio process 10 622 
letterpress 10 619 
offset 10 601 
printing plates 10 018 619 
relief (letterpress) 

10 619-621 
TMogravure 10 622 



priontodidae S 406 
priwohbus rosenkranlzi zone 
14 S2 

prionoxyslus robiniae 7 466 
piism 4 71; 10 622-62S 
in periscope 10 16 
see also Polyhedron 
prt%m, optical 10 62S-624 
Amici (roo£) prism 
8 507-508 
diopter 4 205 
dispersing prism 10 625 
dispenion by 1 15 
Dove (Dclabomc) prism 
6 508 

l.iurow 12 590 
mirror optics 6 507-509 
Pechati prism 8 508 
fenta prism 6 508 
Porro prism 8 508 
power 4 205 
rangefinder II 338-540 
rdiecting piisms 8 507-509, 

10 623 

reftaction of light by 

11 400 

l<^olving powci 11 500 
ihoiulMid prism 8 508 
spectroscope 12 •■)89-59i) 
/ooui lens 10 621 
Prism diopter 4 205 
PiM>i spitiograph 12 590 j 

P'hiu tiansit 1 010 ! 

PiKin.itK .isdolabe 1 002-603 
Prismatic (oeflicien I 12 269 
PihiiUtu' ])lioi<Knpiei 10 143 ! 

Privinatoid and ])iisinoid I 

lu (<24 ' 

piUin IOC22-623 
p\ramid and limtuni 
II 107 

see also Polyhedron 
I'ltsiiioid 10 624 
2iismuidal formula 12 608 
Pritchard. H. 0. 4 520 
Prii/el. A. 10 377 
Privacy systems {scrambling) 

10 624 

radio commimicatiom 
10 624 

television 13 458 
Private branch exdiange. tele- 
phone see Telephone private 
branch exchange {PBX) 
I’rivaie-linc telegraphy IS 424- 
425 

Proaccclerin 2 266; 3 195 
Pnihability 10 624-030 

Bolt/tnann statistics 2 280 
conditional 10 626-627 
dependent trials 10 628 
distribution 4 257 
events 10 625 
expectatlmu 10 629-630 
finite spaces 10 625-626 
independence 10 626-627 
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Probability— coni, 
independent triab 
10 627-628 

infinite spaces 10 626 
large numbers, laws of 
10 630 

Markov chains 10 628 
notation 8 174 
nudear fission 5 288-2B9 
quantum theory, nonrcla- 
tivistic 11 16.5-164, 

171-172 

random noise 9 118 
random variables and their 
distributions 10 628-629 
reliability studies 1 1 443 
sample space 10 625 
statistics IS 66-75 
stodiaslic process 
IS 141-144 

ProbabUhv density (statistics) 

13 67 

Probabilitv in physics 
10 630-633 

approximations 10 631-633 
Bernoulli's |>roblem 
10 630-631 
ensemhU's 10 633 
Gauss error law 10 632 
Gibbs' theory 10 633 
kinds of errors 10 632 
piiase space 10 633 
in statistical mechanics 
10 632-633 

theory of errois 10 632 
Probability in statistical 
mechanics 10 632-633 
Prohabiliiy (voinl fviuction 
8 587 

Probability theory 6 115 
coinmuiiiciitions systems 
(ttaific) design 3 3205- | 

321 

Probable error 1 651 
see also Error 
Proban<l 6 500 
Probit transformation 2 232 
Problem sdving ( psychology) 

10 633-636 

behavior, ontogeny of 2 146 
concept formation 
10 634-635 

group problem solving 
10 635 

heuristics 10 635-636 
individual differences 
10 635 

Problem time 4 124 
pTOboscideaBB2: 10 636*; ' 

11 128 

elephant 4 557 

ProboBCtdea fossils 10 636-637 
Probosda 7 459 
Prvbstmavria 0 476 
Probstmayria vwipara 9 476 
Procambium 18 U4» 110 


ProcaroRfiia 9 496 
Procaryota 10 320 
Procaryotic organism 2 10 
Procaryotic protisu 8 356 
Procaviidae 6 598 
Procellariidae 10 637 
PrMdlariifonnes 1 694; 

10 637* 
albatross 1 222 
Proceilarum, Oceanus 8 593 
ProcelHonidae 12 532 
Procephalothrix 9 496 
Procercoid larva 11 67 
Proofs cheese 3 15-16 
PitKX'ss control 10 637-638 
automatic piessure control 
10 580 

automation I 679 
chemical 3 31-32: 10 637 
food engineering 5 382 
temperature control, 
automatic IS 488 
Process engineering see 
Chemical engineering 
Process furnace 5 576-577 
Process ink 7 113 
Process s|>cuficaiiuns 10 642 
PiolIus 6 151; 8 593 
PrucvHda 4 208; 10 638-639*; 

12 8 

Prococlous vertebra 12 354 
DiplaMocoela 4 208-209 
Proconsul 10 590 
Proconvertin 2 266; 3 195 
Procoryphoihn 9 537 
Procatyta 7 633 
Pincry|>sis 13 26 
PnHlig4‘i 3 280 
Piuctodeum 3 281; 4 151 
Pvoctotiupidae 6 571 
Procyon 10 639*; 13 41 
PriKyon lotor 11 198 
Proevonidae 2 523: 9 536 
Proilajus hilobalus 5 33 
Prodigiosin I 476 
Prodiiioceratidae 4 196 
Prodryas prrsephonr 7 138 
Prodiicej: ruromunity 
3 324-325 
ecology 4 390 
Producer gas 5 552, 553 
Product (mathematics) 

1 23B 

Product design 10 639 
Product of inertia 10 639-blO 
Pniduct modulator 1 353 
Product moment corrdation 
13 74 

Prodt^ specifications 10 642 
Productidae 10 27 
Production, mass see Mass 
production 

Pi^uction control 10 644 
Production design 10 642 
Production engineering 
10 640-642 

assembly methods 1 594 


Production engineering— eonl. 
automation 1 676-679; 

10 641 

coonlination of man and 
madiine 10 041 
initial phase 10 640 
mass produaion 
S 163-164 
materials handling 
machines 8 171 
over-all production 
10 640-641 

pilot plant 10 229-230 
pilot production 10 229-230 
planning 10 640 
plant facilities 10 322-328 
position in organiratlon 
10 640 

product design 10 639 
pm pose 10 640 
quality control 11 138-142 
Production e(}uiptnent 10 643 
Production lines 10 323 
Production methods 
10 542-644 
accessories 10 643 
aasemUy 1 594 
design 10 642 
equipment obsolescence 
10 643 

machining o^Miratium 8 6-9 
processes 10 642 644 
selection of equipment 
10 643-644 
specificatims 10 642 
standard materials 

10 642-643 

supporting services 10 644 
tools to G43 

Production plaiming 10 644 
Gsinil chart 6 38-39 
use of simtilaton 12 340 
Produaivity: biologiod 
2 215-216 
ecmysiem 4 407 
Productivity index (petroleum 
reservoir) 9 283 
Produclus gigantetu 2 315 
ProesLius 5 79 

Feproduciive system 11 476 
Prolile. soil 12 414 
Frordometer 4 532 
Profundal amc 3 325-32? 

limnology 7 519 
Progaiiosauria 8 251 
Progesterone 1 398a; 4 236; 

5 79; 6 235; 10 614-645*; 

13 138 

adrenal cortex steroid 
1 71 

in biosynthesis 1 78 
endocrine mechanisms 
4 592 

gonad 6 235 
ovary 9 453 
rqtroductive behavior 

11 461 
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ProgestercHiT'-ronl. 

reproductive syston 11 474. 

475. 477 
sten^ 13 139 
Prc^lottidu 10 414 
Pr<^lypliodoiu fang 13 27 
Prognathism I 461 
Profane H 155 
Progne chalyhta 8 156 
Progne subh 8 156 
ProgncHtic wave Lhariv 12 281 
Progtam control (automation) 
a 679 

Progratnming. digital o>m- 
putvr see Digiial (oiii|mtei 
piogramtiiing 
Pr^rcs%ion (mathematici) 

10 646 647 
arithmetic 10 646 
gconietiic 10 646 
hannonir 10 646 
series 12 189 

sum sequence 10 (>46 
Pn>gt('ssive line 1 594 
Prohwigariie^ /one 

14 82 

Pioirhthydium 6 77 
loop'd A{kiHo 12 .‘15 
PioptI KIIV 4 44.5 
Piojcct Meieiity 12 510 
Piuietl West I'oid .1 52t)H 
Projertile: exieiinr halliHiiLi. 

2 78-82 

interior ballistirs S H2 84 
nutation 9 23.5 
tiMs 2 76 78 
transiaiional nioiinti of 
n 572 

Piojc't'lion iiurroradi(>gia|ihv 
H 5fi7 

Pi<>}ixlion planes 4 (>8 60 
Projection pnntei (pliuiog 
raphv) 10 166 
Projection systems, optical 

11 1 3 

chiematogr.vphy 3 124-I2'> 
eoiulenu'is II 2 
latiteni sUdet 4 599 
louses 11 2 

light MUiMes II 1-2 
object holdos 11 2 
scrcH’iiH 11 2-3 

Projociiim thcimogupliy see 
'rhc'nnography 
Projection welding 11 495 
Prctjeclion a*iay microscopy 
8 402 

Projective geomeir)' 3 400; 

11 3* 

conic icH:tioii 3 400 
ProjfTttse gioup 6 156 
ProjtYtisc spare 6 1.55 
Projector (light) 7 27: 11 3-4‘ 
arc lamp 1 503 
dnomatographv 3 124125 
eUI||Miotdal ictlector 11 8 

floodlight II 4 


Projector (light)— cent, 
lens 114 

light beacons 1 1 4 
paraboloidal roflccior 

11 3 

searchlights 11 4 
sjNMlighl II 4 
Piojecior (planetariuin) 

10 271-272 
Prohoenenia 1 4 ^ 

Prolactin 4 592 ; 6 480 

U‘|nodiic(ive Itchavior 
M 461 , 471.478 
Prolarnme II 4 . 59 
Piolate splieiuid 4 561 ; 

12 611 

Prr)itmmodr\ hadut 7 4(>8 
Pioline I 316; 2 16, 7 164; 

11 5 *. 130 

amino acids 1 308*319 
in liMoiie 9 217 
plant iiieiatK)lisin 10 557 
ill prolamines 9 217 
lyrothrkiti 14 177 
PiomeiiNlein H 238 
Pionict.ipliase 8 521 
Pnnuetliiuin 4 515 , 11 5 
cdcttroii conhgiiiaiioii 
4 50-1 

PrnmilU'ptua 12 605 
Pioiiiin 15 2.53 

Piomim^iues, \olar 1.5 274 284 
l^ioiniiients 7 464 
Promoter (caialstk) 2 518 
Prompt neutrons 5 290 
I PrimcomcriKi 1 490 
I ProiM’phiir lulmics 14 221 
j 1 ‘toiiephions 11 221 
I Pronepluus 7 511 , 14 220 , 228 
I urinar> ssslcnn 14 222 
I Pronghotii aiiielope 1 415 . 5 (i 7 
{ Protuiiiuditon (phonetics) 

I 10 121 

Proay hiake 4 514 ; II 5 - 6 * 
PrcMtf (akohol) 4 254 
Piofif gold 6 250 
PrcNif piess 10 020 
Prop rtKii 8 90 
Propadieiie U 209 
l, 2 -Propadit*iie 1 245 
Prop.<gation coiislaiu 14 49 
Propagation of Mmncl: in at* 
mospheir 12 515 517 
in gasfs 12 515-514 
in lUpiids 12 514 515 
in lea water 12 106-107 
in solicU 12 515-516 
Picipagtilc 10 498 
Piopaltiridac 3 278 
Propane I 215 . 219 : 11 6 * 
cryogenic properties 3 572 
fuel gas 5 5.52 
licjiicfied petroleum gas 
(UPC.) 7 540 
Propane-air 5 555 


Propane bubble chamber see 
Huhhic chamber 
Propanediol 14 16 
2,3*Propanedioi 1 32 
Propanol II 6 
Proparinc 6 423 
ProjicUant 11 6*10 
chemical fuel S 30 
explcnion and cxplutiive 
5 152-1.53 
liquid 11 6-6 

metal base fuel 8 2!K1*292 
oxygen 9 473 
roclcet engine 11 601 
solid II 8-10 

specific impulse 12 577 .578 
PioiH-llcr, air 11 10-12 
axial momimitiim 11 12 
eonstriirtioii II 11 
ronfrollHhle-pitcli 11 10 
design II 11 
eflii idles II 12 
factors aneciiiig c4ncicnc} 
II II 

feather itig 11 10 
fixed-pilch II lO 
for g:K tiiihiniii 1111 
governor 6 239 
matcii.ils 1! 11 
noise I 182 185, II 12 
pitch control inechunisms 
I II 10-11 

profile dug II 12 
revetsihle-pitch If 10 
loiatioiial piomentitin los& 
i II 12 

1 tip voitex loss 11 12 

I tvprs II 10 

! Piopellc'i maniie II 12-15 
c.tviutioii 2.572 576. 11 H 
coiiitnl1.-ilil<'-piirh 1 14 
fscloidal II 1415 
iliiitl mixing pioi.esses 
8 5.32 

gc'omcltv 11 12 13 
inaiinc engine 8 111 
marine machiuerv 8 116 
mwlel tests II 12 
mimbi'r c»f blades 11 14 
numlier of propellers 
II 13-14 

sn|)ercavitating 2 575-576 
theory II 12 
vibrations 11 14 
Pro|ielh't .iiieinometei I 402 
air-velodty measurement 
I 221 

Propeller fan 5 179 
Propeller noise (aircraft) see 
Aircraft noise 
Propeller wake 14 382 
Pro|)cne 1 245 

cryogenic piopcrticni 3 572 
Proper motion (stars) 13 47 
Proper spare-time intcrs'al 

12 557 


Properdin II 15* 
immunity 7 33-35 
Property lines (surveying) 

13 329 

Propliage 2 9, 22 
Prophase 3 108 
mit<»!iis 8 521 

bcta-Propiolartofie 1 463, W, 

7 380 

Propionanude 1 303 
Propirjtiate 5 74 
Propionibacteriaexae 5 96. 

11 15-16* 

/lu/)'ri6cirfertum 11 IG 
Pro/nemiftflr/enum II 15 
taxonomy 2 11 
/.ymohacletium It 16 
PiOl>ionibmte.rium 2 12 : 3 19 *, 
11 15 

Prolmmhartetium freuden 
reicheii 14 342 
I*ropionibaf let turn \hermnn$i 
3 14 

Pioptoiiii acid 2 474; 5 66. 

II ir> 

feriiu-iilation 2 42 
food prcservaiiou 5 126 
PiopionsI rliloiide J 15 
; PropionvI-OoA 7 277, 1.1 6i.S 
[ Piopjer M M9 
i Pttil}IiafJttht'/u\ lO 
i l’io[N)iljir 1 .561 
I Propodiis .3 .561 
1 Pro|>nrtion (algehrO 1 241 
; Pio|)Oitional (oiiltoIU'i .1 |t2 
I Pioptiilioiial LoimtciN 7 2''2 
j Piojioitiiiual limit 1.3 182 
I Piopositioti 13 541) 
j logic 7 578 
I ProiKiHiiion.il caKiiliis 
I 7 579 580 
Pioposilus 6 .500 
PiopiicMCptive sense 9 55 
Pitipi loceptoT 4 .581 

binlogic.il cqiiilihliiiin 

I -i 17 in 

sensation 12 177 
Propnonibacteriaecac 2 II 
Propulsion II 16 16 
aiuiaft see Aircraft 
pto[)uLsion 
aircraft engine 1 167 
aiiriaft engine jicrforni- 
ance I 171 177 
airciaft fuel 1 177-179 
aircraft luibine 14 148 152 
chciiikal rocket 7 2I0-2H 
comparison of siKCific 
impulses 4 41K1 
electrical 7 211-213 
electromagnetic see Elec- 
tromagnetic propulsion 
engines 4 603-604 
helicopter 6 386 
hydtodnet I 4H6 
interplanetary see Inter- 
planetary pFopulsors 
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fropul^lon— font. 

ion7 211.2«-246* 

^ see Jet propubiou 
mt 11 17 

magnetoplasma 7 211 
momentum theory 11 15 
nuclear 7 211-212: 12 263 
nuclear aircraft see 
Nudear aircraft 
propulsion 
nuclear rocket 9 1K)2 
photon 7 213 
power and efficiency 11 17 
propellant 11 6-10 
pulse jet 1 1 94-95 
ramjet 11 335-336 
rocket 11 600 
lorkct engine 11 601-6105 
lotkct sled 11 613-514 
lockci Mugiiig II 6105'6ll 
ships 12 276 ?M 
spctific fuel nmsuniption 
11 18 

s{)eciric impulse 11 18 
solar (iigiuc 12 468-470 
sp.KMrafi stnuiuie 12 517- 

'156 

rlinisi II 17 
turbine see Turbine 
propuNioii 
luilmfaii 14 154-155 
tuibojct It 155 157 
inilKiprop 14 157-158 
turijoraiii jet 14 l58-l(iU 
l’]o|nl alrohol 1 1 (> 
g.ill.nr 5 I8(i 
I Piopvl iii(lic.il I 252 
I’n-jnlrnr 4 665; II IS', 14 20n 
givccrol pioiluftion 5 221 
|ietio(licinic.il 10 16 
|)uh»rrvloiutii!c resin 
10 459 

|>i)lM)loiiii K'silis 10 485 
I'topviciie chloride 3 75 
I'topvlone chloiolisdiin II 18 
l'iM(nl{-nc dirliloiiilc 5 5G1 
I’lopyicnc glycol I 475: 3 75 
petrochemical 10 46 
1.2-Propylcne glycol 6 223 
Ptopxlciie oxide 10 46, 470 
2-».PTOpyl-4-melhvlp\riinidvl- 
(6).diinethytcai hamate 7 142 
6 Propylthloiiraril II 114 
Piopvlirii hlorosilane 
12 323 

Prorastomus 12 347 
Prorliynchidae I 257 
I'Mpvnc I 245, 254 
Proradon 6 300. 467 
Prosttbranrhia 1 5<M fl 559: 

M I8-19* 

I’r.Boma 1 557; 12 79 
Prosopis 3 190 
Proropyic 10 514 
P'u SPCA 2 266 


Prospecting, mineral 11 19-24 
air-bome mimetic survey 
11 21-22 

air-bome radioactivity 
surve')^ 11 24 
botanical methods 
6117-118; 1124 
dip needle survey 11 22 
direct methods 11 20-21 
fiectrical methods 11 22 
dectricat resistivity 
surveys 11 22-23 
clcctrotiiagnctic surveys 
11 22-23 

float-tracing 11 21 
geochemical methods 
6 115-118; II 24 
gravity mcthocK 11 23 
ground magnetic survey 
II 21-22 

ground radioactivity 
methods II 23 
indireci methods II 21-24 
local ore guides 1 1 20 
niagueiic declination 
survey 11 22 

magnetic methods II 21-22 
ore guides II 
panning work 1 1 21 
potmtionirier traverses 
11 23 

radioactivitv nioihodv 

11 23-24 

regional ore guid« J I 20 
sampling 11 21 
seismic tnetluMls 11 23; 

12 156-157 

>clf-|K>tential siiiseys II 23 
testing II 21 
thermal methods II 23 
Prospecting, |H'tiuleum 
II 24-27 

anrii-iit drUait sediments 

4 50 

base maps 1 1 25 
core drilling 1 1 25 
dulling II 25 
Poraniinireia fossils 

5 435 

gcnlc^ical laboratory 

inctliods 11 26 ^ 

geologhal prrM|ieciing 
11 25-26 

geophysical pTos{)ecting 
II 26-27 

gravity survevs 11 27 
Ifthofacies maps 5 175 
magnetic survey 11 26 
photogeology 11 25 
regional geology 11 26 
seismie apparatus 12 148 
seismic surveys 11 27 
structure drilling II 25 
subsurface geology 11 26 
surface geology 11 25 

wildcat wells 1 1 25 


Frosseria grandis II 62 
Prostate disorders 6 326; 

11 27-28, 482 

Prostate gland 5 234; U 28*, 

475 

reproductive system 11 472 
Prostatitis 6 236; 11 482 
Prosthesis 11 28-30 

application II 29 30 
oHipIing to living tissue 
II 29-30 

fatigue life 11 29 
materials for replacing 
bone II ^-30 
nonirritating qualities 
II 29 

Piosilieiic gtoii|> see (locm/yme 
Prosthodontia 4 64 
Prostoma 11 560 
Pratacaru\ rrani 1 24-25 
Pioiaclinium 4 545; 11 30.31, 
54 

c'lectroR otiifiguralion 
4 504 

fission 5 287 
radioaetivity 11 278 
Piotalw 1 . imparts 12 392 
Piotaraine 3 110 

amino acid in 9 217 
arginine 9 216 
miclcoprotein 9 216 
protein 11 39 
Promfnrnohartrr II 64 
Prolamphisopta wianamat 
temis 10 197 
Piotandry II 31 
Annelida 1 130 
nrvo/oa 2 356 I 

oyster 9 477 

scK determination 12 228 
sexual dimorphism 12 235 
Tanaidacea IS 389 
Protanomnly 3 300 
Piotanopia 3 300 
PnMcaccae 11 31 
Piote.it(.s4 H)Hh. 10 346, 11 31* 
Proteases 5 27-28, ;^2-20S 
Protect KHi react itm 
(immunology) I 473 
Piotei tion test I 473 
Protective rolorat ion 11 31-33*, 
13 26 

apcKematic 11 32 
chrmnatophorc 3 98-103 
cryptic 11 31 
mimicry 11 32 
validity 11 33 

Protcctiw devices, electric see 
Electric pixitcctive devi^ 
Protective gai maxks 6 58-59 
Protective relayit 4 446-448; 

11 440-442 

Protector blocks 3 31^ 

Proteeae 5 2 
ProteiUa 2 568; 12 7 


Protein 2 19, 195. 340; 9 215; 
11 33-39; 14 32Rd 
abnormal formation 
8 257 

adsorption 11 36 
albumin I 224; 11 39 
albuminoids II 39 
animal-feed composition 

1 426 

antibody 1 468 
amino add sequence 
analysis II 38 
bacterial aerobic 
oxidation 2 37 
bacterial biosynthesis 

2 61 

bacterial cell chemistry 
2 12 

biochemistry 2 199 
casdn 2 537 
cell protoplast 2 612 
cell walls in plants 2 617 
ciassifleation 11 39 
column chromatc^raphy 
II 36 

countercurrent distribu- 
tion II 36 

criteria of purity 11 37-38 
csanoethylatitm 3 656 
cytocliioiiic 3 G.53 
dcnaiurution II 35 
dialysis and dilution 11 36 
end group aiialy<iis |1 38 
hbiinogeti 5 254 
fibrous 11 40 
food 5 371 

foimalum of protein salts 
and other comphneos 
11 36 

gamma globulin 6 33 
gelatin 6 03 
globular 1 1 40 
globulin 6 215: 11 39 
gliitelin 6 220; II 39 
ground substance cum- 
{MMumi 2 510 
iiemoglobin 6 410 
histones II 39 
hormone 6 480 
humus 6 518 
immune precipitation 
11 37 

interferon 7 19*1 
isoantigeri 7 273 
isodcttric point predpi- 
tation 11 36 
isolation II 35-37 
metabolism see Protein 
metabolism 
mitochondria 8 520 
myelin sheath component 
2 2S7 

nudeoprotein 9 215-218 
nutrition 9 235 
paper chromatography 
11 36 

peiHlde O 629 
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plant netilM^m !• S56 
picpaimtive dectro- 
phoitaU 11 87 
prqwntive uUracmtrifU' 
gatioo 11 87 
In primary cell wall 
in plants 2 617 
prolamine 11 4, 89 
properdin 11 15 
protamina II 39 
, radiation effect on 11 217 
ribonucleic acid 11 562- 
5625 

salting out II 85 
ihape 11 38 
size II 88 
synthesis 9 216 
structure II 34 
virus 14 S28d-330 
see also Polymer 
Protein, fibrous 11 40 
Protein, globular 11 40 41 
Prmein fractimialion 1 810 
Protein metabolism II 41-48 
adrenal cortca steroid I 71 
Mochemistry 2 199 
dianrdm see Protein 
metabolism disorden 
essential amino acids 
(man) II 41 
in Itca formation 11 42 
gout 6 239 
in intestine 11 42 
nutritive value 11 42 
plasma protein synthesis 
11 43 

role In diet 11 41 
specialized tissue 12 567 
tissue II 43 
uric acid 14 218 
Protein metabolism disorders 
8 256 258 
amyloid 8 257 
formation of abmirmal 
proteins 8 257 
hemoglobins 8 257 
hyperproteincmia 
8 256, 257 
myeloma 8 257 
Protein structure 8 254-255 
Protein synthesis 8 255 
Proteinase 2 19: 5 22 
Proteocephalldae 11 43 
Proteoct^haloidea 10 414; 

11 43-44* 

Cestoidea 2 659 
Proteocephalus 11 48 
Ptoteolipid 7 580 
Proteolytic miryme 4 167, 170 
Proteomyxa see Proteomvxida 
Proteomyxfda 11 44*, 52: 12 27 
Proteoses 4 170 
Proterugcnic relics 8 2965 
Proterospongia 8 169: 9 568 
Proterospongia haeckeli 9 562 


Proterostomia 11 44 
Proterotheriidae 7 558 
Proterotherium 7 558 
PttHerozoic 11 44 
Proteus 1 466-467; 2 19; 5 1; 

6 429; 7 830, 632; 9 173; 

11 44-45*; 12 7; 18 528 
Entcrobacteriaccae 5 1-2 
IMViC test 7 49 
Proteus mirabitis II 44 
Proteus morgani 1 1 44 
Proteus rettgeri 11 44 
Proteus vulgaris 2 20, 45; 5 67; 

11 44; 18 179 
Prothallial cell 12 159 
Prothallium 5 262 
Proihoracic gland 7 128 
Prothrombin 2 265; S 195; 

IS 614 

i Prothrombin time, blood 8 196 
Prothrombinase 8 195 
Protista 8 356; 11 45 

microfossils 8 856b-356c 
Protium 6 544 
Piolobatrachus I 336 
Protobrandiia 8 559; 11 45* 
Protocaterhuie aci<l 2 35 
Proioccphalun 1 5^ 
Protoceratops 4 201; II 484 
Protochlorophyll 3 78, 79 
Protochordata 8 268 
Protochordates 4 363 
Protochrysis 3 579 
Protodlata 3 120-122 
Protucoccatx'ae 14 180 
Protoeorrus 8 80; 14 180 
Protocucujidae 8 278 
Protoderm 5 37; IS 114 
Protodrilidae 1 517 
Protoenstatite 4 GI6 
Protogyny II 45*; IS 389 
Protohippus 8 13 
Protohyenia 6 572 
Protol^is 1 326 
Protolyttc reactions 1 41 
Proiomastigida 11 45-46, 52 
dtoanoflagellatcs II 46 
taxemomy 11 45-46 
Trypanosoinalidar 11 46; 
14 122-125 
Protomerite 5 100 
Proromyzostomidae 10 461 
Proton 8 498; 6 550, 556; 9 83- 

84; 11 46-47* 
antiproton 1 481-482 
oMmic rays 3 497-500 
elementary particle 
4 542a-544 
g factor 9 191 
mass and charge 
measurements 11 46 
nuclear reactions 9 199-202 
nuclear spectra 9 2025 
nuclear structure 9 2025- 
208 

as nudeon 9 215 
range in matter II 46-47 


Proton-induced reaalon 
9 201 

Proton mapietometer 6 150 
ardieology 1 515 
Proton precession magnetom- 
eter 1 94; 8 65 
Ptoton-proton bonds 9 208 
Proton-proton chain 11 47; 

IS 107-108 

carbon-nitrogen cyde 
2 47S 

Proton synchrotron 9 573, 579 
Proton transfer 1 41 
PioUHiema 1 398ii; 2 381; 8 634 
12 64; 13 530 
Protoncmata 5 96 
Piotonyinpiion larva 11 105, 
106 

Protoopalina 11 56 
, Piotopmee quinquemaculata 
; 8 6005 

j Piotupathic. pain 9 564 
j P)oto|>ectin 9 609 
I Prolopliyta II 47 

Schizoiiiycetes 12 65 
.Schi/ophyceac 12 67 
Protoplanet: atmosphere, 
gcochemtHiiv o! ] 631 
tosmogony 3 507 
Piutoplasin 2 589; 10 280. 281. 
II 47 50* 

Brownian movement 11 46- 
49 

cdl organization 2 00<) 
element ci^i>oHition 2 241 
of marine organisms 
12 109 

mechanical properties 
II 48 

method of visowity 
measurement II 48-49 
physical propel ties 
J I 47-48 

ptoloplasmic cohesion 
II 48-49 

protoplasmic similarity of 
organisms 11 48 
tension at the cell surface 
It 49-50 

Protoplasmic selectivity 8 4^ 
Protoplast, cell 2 612-614 
Protopoditc 8 564 
Protoporphyrin: chlorophyll 
3 78 

ptirphyrin 10 520-521 
Protopsis 11 55 
Protopteridium 9 504 
Protoplerus 4 211: 6 487; 

7 622: 9 531; IS 387 
Protopterut annectem 4 210 
Protoiwiauria 5 124; 11 50-51*, 
484 

Protosaur 11 484 
Protoscotex batheri I 481 
Protofelene 8 894 
hoUtsiphon 12 848 j 


Protosirtn 12 847 
Protospondyli tee 
Semionotiformes 
Protospongie II 45, 46 
Frotosur: atmosphere, 
geochemistry of l 631 
cmiinogony S 506 
Protostele 7 624; IS 116 
Filicales 5 262 
stele IS 105 
Protustomia 1 418 
Protosuchia 3 553 
ProUisuchus 8 558; 11 484 
Protosun I 681 
Prototaxites 9 84 
ProtoUicria 1 415; 8 82; 11 $i* 
Monotremata 8 82; 11 5] 
Monotremata fouils 8 58i 
Prototropy see Tautomcrism 
Prototype (equipment) 11 51 
Protoxylem 14 591 
Protozoa 2 604; H 253. 356; 

9 343: II 45. 47.55: 15 4 
arnimi acids 11 57 
animal evolution I 411 
animal kingdom 1 420 
antigen 1 472 
thtomatopliores tl 56 
cilia and myoiiemes 11 55 
C'.iliopliora 3 12^-122, U 52 
colonics and aggregates 

n 53 

contractile vacuole 
II 56-57 
exaction 5 138 
llagclla II .55 
(cmmI icseives 11 .56 
liolo/oic imlrition 11 57 
inclusions II .56-57 
life cycles 11 58 
locomotor oigancllcs 
11 54.55 

Mastigoplioia 8 168-170, 

II 52 

microbiolc^ 8 348 
mitocliondria It 56 
morphology II 53-57 
nutrition 11 57-58 
nutritional requircmeiiti 
II 57 

parasitic sfrccics It 60 
pathogen 9 593 
Plasinodroma 10 397 
Protista 11 45 
Protomastigida 11 45-46 
regeneration 11 418 
reproduction 11 58 60 
Sarcodina II 52: 12 27-2" 
sexual leproduction 
11 58-60 

soil microbiolt^ 12 459 
soil microorganisms 12 4^2 
Sporozoa 11 52; IS H 
trichocyst 11 55-56 
Protozoea 4 28 
protozoology 11 60 
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archtUus zone 

14 82 

ffotrarhyreras reitai zone 14 62 
pioirjtwt I 404: H 60* 
protrciiiata 1 566: 11 60-61* 
\rticulau (Brachiopoda) 

I 566 

VroUira 1 405, 565: 7 134; 

1161* 

proiidnMU. J. 13 638 
Proiistilc U 61*; 12 329 
Provn'toli, I» 1 698 
prounancc (sedimentary 
, etiology) 12 140142 
provonre, Alps of 5 117 
Provcntriculus 4 152: 13 149 
Otlcopicra S 281 
di|;estive system 4 158 
tn-ding mechanisms and 
digestion 5 200-206 
PntVJiMfS (oil and gas) 10 61 
Pnivinccs (petrographic) sec 
PcdograplHC province 
Province (physutgraphic) .w 
PlivMogiaphic provinces 
Pf»vii«c (fH'Uologic) 12 142 
h.oniis 2 21; 4 208 
}’iout.iinm 2 528 
PitiM'ii.i Cenuuri I 267 
I'l'ivimatc iiiiiilysis 1 392: 

II in 

I'mvnnih lu/€- I 2HH, 536, 5'I0 
3 494. 4 2025; 7 437 
/'iiona mnnuann 10 419 
J’lutiu^ I 2C5, 495 

ahiioiul 1 265 

nrmrnima 1 494; 5 545 
PiMfjU' tivium 3 55, 56: 5 545 
/'ixfiKs 3 55 

/'Miuih tmisifera 10 419 
hiiini\ iftasn\ 3 55. 5 545 
PiiiouN iltnnesUta 5 545: 10 419 
/'rioiiif horlulauft 10 419 
PiioiMi niutttia 10 419 
Pnoxrr mahalrh 3 55 
oiunie I 495 

Pruimt pemylvanim 3 56 
Pruntis fx^rsira 5 545: 12 t46<i 
peach 9 601 

Piunn\ wltina 5 545: 10 419 
\rroftria 3 56, 4 29.3; 

10 139 

Pi'ooo serrulata 5 56 
P>u?un irirgmiarm 3 56 
Prurigo 7 297 
Pruiitis 4 54 

v.iginal disorders 14 256 
I’rusMan blue & 2I«: 7 259; 

10 224 

**n*ssic add 2 538 

parvum 1 700 
^riatus 6 405 
Pwllerium 4 1.58 
P'amniiu. II 590-591 
‘’'^nimltic rocks II 591 
‘^aniinodoiiUdae 2 316 
5 529 


Psammosere IS 232 
Pschorr reaction 4 107 
i*.federa 3 188 
PscUphidae 3 276 
Paefd:ienidae 3 278 
Psephite 11 590 
P^iephurus gladius 1 46 
Pseudarris 5 538 
Pseiidagenia 5 203 
Pscudaletia 7 122/ 

Pseudaliidac 13 193 
Psettdurchaster 10 92 
P^fudarchaster aberuethyi 
9 599 

Pseuderhiniscus islandicus 
6 431 

i':(err<lemyr ^oriddon 3 23 
Pseuduadiahatlc lapse rate 

I 632 

Pscudoallolr.s 1] 61-62 
allele 1 250 
CIS trails effect 11 61 
cistroii concept II 62 
mutation X 671 
possible examples in man 
II 62 

P^fudoltot nia 9 504. 11 62 
Piauiohoruia urmia 11 62 
PseudoIxH males II 62 
Psrudobram hiii 2 508. X 187 
P%rudobratu hus striatu\ 11 517 
i’M-udiicilia 13 .531 
P\nulonu(U5 6 476 
P^rndotortui (itn 8 187 
Psetidocoel 5 8 
Pscudococlomala 1 420; 

II 62* 

Aschclniinlhes 11 62 
F.iitoprocta 1 1 ’ « 
Pseudocoiifuniutv 14 192 
Pseiidoc)ctiidac 2 418 
Pitud/xytmts 2 418 
Pi^udixyniuUitn 2 523 
Pseudodiadeinatidac 10 202 
IVurloglobuliii 6 215 
pifudohaliotiriiiu caTbunculm 
8 573 

Pscudolmlogeii* cyanide 3 634 
cyanogen 3 636 
Pseiidolieiinaphiudilisiii 6 424 
Pscudomeit gas-ivia* ions 3 34 
P.teudofatix ama6}7t.f 7 404 
Pieudotynt hia (anariVnsis 
6 315 

Pscudoinonad 13 I 
Pseudomoiiadaccae II 62-64 
Acetotnonax 11 63 
Aeromonas 11 64 
Alginomonns 11 64 , 

Axotomonas 11 64 
Httlobitctetium 11 64 
iLiuyvertt II 64 
milk 8 432 
Mycoplana 11 64 
Photobaclerium 11 64 
protaminobucter 11 64 
Pieudomonadales 11 65 


Pscudomunadaoeae— conf. 
Pseudoinonaa 11 63 
taxonomy 2 11 
Xanthomonas 11 63 
Zoogloea 11 64 
Zymomonai II 64 
Pscudomonadalc's 11 64-65 
bacteria, taxonomy of 2 11 
Caulobacteraceae 2 570 
Nitrobacicriaccae 9 107 
PseudoiDonadiiieae 11 65 
Rluxlabacteriinear 11 550 
Schizomycetes 12 65 
Sidetoca})saccae 12 309 
Spirillaceac 13 1-2 
Pseudomonadincae 11 65-^ 
bacteria, taxonomy of 2 11 
Mellianomoiiadaceae 8 340 
Niliobacletiaccac 9 107 
Pseudomonadaccae 11 62 
'riiioliacUniaceae 13 604 
P^eudomonax 1 466*467; 2 33: 

3 65: 5 1; 6 217; 7 328-330; 

8 340, 433: 9 173. 154: 

10 61: 11 65, 548 
Pseudonionadaceae 

11 63 

Pyeudamoiia'^ ofiuginosa 

1 476; 5 1.67. 11 66*: 

13 179, 528 

Pseudomonadaccae 11 63 
Pseudomonadincae 11 66 
/•wudomona^ allirota 9 327 
i’wuilomonas fluuteicfnx II 63 
Psendomonai glyditea 12 534 
Pseudomonas hydtophtia 2 378 
Pseudomonas lathtymam 

.1 612 

/*5cudomooa.f lindneri 2 40 
Pxfudonionas mallei 8 214 
Pseudomonas rnaigwalis 7 478 
Pxentlouumas pisi 9 600 
Psewloinonus pseudomall *i 

X2M. II 63,66 

pyryanea 7 33 
iViidofooioM {fyocyanae see 

p.\eudomonas rtciuginoAi 
Pieudomonas .xaa huTophila 

2 40, 49. 52; il 65; 13 236 
f'^o^domonas salinana 2 .140 
/*5rudomon<u solanarcarum 

9 603; 13 663 

i’lrndomcmat lyrhigae 1 405: 

3 529 

Pieudomonas tabaci 

IS 663 

Pseudonmrph 8 443 
metasomatism 8 !M)3 
serpentine 12 198 
Pseudomucinous cystadenoma 

11 480 

Pseudoparuphysis 6 ^0 
Pseudofmdicettina 5 7 
Pseudopetonospora lubensis 

3 613 

Psettdopesixa ribis 3 625; 

8 212 


sas 

Pscudophoracea 8 75 
Pseudophylli^M 10 4X4; 

11 66-67* 

Bothriocephatoidea 10 414 
Cestoidea 2 659 
spargano.sis 12 559 
Pscudoplasmodiuin 11 44 
Pseudopleuronectes 
americanus 5 315 
Pscudupodium 1 398. S98a: 

5 96a; 8 634 
Pf<udlop»oFodoR 14 87 
Pseudorabics virus 14 328a 
Pseudo random sampling 
numbers 8 587 
Pseudurbitoldidae 5 435 
Pseud<Nicalar 9 566 
PscudoM'alar inesott octet 

8 248c-248d 

PseudofcAieagertna IS 169 
i^seudoAf/itt'agerina /one 
to 24 

Pseudnsanpinnida 1 496, 588; 
11 67* 

Pseudosphamales 7 494; 11 110 
Pacitdosphaerlales (lichcnized) 

1 .574, I! 67* 

Pieudoipheghia tarpenteri 

I 299 

Pseiidosphcic 6 161 
Pseudospoiidae 11 44 
PseudosquiUa IS 150 
I’scudosiiatihed epitlwlium 
5 12 

pNOiidosucliian IS 544 
Pst-udolachylite K 2965, G81 
Pseiido-tci initial bud 2 360 
Pscudutriakidae 12 157 
Pseudotiitiott 8 113 
Pxeudolsuga IS 78 
Pscudotxugu ttir'nzi>.u'f 4 269 
PsewUitiUga taxifolia 4 269, 

II .546; 14 288c 
Pseiulotubcrciilmis 11 67-68 

Brucellaceae 2 351 
Pscudotmnur 9 320 
Pscudoveetoi 8 412-413*: 

9 566 

Pm function 6 32*33 
Psicoluraninc 1 476 
P^idtum guaim/a 6 286 
PsUidae 4 212 
Pithryhe mexicatta 8 661 
Psilomelane U 68 
Psilophytales 10 346; 11 68* 
Psilophy tincae 10 346; 1 1 68* 
Psilophytales 10 346; 11 68 
Pxilotales 10 346; 11 68 
Psiluphyton 9 504 
Psilopsida 10 346; 11 69* 
fossil plants 0 502 
Hiiopbytalea 11 68 • 
Psilophytineae 10 SM; 

11 68,69 
PslloUles 11 69 
Fsilotales 10 346; 11 69* 
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PsUoium 11 09 
Psittachatherium 13 386 
Psittacidac 9 567; 11 69 
PsittuciCormcs 1 694; U 60* 
cockatoo 3 249*250 
lovebird 7 594 
parrot 9 567 
Puttacosaurus 4 
Psittacuhiii 1 425; 3 6(i; 7 6.16; 

10 428; n 69-70*. 567 
fluorcscciil-anribodjr 

study 8 383 

Psitt.icotis-lyinpbogranulum:i 
viiuws 18 528 

PsittacoHis-oniitliosis 14 628, 
629 

PsitOuui II 69 
Psotalhrol>os II 71 
Psocid 11 70 

Psocoptcia? 134, II 70-71* 
liisccta fo.s!iils 7 139 
Psolidac 4 58 
Psutus 6 467 
Psotuv fihantalnii 4 .58 
rw)r«/ert 3 190 

Psiuiasi-. 4 67. 11 71*. 12 360 
Pstno^tln cf/ut 12 30 
Pw}ofitcs oi'is 12 247 
Psnroptic m.U)ge 12 30 
Psejinsis .5 546-548 
Phycltiiilry 11 81 

pvychic 1171*72 

tranquili/n'« 14 16 
see also INyihotliciupy 
Pbydiit curi-|;i/n 1171*72 
IsonirrOinic ,irid 
linir.i/tdo 7 283 
pNXhiL ^l>rss (space HiKht) 

12 54»<i 

Psvchul,io 7 461 
Psy(lio.u<u»tic^ 9 125 128: 
n 72-74* 

.irtUtitalioii (I'stmg 
1172*74 

(lilciin lor icsidciuial 
areas II 74 ^ 

noise control 9 125*128 
noist* (onltol ciitona II 73 
s^M'crh intrifcicnce iriicna 
II 73*74 

studies of licariOK 11 72 ' 

stuilic.s of sficedi 11 72 j 

Psychoanalysis 8 602; II 74* 
dynamic iticury 11 74 
cconoiiiic theory II 74 
PuMiditiniMn 5 534, 535 
tiiaiiic depressive |>sycliuHis 
8 91 

ItqmgiHphiC theoiv 11 71 
Psydiodidac 4 212 
Psychogalvanic response 

11 74-75 

incasuremrnt ntclhcMls 
II 75 

stimuli II 7,5 
Psyihokinesis 3 160 
Psychologtc.il hcdoiiisin 8 605 


Psychology, ptivsioloaical and 
experimental 11 75*76 
aggression 1 112 
behavior, ontogeny of 
2 132*148 

behavioral psychophysics 
2 157 

body rhythm 2 273 
emotion 4 583*586 
elfector systems 4 413 
I'leudiaJiiMU 5 534 
liiistration .5 549 
hearing 6 347-3.566 
hypnosis 6 594-595 
ittstinnivc bt*havioi 7 1 16 
intelligence 7 178 
leainiiig iheoiies 7 441-413 
iiiotivatiuii 8 602-608 
iieuropInsioUtgy 0 8(1 
perception 10 2 9 
{icisonalils Iheoiv 10 30-37 
(lostiiio, regulation of 

10 527-530 

ledex. riiKonditiunrd 

11 O'H) 

u'tinilai foiinalion 
(hiain) 11 535 
sciisaiion 12 177 
soincstheMS 12 501 5112 
verbal leaiiiitig 14 .100 301 
vision 14 334 
see also llurouii 
cngiticniiig I 

INycliuiiirtrii te^t 10 35 j 

Psychoiiitiioi .i(t.uk.5 40 j 

Psychoneuios's ve Neurosis 
INV(hoph.i)>narol(»gi( diugs 
1 1 76-77 

hioilK*riiu.i1 asfiect 11 76 
liVpii'tMs 6 .591-505 
psvchic eneigi/ei 1171 
■tiulv methods 1 1 76-77 
tiaiiquili/ei 14 16-17 
use 1 1 76 

Psvchopluiiiiiacolog) 10 97 
PsvdiophssKal inethorls 
1177-79 
classical 11 77 

dim t-Tiulio disci iininaliou 

1179 

method of aveiage error 
II 77 

inetlKMl ol constant stimuli 
1178 

method of limits II 77 
Ps>(hopli\sics. iN'haxioral .see 
Bchavioial psycliophyMCM 
Psychosis 4 51; II 72. 79* 
ahnoimat behavior 1 7-8 
insulin shotV 7 164 
involutional nichmcholia 
7 236 

manic depressive 8 91 
paranoia 9 553 
{Mianoid state 9 553 
l>aresis, general 9 564 


Psychosis— ciwt. 

psychoanalysis 11 74 
senile dementia 12 177 
psychopliarmacologic 
drugs 11 76 
psychosurgery II 79 
psychotherapy 11 80 
psychotomimetic drug 
11 80 

Ps)ctiosoiiiatiG reaction: 
soniati/ation 12 501 
sticss in aninidls 19 181 
Psyiliosiiigeiy 11 79-80 
Psyrtiolerhnology see Human 
cngiiieeiing 

Psr(liothei,ipy 1 601, II 80* 
aiulytic (exploratoiy; 

iiiethml 1 1 BO 
diiectise luetlnxl II 80 
cleitrotlierapy 4 542 
Psychntir disordeis see 
iNschosis 

Psydioioiniinctic drug 
II 80 82 
1 .SD 25 1 1 81 
mesialiric 11 81 
lel.ition to levMich on 
psydiosis 1 1 81 
Ps\(lioho|>M (oiiipound 
11 10 

Pssdiioiiieier 6 515; 8 .53 1. 

11 82* 

Assm.in II 82 
sling 1 1 82 
wet and iTiy hull) 
thermometers 1 1 82 
see also Ilvgiometet. 
Moistuie content 
measiiiciiient 

Psvrhiometnt chail 651.3-51 1 
Psschrometrics 1 1 82-84 
absolute humidity 11 83 
density II S'! 
dew [xMnt fctnptTaliire 
II 83 

dry-bulb lempcralnre 
11 82 

enthalpy 11 84 
latent heat 11 84 
pressure 11 84 
psvrhonietric chart 
II 82 

relative humidity II 83 
sensible heat II 84 
total heat 11 84 
wet-bulb tein|)rrature 
11 82 

Psychrophilic bacteria 2 7 
Psychropoies 4 418 
Psytia pyrieoln 6 473 
PsytUdae fi 473 
PsytUfysocus 11 71 
Psyllium seed 6 297 
P I' bait 12 267 
Pt-crjhult 8 35 

Ptarmigan 6 18, 285; J I 84-85* 
Pcenoglossate radula 8 561 


Pteranodon 11 88, 484 
Pteraspidiformes see 
Picraspldomorphi 
Pteraspidomorphi 1 420; 11 85* 
Coclolepida 3 262*; H 95 
Heterostrad 6 430-491*: 

11 85 

Pteraser 1 600 
Pteraspis 6 431; 11 85 
Pteraster balhami 12 619 
Pteraslcridae 12 619 
Pteriehlhyodea (Pterichlhys) 

I 463 

P!eridine4 104 
Pteridomonns 11 548 
Pteridnphyla 3 185*192 
Ptci idospermac 9 2K)S. 505: 

II 85-87* 

Calamopityat^ae 11 87 
chsificalioti 11 85 
Lyginopieridarcae 11 87 
Mcdiillma<x!ae 11 85 
rteiiidael 428;9 477,61.3 
Pierine 3 99 
Ptcrtnophorc 3 99 
Piendirancli 1 414 
PtOiohianchia 0 399, 11 87 
I'tcrochoie 10 499 
Pterorlidac 3 302 
PterornrwMi pennala 11 543 
PleiiMlaet\l 12 .363 ♦ 
PtciodattvloidcM II 88 
Ptrrodactyius 1 327; 11 484 
Pterodttlus alcteoriius 9 313 
Pteroeiiles 9 622 
Pieroiiialidae 6 574 
Pieroinethhae 3 255 
Pirrottuttys 10 115 
Pteromdea 6 580 

Plciophoiidae 7 461 
Pirtophyllutn 7 327 
Pieropinx I 565 
Pteiopod 9 315 
IMciopod 00/e 8 135-136*; 

12 

Pteropsida 10 346; 11 87* 
Angios{H’i mac 1 403*: 

10 346 

Filirincac 5 264; 10 346 
faxsil plants 9 502-503 
(>ymn<«permae 6 300*; 

10 346 

Maratttalcs 8 100 
Pteropus 2 109 
Pterosaur 11 484 
Pleiiy>aniia II 87 88*. 48-t 
Archosauria 1 521 
PtCToylglutamic acid (POA) 
see Folic add 
Pterygntal565:11 88* 
Endopterygota 4 599 
Exopterygota 5 143: U 
Hnnimetabola 6 399*; 

7 134 

Holomctabola 6 465*; 

7 134 

Insecta 7 134 
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ptfrygotus 5 124 
pierv^otw buffatoensis 1 557 
pirnlac 5 195 
piiUdiic 3 276 
ptilinnm 4 212 
piilodartylidac 3 278 
ptilfKtonlidiie 8 627. 628 
pltlodtis 8 627 
Pfinidac 3 277 
piolcmy 3 412 
Pi>-<)l>n4 164; 9 369 
amylaiM! 1 365 
pn.ilism 8 619 
P(\(lu};iui^tus 14 105 
p:\rhncheilus luctus 8 505 
p/K^ofriTiMS 4 366 
Pivdiodartiaria 3 255, 11 88* 
Pt\thodartisn2Bb\ 11 88 
pi\rlK>irtiiia((M«' 7 275 
P(\<'ioiim)tida 1 528 
piilHriiilic add 1 476; 14 117 
Pobcjiilonh add 14 117 
]*ufiic sytnplnds 9 616 
Pubis 9 616: 12 358 
Piiblir addioss ssstciii 11 KH-90 
a(uustk:d fmwrr II HK 
luud'ipc.ikrn> 1 1 BH 
<^allJlion or MOj'ing 1 1 89 
siMiiid levels 1 1 88 
s|H’akcr lo(.iiioii II 89 
PublK luMitli 11 90 91 
Puatnui anlitthtni 11 217 
ittnn rtutiludts 9 603 
aspmaift 10 307. 

II 654 

."Nfiirim omdita 14 481 

i^)utiniu\ 2 'HI; II 655 

Pufduia ffTitmtHts aifTiaf 
II 655 

PiiKittia f^amints hitin 
10 507. 312: II 651. 655; 

!1 181 

/N«<ir6i hriianthi 13 292 
Puaima fiotdn 2 99 
Pntinna mah’an’arum 11 654 
Putfifiia pMfsuflflir/ir 6 261 
Pil'tinirt potysnin 3 48l 
Ptiftinin soighi 3 484 
I'uidniaccae 14 217 
l’m‘i|)ciHl •M-jisi', 13 177 
I’iuTio Rlfo 14 475 
I*uato Rico 'rreiicli 13 223 
Muho, depth of 8 532 
I'uKhall 6 469 
I’nlfiT IS 530 
l‘‘Ului 3 II 91* 

Ibig 7 464 
Papj-t Souiiil 9 IC2 
‘'“KKiiiff 2 648 
T’uirjc im‘lflw.s 5 299: 12 345 
•‘nllnry 7 445 
Piillcv II 91-93 
application 11 91 
belt drive 2 161; 11 91 
block and tackle 2 261; 

6 460 
tone 11 91 


Pulley— con/. 

ooiutniction 11 91 
crossed-lwit drive 11 91 
crowned 11 92 
eat 11 92 
loose 11 92 
rope sheaves II 93 
stepped 11 91 
tight 11 92 
V-belt 11 92 
PuUutaria puUulaus 4 52 
Pulmonary aiiihtax 1 457 
Pulmonaiy snlcTy 1 487 
Pulmonary aspergillosis 1 589 
Pulmonary drculaiioii 1 552 
fetal 2 494 
phvsiutogy of 2 504 
Piihnoiiarv disease 1 601 
Pulmoiuiy edema 4 410; 7 621 
Pulmuiury cmph>s<>ni.i 1 1 532 
Pulmouarv inl.tnt 7 621 
PiiliiuMiar) stenosis 2 513 
Pulmonary Iiimk2 498 
Puhiionarv veiir .nioitulies 
2 520fl 

dunges dining 
developincnl 2 485 
Pulmonai.i 8 5D'J. II 93*. 

12 383. 389 

frtsh water pnlnion.iles 
11 93 

h.ibiiat 11 93 
litendr II 93 
tetiesiii.il pulmonaies 
II 93 

Pulp (tiHithl 13 671 
Pulping pio(i*sses: (dliihise 
2 625 

wwkI 9 539; 1 1 529 530 
Pijlipic 4 25.5 

l.iliales 7 514 
Pulse .ill iinctei 1 289 
Piilse-.impli tilde modiil.iiioii 
(PAM) II *17. 9‘M(M) 
crosstalk II lOU 
gii.itd time 11 100 
pulse modtil.iloi II 99 hKI 
tcdcincteiing 13 427 
time-division ninliiplex 
II 100 

Pulse caiiiei 11 97 
Pulse ihaiactciislics 1 346 
Pulse code inodulalion (FC)M) 
U 98 99. 101.103 
pulse inodulaior 
II 101-103 
qu.inli7atton II 9'> 
Miiiipling II 99 
Pulse compresMOii radars 
3 425 

Pulse.duratioii motUilation 
(PDM) II 97. 100-101 
giuiul time II 101 
ndse-baiidwidth relatiim 
II 97 

pultic niudiilatui II 160*101 


Pulse-forming networks 11 94 
Pube generator 11 93'94 
blocking oscillator 2 262 
delay line 4 47-48 
induaion coil 7 71-72 
pulse foi mi ng networks 
11 94 

ihyraiiun 11 94 
see also Trigger (iniiit 
Pulse height analv/er 12 75 
Pulse jet II 94*95 

combustion chamber 11 95 
flap valves II 95 
thrust II 9.5 

Pulse-length mudulailon see 
rtilse-durntion modulation 
Pulse nioduiathm 8 529; 

1 1 95 99* 

amplitude (PAM) 8 528 
basic (oiurpis 11 96-97 
code (PCM) 8 529 
cmitug and niultiplexitig 
11 99 

ease of multiplexing II 97 
microwavt's 8 414 
tnodiilatois II 99-103 
navigation ims 9 14 
position (PPM^ H 52H 
pro|>erii<s of ordinan 
samples II 90 
)>uls<‘*auipliiiidc 
motlnlalion 11 97 
pulse c ai rler 1 1 97 
pulse code inodiilalion 
1 1 98 99 

piilse-dtitatioti iiHKiiilatioii 
II 97 

pulse }M»siiion modiibitioTi 
(PPM) II '(7 98 
indio 11 242 
rcpcalciiiig II 99 
s.nupiiiig 11 97 
. Pulse mofliilalui 11 99103 

I piilse-nmpliiiiilc 

tiiiKlulation II nq-ioQ 
pulse axle modulation 
II 101-103 

pulse duration mmlulation 
II 100 101 

pulse-position miMliilation 
II 101 

Fu1sc-{)nsitum modulation 
(PPM) II 97 98. 101 
pulse inodulatnt 11 101 
Pulse lepctiiioii frctpicncv; 

radar 1 1 200 
Pulse rise time; amplifier 
ficquency rcs|x>nse 

1 546: 9 429 
bandwidth relationship 
I 346; 9 429 

Pulse-time modulation see 
Pulse-position modulation 
PiiIm* ti.iniormei sets 
9 571, 573: II 103 
Poise transfoi'mers 11 103 
Pubc width (radar) II 200 


Pulse-width modulation lea 
PiilsC'tIuration modulation 
Pulsed extractor 12 499 
Pidsed radar see Radar 
Pulvn ized o>al 5 566 
Ptilveii/ei, ball-bearing 2 7.5 
Pulveri/ei. coal 5 569 
Pulverizing 3 557-562 

airswept conical ball mill 
S 560 

ball mills 3 .559 
ball-tao: pulverizer 3 561 
buhrstone pulverizer 

2 362; 3 558 
ca.cadc pulvt^ireis 3 560 
coal 5 568 

grinding mill 6 274 
Kiupp mill 3 559 
Pebble mill 3 559; 9 607 
roller puiveri/ciN 3 560 
TuIk mill 3 560 
litiiibliiig piilv'.ti/crs 

3 .r58: 14 135 

%re aho C.riohing and 
pulverizing 

Piilviims (leaf) V 'I3G-44I 
Puma 3 515 

Piimuv II lUH* r>90: 14 347 
igneous locks 7 13 
Pump II 103 
air lift 4 246 

ceiKiifiigul see CnitiiCiigal 
pump 

crvogenic 3 571 
dii cel -acting 4 245 
displacement see I)is- 
plaiciiuau pump 
eirdiomagnetic 

4 492-493*; II 101 
liu-I 5 557 

marine niacliinery 8 122 
iiiechaiiual II 103-104 
mine drainage 8 495 
tecipioiatiiig 4 24.5, II 103 
toi.oy 4 246. II 103 
steam 4 245 
vacuum 4 246 
vaUe 14 262 
Puin|)cllyitc 6 212 
Pumping machinery 11 103-104 
fvuti'ilugal II 103 104 
conduction 11 104 
displateiiK'lit 11 103 101 
elcrlTomagnetic II 104 
inducUon 11 104 
ineclianica) 11 103 104 
Pumping stai ion (watc^ 
supply) engineering 14 406 
Pumpkin II 104*; 13 28 
pMinpkinsecd 13 291 
Puna 4 342; 12 527 
Punch cores 9 292^293 
Punch mica 8 346-347 
Punched card data pmussing 
systems 4 15*16 
collator 4 15 
key punch 4 15 
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Puitchecl'card data procetting 
ftyitems—roiK. 

printer 4 16 

reproducing machine 4 15 
sorter 4 15-16 

Punched-canl sv^U'ins 4 15-16 
Pundied cards storage 
device 18 159 
Punched paper tape: data 
processing systems 4 1617 
storage devices 13 159 
Punching: foiging 5 470 
sheet metal 12 253 
PuniVa granatum 10 497 
Pupa 4 214 

Pupa» Lepidoptera 7 461 

Puparium 4 212 

Pupil 5 162-171 

Pupipara 4 212 

Puppis 3 412 

Parana group 10 567 

Purttedcian stage 7 325 

Purcell Range 9 157 

Pure culture see Culture, pure 

Puic tones R 160 

Purex profcss ID 423 

Purification: reagent chemicals 

11 370 

Purine 2 fi5- 4 66. 104. 9 2t)9: 

II 115: 14 218 
bacterial aetobic oxidation 
2 S5-30 

bacterial bimvnthcsis 2 60 
glycine 6 221 
metabolic disorders 8 258 
Purine fermentation 2 47 
Purine iiietabohsm 7 5^. 13 677 
Piirkinje cells 6 234 
Purkinjc cfTcct 7 23 
Puromydn 1 476 

antibiotic 1 464 468 
Puron 7 264 
Purple beech 2 130 
Purple gallintilc 6 18 
Purple grackle 2 254 
Purple inaitin 8 15't, 156 
Purfdc of Cassius 6 230 
Purple-osier willow 14 493 
Purple pigments 10 224 
Purple sail 12 346 
Purple sulfur 13 256 
Pur|i!e sulfur bsurtcria 2 8 
taxonomy 11 551 
Purtde Top Globe 14 164 
Purple vetcli 14 SIO 
Purpura fi 412; 7 484 
Poise nab 4 33-34 
Putse-web spider I 498 
Puih-putt amplifier 11 104-105 
class of operation 11 104 
distortion 11 104105 
driver stages II 105 
operation 11 104-10.5 
phase Inverter 10 101; 

11 105 

servomotor control 12 204 


Pu^-pull negative-refstanee 
circuit 14 253 
Pusher bar conveyors 3 450 
Piuhkov. N. 14 265 
Puss moth 7 464 
Pusterthal, Alps of 5 1 17 
Puszta 3 190 
Putamen 3 615 
Putnam. P. C. 8 452-454 
Putrefauition 4 23 
death 4 22-24 
fermentation 5 215 
Putrescine 1 306 
Pycnidium I 571; 4 234; 7 448; 
12 605 

Pycnof^niila 3 22; II 105-106* 
Arthro|>oda 1 557 
Pataeoisopw 9 496 
PalacopatiioiKKia II 106 
Pantopnda II 105 
Pycnogrmidac 1 1 106 
Pycnogonum stearnsi 11 105 
Pycnometer method 4 63 
Pycntspurcs 12 606 
Pye. 1). R. 7 198 
Pyelitis 7 343 
Pyelonephritis 7 S43 
Pyemotfi ventrkosus 14 115 
Pygastcridae 1 1 106 
Pyg.tsteioid.i 4 !W. *160. 372^/: 

11 106-107* 

Pygiditim 1 555 
Pvgmv squid 2 644 
Pvgopodidae 13 24 
Pygoicclk adeliae 12 607 
I Pylephlebitis 7 563 
Pyloric coca 4 IK) 

Pylorus 4 159 
Pvoryanase I 476 
Pyncyanin 1 468; 11 66 
Pyonephrosis 7 343 
Pyorrhea II 107*: IS 67G 
Pymalpinx II 480 
Pyralid 7 464 
Pyralididae 7 464 
P\ralis farinalis 7 466 
Pyrjlspite juries 6 30 
Pyramat 7 142 
Pytamid 4 71 

Pyramid and frustum II 107 
see also Polyhedron 
Pyiamld of nunibcra 11 107 
oomnuinity 3 324-325 
Pyramidal system 9 59 
Pyramidal tract 12 596 
anatomy 8 614-615 
functions 8 615 
motor systems 8 614-615 
Pyramidella IS 406 
Pyramidellidae 9 345, 

IS 406 

Pyramidomotuis 2 239; 11 55 
Pyramids (ecosystem) 

4 406-407 

Pyramimonas 14 375 
Pyran 2 455; 11 107-108 


Pyranose sugar 2 458 
Pyrargyrite 11 108-109*; 

12 329 

Pyrauiitt nufiilafi; 7 122e, 468, 
473 

Pyrazinamide 1 464-468 
Pyrazine 4 104 
Pyrazole 1 702: 11 109-110* 
Pyrazolinc 11 109 
Pyrenees 5 118; 13 409 
Pyrenochaete 12 604 
Pyrenochaete ierreMris 12 604 
Pyrenoid 3 80. 152, 4006; 5 99; 
9 276; 12 64, 343 
Pr(»tozoa II 51-60 
Pyrenoliclieiu‘s see Fytcnulalcs 
PyretMfthora 4 53 
Ps’ienulaccae 11 110 
PyrcnuKiles 1 574; 7 494; II 67, 

no* 

Pyrethrin 7 142 
Pyrex glass 9 352 
Pyrgoiidac 4 212 
Pyribcn/aminc 1 474; II 111 
Pyridazine 4 104 
Pviidme2 13; 11 110-113* 
bacterial aeiobic oxidaiion 
2 36-37 

coal-tar rhemiral 3 236 
isoinerisiii, molecular 
7 278 

I quinoline II 190 194 
Pyridine carlwxylic acid 
II 113 

Pyridiiie-3-capbuxylic acid 
11 110 

Pvridine nuck'olules 2 594/> 
Pyridinc-.V -oxide 11 111. U2 
Pyridiiiiiiin salts II 112 
2-Pyridone 11 111 
Pyritloiie riii^ 14 342 
Pyridoxal H 341-342 
bioasbay 2 194 
vitamin Bn 14 341 
Pyridoxal phosphate I 314; 

2 13-14:3 264 
Pyridoxamine 14 341 
btoaii^ay 2 194 
vitamin Bo 14 341 
5-Pyridoxic acid 2 37 
Pyridoxiiie: bioassay 2 194 
in brain metabolism 12 564 
food 5 371 

oxidation to succinic acid 
2 36 

pyridine 11 110 
in sciotonin metabolism 
12 196 

see also Vitamin Bo 
Pyridylmetliyl metals 11 111 
Pyrimethamine 3 77 
Pyrimidine 2 65; 4 104; 9 209; 

n 113 - 115 * 

bacterial aerobic oxidation 
2 35-36 


Pyrimidlne^cont. 

bacterial biosynthesiii % 
metabolic disorder, g 2i 
Pyrite4 587; 11 115-116 
iron ore 7 258 
Pyroantimonate t 477 
PyToarseuate I 550 
Pyroboric acid 2 292 
Pyrocatechol see Catechol 
Pyrocatechuic acid see 
Catechol 
Pyroceram 6 208 
Pyrochloic 8 296a; 9 101 
Pyrodircddae 3 277 
Pyroclastic materiaK 14 348-: 
Pyroclastic rocks II 116 
Pyrodinium bathatnenw, 2 ! 
Pyroelectricity J1 116-1J7 
mineralogy 8 466 
piezoelectricity 10 218 
Fyrogaliol 10 112 
Pyrognomic mincruls 8 2*16 
Pyrolan 7 142 
Pyroliisitc 8 88; 11 117* 
Pyrolysis II 117-118 
chaicoal 3 10 
coal II 118 
coat chnnicals 3 236 
coke 3 272 ^ 

destniciive distill.ition 

4 80 

dicnes\nihcsis4 117 
free radical 5 497 
luriiacc const ruci inn 

5 576-577 

inetal-va{K>i plating 
8 28 1 -282 
natuial g.is III 18 
]>cti oleum II IIB 
thermal tracking .3 'i 
see also Cnukiiig 
I'yronictallurgy II 118-119 
Pyromctallurgy, ferrous 
7 259-263 

Pyromctallurgy. nonfenous 
11 119-125 

beryllium metallurgy 
2 176-178 
calcination 11 121 
clilorination 11 121 
^p{>er 8 465 
drossing 11 125 
drying II 121 
lead 7 431-434 
nickel 9 97-100 
preparatory processes 
11 119-121 
reduction proccssa 
11 121-124 

reduction to Uquid tncta 
11 123-124 

reducUcm to solid mctal 
11 124 

refining processes 
11 124-125 





^TOttcuUurgv.noftkno\l& 

foasttng oi sulfides 
II 119121 

siniering 11 121 
slag-tefining 11 125 
tin metallurgy IS 650 
(iiauium IS 655 
volatilization processes 
11 125 

pvroiuetasomatism 10 84 
pyrometer 11 125-127 
bolometer 11 127 
optical H 126-127 
radiation 11 125-126 
temperature iiicasuremcnt 
IS 489 
use II 126 

pyiomciric cone 11 127-12B 
uinpcrature indicator 
IS 489 

pi.oiwtry see Temperature 
turasiirement 

P\roitiorphite 1 489; II 128* 
alpha Pyioiie II 107 

Pmoiic 11 107, 108 
I’vtoueniU* 10 86 
hinnitir 1 46S 
I'uoiixciiiic 10 86 
Pmi>[k 4 'm. 6 ;10, 40 
Pu<»l>lioiic nickel 9 95 
3 281 

Pvio/i/mrua' jtfUuvem S 281 
Pirophospliatc 10 136, 352 
PytHunna atlanticum IS 54S 


V'jTanalA U 140 
I TynMomlda M MS 
FyiasuUunMn acid IS 260 
Fycosutturyl halide IS 263 
Pycotechnica 11 128 

army armament 1 540-541 
match 8 170 
ryrotheria 8 82: 11 m* 
Pyrotherium 11 128 
Pyrolherium sorondi 11 128 
Pyroxene 11 129-130 
augite 1 667 

oampositional relationships 
11 129 

crystal structure 11 129 
dit^ide 4 205 
enstatite 4 616 
halos 10 417 
index inincial 7 56 
jadefte 7 301 
in meteorites 8 312 
occurreno: 11 129 
phase relations 11 129 
physical proiierties 11 129 
pigconiic 10 223 
spoduinene IS 9 
Pymxciiirc? 16; 10 12; II 130* 
Pyrrhocorid bug 6 401 
Pyrrhoctiridae 6 401 
Pvnholite 11 130 
Pyrrhulu pyrrhula minor 
10 127 

Pyrrhufoxia smuata 2 480 
Psirole 11 130-131 

bacterial biosynthesis 
2 57-59 


PTf«ote~conl. 
t indote 7 62-65 
\ Pyrrolidine U ISO 
\ PyrroUdone 7 376: 11 181 
Pyrrollne II ISI 
deUa-PyrroUne-2-carboxylic 
add n 5 

del ta ' - Pyrrol i ne- 5 -cat boxylic 
add I 316 

Pyrrophyta II 131-132 
Algae 1 235-237 
Xlesmophyteae II 132 
Dinophyceae II 132 
plant kingdom 10 346 
Thallophytu 13 544 
Pyrtts communis 5 545: 9 605 
Pyrm malus 1 493: 12 U6fl 
Pyrus nixraltts 9 605 
Pynu serotina 9 605 
Pyruvate 1 317; 2 213: 4 601 
Pyruvic atid 1 318‘ 2 459-460; 
13 598 

biotin 2 245 
decarboxylation by yeast 
enzyme 5 23: 9 92 
glycolysis 10 370 
Krebs cvclc 10 571 
metabcdic disrmlers 8 261 
I plant met abolisiH 10 349 

I in plasma 2 266 

I rc<luciiun by diphospliopy 

ridine nudeotide 
reduced 4 207 
thiamine and carbohydrate 
metabolism 2 166 


Pyruvic add— cont. 
i transamination with 
I glutamic acid 14 17 
1 Pyruvic carboxylase S 20 
Pyruvic kinase 2 460 
Pyryllum ion 11 167 
Pyth^oras 11 132: IS 27 
Pythagorean bmiherhood 
9 623 

Pythagorean theorem 
8 175:11 132*: 18 27 
Pythagorean toning 8 662-664 
Pytlicas 8 594 
Pythidae S 276 

Pylhium: dover diseases S 222, 
483 

cotton diseases 3 519 
flax diseases 5 298 
melon diseases 8 214 
omamoital plant diseases 
9 408 

pea dise.ise8 9 600 
peanut diseases 9 60S 
Phycomycetes 10 200 
sorghum diseases 12 508 
wheal diseases 14 483 
Pythium irregulare 8 214 
Pythium splendens 7 3^ 
Pylhium Minimum 8 214 
Python 11 132 
Squainata 19 25 
vertebrae 12 363; 14 307 
Python reticulatus 11 192 
snake 12 390 
Squamaia IS 25 
Pyxis S 412; 5 542 




(MI l.W-134 

.ititcnnas J 446 
(>r civtiy rcsimator 2 576- 
r,77 

() iiiipiiif; 4 11-12 

k-rrilc 5 221 

l')ice<I oscillution 5 438 

0 h.nid 11 201 

ri (ivTt I 125. 10 428. 11 133'. 
'v.7. H 628 
hc'didcx 7 200 
(I iniM'iinrniciU' c:i>ily 7 41 

<ll'( tCIIU'III IIU'tlXMl 7 11 

irs()i).inrr niivi* mcrliod 
7 II 

i('srjii.in( lisr incllKKl 7 40 
(uiicd (iKiiir 7 41 
n imiri 7 Iti. II in rtf 
iii(Msuu*iiicii( ciuuit 11 134 
iiM's II 133 I 

h value 0 l<t0 200 
OkS wave, licail 'I 138 
(/uidiant K ISK, 12 234 
'Muiham angle 2HI 
<hii(h.uu eleciioinetei 14 371. 

no 

‘Ml iiliantHls 8 307 
‘Miadtatir lutmiila I 21 1 
‘Miaihalic '•laik ('Red 13 53 

1 |ti adi .1 1 III 0 (:is 1 i oiioiiiy) 

1(1207-208. 13 631 
niudi.KiiiiMek'iti icily) II 131 
()ii.idit( cone 3 301 
(Miadiit tylitiilei .3 617 
‘Mjadiif Miilm* I 301; 11 134- 
n.-,' 

(ciitial qiiadius II 1.31-135 
ellipwid and spliei old 
4 m 

(iV)>eilKdoid 6 585-586 
Moticemial quadilcs II 135 
paialioloid 0 542 
Mnfacc and solid ol revo- 
lution 13 310-311 
Oiiailiics* gcomehy, noneu<lid- 
can 6 157 

ntudi ulentaic ligand 3 17 
IHtadiigeniinal iKxly 0 46, 58. 
60 

OHudriKula 1 235 
^nadrilalcral 4 71; 10 471; 

II 135* 
area 1 528 
paiallelc^am 9547 
recunglcll 383 
square 13 27-28 
iiuadrula 5 100 


Quadruple ladiaiioii 8 626-627 
Quadnipole iiileractloii 9 l‘il 
Qiiadriipole moment: nuclear 
8 45;0I90-1!»3.205 
Quagga 14607 
hnisi‘6 488 
Qiiahog? 152: 5 100 
Quail 6 18, II 13.5-136* 

Q 11 . 11 I, Monic/uiiia 2 205 206 
Quaking aspen 10 407 
Qualification test 11 136 
ciilciia 11 136 
iom])uiieiil testing 13 380 
Qualitalive unulysi.s infiaicd 
spcciioscupv 7 110 
Qu.ilitativc cheiniMl analysis 
11 no 138 

(lieiiiital iniciosiopv 3 31 
si4eclivlly II 1.36-137 
seiisilivitv 11 130-137 
spot-test analysis 13 1.3 
Quality (onlidl II 1.38 142 > 

uti.ilssis of vaiianre I 387 
iN'tielils II 130 
nmtrol II I3K 
ctmtiol chail 3 425 420*. 

II no 
(osl II 130 
t test of sigiiiln iiicc 
11 142 

I(kk 1 5 383 38 1 
iiisjM'itioii 7 145; 11 138 
inspection by attributes 
11 140 

iiispenioti by vaiiables 
11 HI 

oigam/alioti II 130 
/> chart 11 140 
phaimaceiiticils testing 

10 04 

ptocess (ontrol mctbiKls 

11 130-140 

production ntctbcKls 10 644 
qiialiriration U'st 11 1.36 
icquiicments II 138 
s.iinpling tables 11 140 
standards II 130 
t test of significance 11 141 
testing 7 145 
X and R c1i.iri II 140 
Qiialitv factor .5 43B; 1 1 133 
Quantitative analysis: infrared 
sfiectroscopy 7 110 
organic 9 308-399 
Quantitative analytical method 
14 374 


Quantitative rhemiral analysis 
11 142-144 

calibration of npyiarahis 
11 143-144 

calibiation of inetlHxl 
11 143 

rlasMfiraiion of piuccdtiies 
II 143 

elect! odeposilioii analysis 
4 473 47.5 

gravmictiii .inalysis 6 262- 

26,3 

Quant I la t i ve gc'och 1 onoim'ti y 

II 502 

Quantitative inheiitancc 6 109 
110 

lounaii genetUNO 505 506 
QtianlUv iluw mclcis .5 319-320 
Qiianti'aliun II 114 

alumu siimturi' and spet 
I tia 1 653 651 

piibe-rudc modulation 
1 1 *»;) 

<|uantum mediaiiics 

11 ir.7-ir.8 

Quaiituiii fphysic*) 11 M4 
Quantum (lieinistiy II lit 118 
bydiogen niolcrtil.ir-ioii 
II 146-147 
liydiogcii molecule 
II 117 

leMHiaiicc (inolet Iliac stiuc 
I tine) 11117 148 
.S< liuKhnger equati(»r 
II 145 

i.iiiaiion uiclbod 11 145 
146 

Qnaniuin defect 1 659 
Quanfiini detect method 14 4*H) 
fluuiiiuin detectoi inliarcd 
radiation 7 106 
r.idioineiry 11 318 
Quantum clecuodyiiamics 
11 148 150 

atomic constants 1 650 
free eliurged inatU'r II 149 
free cleclrninagnetic field 
II 148-149 
g-factoi 11 150 
interacting fic4ds 11 149 
Lamb shift 11 1.50 
|K)ii(ronium II 1.50 
vacuum interactions II 1.50 
Quantum field titeory 11 150- 
153 

elementary particle 4 542 
gravitatitmai field 11 151 


Qiiatiuim held theory— ront. 
graviton 6 2^ 
mesons 11 152 
neutrino 9 83 
niuicar forces 11 152 
pair production (clectron- 
ixisition) 9 495 
particle fields II 152 
IxMiinlxiiions 11 152 153 
quantum clcctrcKlynamics 
II 148 1.50 
scalar fteUI II 1.5i 
soliiiioii of field equations 
11 152 153 
spin 12 615 ^ 

syiniiu'tty laws JI 1.53 
t>u.iiiiuni-meibankal 
liiniieliiig 13 301 
QuaiUiiin '.ncxli.itiics 1 6.52; 

7 503 501: II 153-162* 
aiigiilai moineiiium 1 406- 
107*. 12 615 

.iioiuic sttuctuie and si>c>c- 
tia I 6.53-662, 11 1.58 
hand theory of solids 2 91* 

93 

and caus.tlUy 2 571 
Caylcy-Klein yiaranieters 
2 578 

coniph'UicDtaiity 11 156- 
157 

Omiptun effect 11 1.54-155 
coircs{H)ndenu' piincipte 
n IGl 

diifi.irtion II 154 
c'lgenfiimtion 4 41G 
eig4‘nvalue4 116 
election diffraction 4 506, 
508 

eleciioii spin 4 516*518 
ciimgy Ic-vcl 4 601 
evcited state 5 135 
exclusion principle 5 137 
gtouiul state 6 275-276 
harmonic oscillator 6 143 
intcjieicncc 11 154 
i&otofiic spin 7 296-297 
nietastahlc state 8 305 
particle indistinguish* 
ability II 16M62 
pliotoclcciric effect 11 154- 
155 

IManck's constant Ti 153- 

154 

Planck’s radiation law 
6 372-378 


S30 


Quanuim xnectuinic»->ront. 
prcrfiabillty considerationi 
11 158469 

qiuRtiution 11 144, 157- 
158 

quantum chcmiistry 11 H4 
quantum field Uieory 
11 150-155 

quantum numbers 11 162 
quantum statistics 11 161- 

162 

quantum theory, nonreld- 
Uvistic II 163-179 
relation to classical me- 
chanics 2 498 

SchrOdiiiger’s wave equa- 
tion II 160-161; 1269 
selection rules 12 160-163 
specific heat of solids 
12674-577 
spin 12 615 

Stern-Gerlach experiment 
II 157-158 

su{»erp(Mition principle 
13 304 

transformation theory 
13 22-23 

uncertainty principle 
11154 

wave function II 159-160 
wave-particle duality 
U 154-156 

Quantum numbers 1 1 162 
angular momentum II 162 
atomic structure and sfiec- 
tra 1 654-661 
asimuthal 11 162 
ciectrmt configuration 
4 503 

electron spin 4 517-518 
exclusion piinciple 5 197 
magnetic II 162 
orbital II 162 
principal 11 162 
quantum mechanics 11 157 
selection rutes 12 160-163 
spin It 162 

Quantum state; degeneracy 

444 

ground state 6 275-276 

Quantum statistical mechania 
13 65-66 

Quantum statistics 11 162-163 
Bose-Eiiistein statistics 
2 304-305 

Fcrtni-Dirac staUstics 
6215-217 

nuclear reactions 9 200 
quantum mcchanim 
11 161-162 

quantum theory, nonrda- 
tivistic II 179 

Quantum theory: absorption 
1 13-14 

magnetic resonance 8 44 
optics 9 363 


Quantum theory— ronc. 

potential barrier 11 169- 
170 

superposition prindple 
13 304 

x-rays 14 568 

iee aUo Quantum elec- 
trodynamics; Quantum 
field theory; Quantum 
mechanics; Quantum 
theory, nonrclativistic; 
Quantum tlicory, rclati- 
visitic 

Quantum theory, nonrelativis- 
ticll 163-179 

Compton eflect 9 353 359 
Coulomb potential 11 175- 
177 

energy operator 11 167-169 
expectation values 11 170- 
172 

Hamilton-Jacobi theory 

6 331-352 

liatiiionicn<«ulluU>r II 170 
illustrative applications 
II 1G6-170, 174-178 
intet molecular forces 

7 196 

invariance 11 173 
kinetic energy 11 167 
kinetic theory 7 351-352 
matrix mc-chanics 8 181- 
182 

momentum 11 166-167 
noriiialiiation 11 169-164 
operatois II 164-166 
orbital angulai momentum 
II 175 

orthogonality 11 166 
puramagneiism 9 548-549 
l>arity 9 565-567; 11 173- 
175 

particle indistinguiihabil- 
ity 11 178-179 

probability comideiations 
II 171-172 

probability density 11 163- 
164 

radiation II 177-178 
real eigimvaUics 
11 165 166 

removal of degeneracy 
II 177 
spin 11 164 
tinie-deiMMulent 
Sclirddingcr equation 
11 172-174 

time evolution of wave 
padict 11 175 
transition probability 
II 173-174 

uncertainty principle 
II 172 

wave function 11 169-1&4 
Quantum theory, relativistic 
11 179-180 


Quantum theory, rdativistlc 
—eont. 

atomic structure and spec- 
tra 1 655-658 

Dirac equation 11 179-180 
fine structure 5 273 
hole theory of pmiitron 
11 180 

invariance 11 179 
Klein-Gordon equation 
11 180 

pair production (electron- 
positron) 9 495 
quantum electiodynamtcs 
11 149 

Quantum theory of valence 
14 258 

Quantum transformation the- 
ory 14 22-23 

Quantum yield: photoclicmis- 
try 10 137 

Quarantine: animal dlsea»! 

794 

plant disease 10318 319 
Quarncio (gulf) 5 1 15 
Quarrying 11 180 181 

blast-hole drilling 2 295- 
298 

blasting 2 256 
channeling 11 181 
crusiied stone J1 181 
dimension Slone 11 180-181 
drilling and broaching 
II 181 

piimary blasting 11 181 
roofing slafe 3 169 
secondary blasting 11 181 
Quait8 188 
Quartci-cvil 2 255, SC-I 
Quarter horse 6 488-492 
Quartet -squares multiplier 
1371 

Qturtile 13 68 

Quartz 2 105; 3 478, 9 346; 

II 182 

amethyst 1 302 
authigetne minerals 1 674 
cliala-donir 1 111 
in rlu-rt 3 56 

deformation studies 1 1 5^ 
diagenesis in sandstones 
4 94 

dispersion 1 16 
in geodes 6 119 
geologic tlicrmometry 
6194 

in meteorites 8 312 
onyx 9 330 

orthoquartzite composition 
9 418 

piezolectric crystal 10216 
pro|)erties 11 182 
routory dispersion 11 632- 
633 

rutilated 11 656 
thermal conductivity 
9 390-891 


Quartt— eofit 
variectes 11 182 
velocity of sound in 12 sjg 
Quartz basalt 2 105 
Quart/ clock 11 182 
Quartz crysul 11 182 
Quaru crystal oscillator 9 42$ 
Quartz diabase 10 86 
Quart/ diorite 1 669; 7 16; 

13 666 

Quartz gabbro 8 1 
Quartz glass 9 349; 12 318 322 
Quaru hori/onul magiietum 
eter 8 65 

Quaru latite 4 1; 7 16; 11 560 
Quaru-pebble conglomerates 
3 599 

’Quaru spectrograph 12 5!K) 
Quartz topaz IS 676 
Quaruite 11 182-183*. 591 
flagging stone IS 152 
refractory 1 1 409 
um: as abtasive 13 152 
Quart/osc sandstone 9 418 
Quai uosc slialc 12 241 
Quusai Me Riiilio nouiccn 
( astrononi>) 

Qiinsi'fiec electron thcoiy see 
Frcc-electiun theory of met 
als 

Qti:isi-siell.n souucn 11 250 260 
Qii,ilrrnji> 6 130. 14*!; II 183*. 
13 1C9 

Quatcniaiy ammonium com 
pounds I 475 

Quatenuny amuioiiiiiin hv- 
droxides II 183 
Quateriuiy ammonium salts 
11 183-184 

Quiilctnionx 11 184-18? 
divixiun II 185 
inultipliciiiun II 184 185 
Quehijclio? 416; II IR7-IHK 
Queen Alexandra Range 1 140 
Queen Ur 2 128 
Queen conch 3 361 
Queen E3izatM;lh Islands I 323 
Queen Maud Mountains I 410 
Queension shale 1 1 388 
Quellung reaction 11 188 
gram-negative diplococci 
6 247 

(mcumococcus 10 426 
Quenching; hardening 6 379 
steel 13 90 

surface hardening of steel 
13 512-314 

Quenching of orbital angular 
momentum: paramagne 

tism 9 550 
Quercetin 5 296 
QurriiiS 3 188; 4 2925; 12 79 
Quercfu agrifoUa 4 293; 9 238 
Querexu alba 9 237 
(luerciu bicolor 9 237 
Quercuf cams 9 238 
Quereui eocciruu 9 287; 18 118 



QiwHMit (etgtbro) tSI 


Querius durata 4 295 

Qjiu'TiUtfclcttta92yj 

Qiifftui gatnbelUi 10 299 
^ufM lit 8 189 
(ju,M«tMloggii9 238 
Qiifjfm laurifoUa 9 237 
(jdtfjtus Iflhata 9 238 
()Hrr( «t marrorcrfm 9 297 
inarilandiea 9 237 
()U('rrti» michauxi 9 237 
(;ucrciu nigra 9 237 
QufTtus pttlustris 9 257 
Qui;u iM pheltos 9 257 
/«iMUi9 237 
(i,in(UST0bur9 2M 
Ouett us riifer<i9 237 
suberS 189 
QurK ii> veluifria 9 237 

vhginiana 4 292fr; 

"92.17 


Quetich 4 255 I 

Quetjal 14 114 
Queue length 11 189 
Queueing theory 11 186-190 
I ue also Linear program- 
I ming: Systeou engineer- 
ing 

Qitevcnnc hydronwter scale 
6 562 

Quick return mechanism 5 486 
Quidi vinegar proixss 14 325' 
326 

Quicklime 7 514-515 
QuUkja 3 189 
Quillback 13 236 
Quinacrinc I 50; H 77 
Quinaldinc 11 192, 193 
Quituklinic aiitl 11 193 
Quinazolinc 4 104 
Quinoe II 190 


Quince seed: gum € 297 
mudlage 8 621 
Quincke. G. 4 5Z5; 13174 
QuinhydnHK 11 194 
Quinhydrone electrode 6 551 
Quinidine 11 193 
Quinine 11 190 

antimicrobial agent 1 475: 

877 

cinchona 3 122 
poison 10 434 
quinoline 11 193 
Quinn, W. H. 12 301 
Quiiu>a 11 190 
Quinul 6 565 

I Quinoline 11 113.190194* 

I coal-tar chemical 5 236 

, iMHiuintiline 7 28H 2B9 

! Quinoline caiboxylic acid 
I 11 193 


Quinoline dye 4 509; 11 194 
Quinoline-N-oxlde 11 192 
Quinoline'8'iulfbnic acid 
11191,195 

I Quimiline yellow 4 505 
Quinolinic acid 11 191 
Qulnohnium methiodide 11 191 
Qiunoliiiium quaternary ulu 
11 191 

4-Qiijnolune 11 192 
Quiuuue 9 325: II 194-195 
hvdroquiimne 6 565 
inhibitor (chemical) 7 111 
Quinorhthalones 11 194 
Quino\HUne4 104 
j Quinsy 13 177 
I Qiiiniant 12 234 
I Qum»/ur fuwuiA 6 244 
I Quotient (algebra) 1 238 




/I (<‘niers S 295 
R;,bhct plane U 549 
Rabbit II 197; 14 136 
gestation period 6 182 
iff also Lagomorpha 
Rabbit bot 4 212 
Rabbit fever 12344 
5<re afro Tularemia 
Ribbit fibroma 14 130 
Raiihit pjpillom.i 14 328. 331 
Rabbit {Nipilloma sirus 
11220 

Kabc, P 11 190 
Rabr. W. 4 356 
Rabi, I r I 640; 8 540 
K,ibK-sl 425. 10 119; II 107* 
in hats 2 100 
cniittol 11 197 
diagnosis 11 197 
rpidcmiologv 11 107 
fhioK'sccni antilKidv 
iiiciIkhI 8 383 
itilrttiouH agent 11 197 
I>ailit»gcncsis 11 197 
ptopliylaxis 11 107 

E 1. 10 186 
R'lKixm 11 198 

dental formula 4 60 
K.IU', R.R.6 496 
K.t(nnas(* I 313 
K.ifei«e 7 iW 

R.i(enit( substance 11 198 
Krfteinic taitanc acid 19 398' 
.vw 

K<ia‘iiii/ation II 198-199 
tee aim Stet cochemistry 
ft<itft 2 255 

R-neway (wiring) 14 521 
Karhiglossate radula 8 561 
Raebilla 5 534 
Racbis 7 98 

facial classification 1 458'459 
veatso Human variation 
8jcial differences 6 504 
8a(k and pinion 6 83 
8a(k and spur-gcar differencial 
1 369 

II 199*. 616 

8.id4r 4 265-268; 9 28; II 199- 
212*. 242 
accuracy II 209 
Air I'raffic Control Trana* 
ponder System 1 159 
aircraft-intercept II 199 
airplane landing 11 199 
airplane traffic-control 
U 199 


Radar— font 

airport surface dctcriion 
equipment 1 216 
ailiiiictcrs II 199 
angular resolution 11 210 
antenna-scan i>{«cd 11 210 
antenna luianning II 204- 
205 

antennas II 201-204 
ATR tube II 212 
automatic guidamc II 190 
aiKomalir landing svstcm 

I 676d 

automatic tracking II 205 
bcacom 9 15 
iKunbsights II lUO 
C band II 201 
can ier frequency bands 
11201 

conical scan U 204 
coMx.int-squared ])aticrn 

II 204 

detect ion 111 09 
difNitraitays 11 203 
displays see Radar presen 
tations 

Dopplei 4 265 268 
duplexer 11 200, 211 
duty cvcic 11 20<» 
eatly wainuig II 199 
echo box test 4 378 
t'clioes II 212e 
eclioes from Moon II 245 
electronic sunning 11 205 
fan beam II 204 
file control II 199 
l■M-CWS42^. 
fuiidamenials of opciation 
IIS^ 

glint noise 8 516 
ground clutter 8 620 
high prc'cision II 199 
highway speed cmitrol 
11199 

historical development 
11 199 

homing system 6 290 
intermediate frequency 
amplifier II 200 
iontMipheric effects 1 1 201 
jamming techniques 
4 522; 7 302 
K band 11 201 
L band 11 201 
lightning t'Choes 11 212c 
local oscillator II 200 


Radar- cont. 

mapping 1 1 200 
maser 8 156 

maximum range 11 210 
meteoi obst'ivaiions 8 308 
microwave transmission 
lincti 1 1 21 1 
mixer 11 200 
mwliilator 11 200 
monopulse 8 577 
moving target indication 
8 620-621 

naval mctmioU^ 9 8 
navigation uses 9 14-15: 

11 199 
noise 1 1 208 
oiitpiil (lower test 4 378 
F band 11 201 
passive 9 589 
picket destioyers 12 264 
picket siibmaiincs 13 211 
precision a))pruach 10 577- 
578 

propagation 11 20* -202 
pulse cotiiptcssion radars 
3 425 

pulic-radar system pniani 
eters 11 210 
I piilsc-iadar transmitter 

, I] 211-212 
j puJvc ic|)eliti(>fi ftcqiicmy 

II 200 

pulse width II 200 
I Q band 1 1 201 

i lailui cioss section 11 ^9- 

210 

iad.li equation 11 200 
ra lome 1 1 325 
range 1 1 20t 
range ictuluiion 11 210 
ranging 11 199 
leflectiviiy from water and 
ice (lailicles 11 212 
Sband II 201 
scan pattern 11 204 
scintillation II 210 
seaich 11 199 
signal analysis 4 521 
signal detection 11 209 
signal-to noise ratio 11 209 
spec trum test 4 376 
stnira tracking 8 318-319 
submarine detection 11 199 
supetrefraction II 201 
surveillance J 1 199; 13 323 
synchronizer U 200 


Radar • ront. 

system performance test 
4 378 

tai get characteristics 
II 209-210 
TR lube 11 212 
Clack while-scan systems 
11 205 

(racking II 199 
tiopospheric attenuation 
11201 

use in mcleoiology 19 165- 
166 

waveforms 11 201 
weather avoiiljincc 8 319 
weather observation 
11 199 

wind observation 8 318 
\band 11 201 
sre also Microwave 
Radar, airirorne ree Airborne 
radar 

Radar, cuiuinuous wave see 
Coiiriiiuoui'Wave radar 
Radar, Doppler \ee Doppler ra- 
dar 

Radai . nionu|Julse 8 577 
Radar, |)assive9589 
Radar, surveillance 11 199; 

13 323 

Radar antenna II 202-204 
Ixtaiii pattern II 202 
beamwidth 11 202 
bedspring antenna 11 203 
dielectric lenses 11 203 
gain II 202 
lens antennas II 203 
lobes II 202 

metal plate lenses 11 203 
().iral>oliul leilcctor 
11203 

Radar beam landing system 
I 676r.676d 
Radar echoes 1 1 245 
Radar meteorology 11 212* 
212d* 

satellile-borne 8 323 
sferirs 12 237-238 
storm detection 13 165‘166 
Radar picscntations 
A display 11 206 
B display II 208 
J display II ^7 
hyperbolic sweep IS 336 
plan position indicator 
11207 
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Radar preaentatioiui— cont. 
routing radial sweep gen- 
eration IS S35 
three-dimensional displays 
11206 

nse in pilotage 1 16S 
Radar Receiver 1 6766 
Radar transmitter 11 211-212 
coherent radars 11 211 
Mho box test 4 378 
cimrgy-storage circuit 
11211 

klystron 11 21 1 
mugnction 1 1 21 1 
microwave tube 1 1 211 
modulator 11 211 
spectra 12 593 
travdling-wave tube 
11211 

Radechon sMnagc lube 
IS 160 

Radial acceleration see Accelei- 
ation 

Radial aircraft engine 1 I€7 
Radial cleavaj^ 7 230 
Radial drainage 11 583 
Radial Ioim see Ccntial fotce 
Radial l>apcr chiomatography 
S9G 

Radial saw 14 543 
Radial velocity: binary stars 
2 187-188 
galaxy 6 7. 12 
of gaseous nebulae 9 26 
stars I 616-017, IS 47 
Radian R 189 

Radian mcasiiu: I 500, II 212d- 
213* 

Radiant energy 7 617 
see a!so Radiation 
Radiant heating II 213 

panel heating and cooling 
9 536 

radiator It 241 

Radiant set turn: fiirnace 5 575- 
576 

Radiaia I 420; 2 185; 5 105; 

U 215* 

Coelciitcrala 8 255-261; 
11213 

Ctenophura S 608-610; 

II 213 

Radiation 6 369; II 213-214* 
absoiption 1 11-19 
antennas I 449-459; 14 55- 

56 

Cerenkov radiation 2 (%3 
electromagnetic 4 493-496; 
11213 

food preservation 5 426 
genetic effects 1 1 292 
gravitational 6 266 
heat radiation 6 369-373 
heat transfer IS 566 
Infrared 7 104-110 
inverse-square law 7 224- 
225 


RadiatioR'-conf. 

isotopic 7 269-270 
multfpole 8626-627 
nuclear 9 197* 202-2025 
onoilogy 9 922 
particle 11 214 
photoelectric devices 

10 151 

plasma physics 10 395-397 
shielding of 11 238; 12 253- 
254 

solar see Solar radiation 
sound 12 511-519 
space see Space radiations 
space flight 12 540<i-5405 
Van Allen 14 265-266 
Radiatjon. terrestrial II 214- 
215 

Abbot silverdisk pyrheli- 
omotcr II 214 
Albrecht net ladiometcr 

11 215 

Angsiioin compensation 
pyrlicliometci 11 214 
energy in solar beam 
11 214 

Cict and Dmikic instiu- 
uicnt 11 215 
grc'cmhou.sc effect 6 269 
heat balance, tein'strial 
atmospheric 6 363 
licmispheiicil pyrheliom- 
eierll2I4 

KimbaU-hpply instrument 
11 214 

Moll-Oarc/ynski instill- 
ment 11 182 

net ladiatiun ineasuic- 
mcnl II 215 

noi inal-incidcnte pyrheli 
oiiirtcr II 214 
radiation-measuring de- 
vices 11 214 215 
total solar energy II 214 
Radiation bell, earth 10 271 
Radiation biochemistry 11 215- 
218 

amino acids II 217 
biological reduction-oxida- 
tion systems 11 217 
dilution effect inode of ac- 
tion 11 215 

diiert action theory II 216 
direct plus indirect action 
11216 

enzymes 11 217 
indirect action theory 
11215 

nudeic acid and nncleo- 
proteins 11 218 
proteins 11 217 
measurement of radiation 
sensitivity 11 216-217 
oxygen effect 11 215-216 
protection effect mode of 
action 11 215 


Radiation biology 11 218-220 
action of ultraviolet light 
11219 

dose effects 11 218 
infrared radiation (biol- 
I ogy) 7 107 
I ioniring radiation effects 

11218 

irradiation 7 36 
linear energy transfer bi- 
ology) 7 522 
mutation 8 673-674 
nuclear radiation (biolc^) 
9 197-199 

radiation cytology II 221 
radiation injury (biolc^) 
11225 

radiation microbiology 
11236 

radioactivity 11 289 
radioisotope (biology) 

11306 

theory II 220 
ultraviolet radiation (biol- 
ogy) 14 188 

Radiation biophysics 2 232 
see also Mutation; Radia- 
tion biology 

Radiation chemistry 11 219- 
221 

cneigy uansfei 11 220 
representative pioccsscs ! 
11 220-221 

see abo Photochemistry 
Radiation cytolt^ 11 221-223 
cliromovidft^ restitution 
and rejoining II 222 
cultuie, tissue 8 620 
cCfcLt on cell division 
11223 

oxygen effect on chromo- 
some breaks 11 222 
radialion sensitivity factors 
in chromosome breaks 
11222 

relationship of chromo- 
some breaks to dosage 
11221 

Radiation damage (inanimate 
iiiateiials) 8 296-296a; II 223- 
225 

effects of neutrons 11 223- 
224 

extent II 224 
to liquids 11 223-225 
mechanisms 11 223-224 
nuclear fuels 9 186 
nidi<»(.tive minerals 11 269 
to solids 11 224-225 
in thorite 18 610 
Wigner energy 11 225 
Radiation detector 9 584-585 j 
Radiation efficiency (antennas) | 
see Antenna (aerial) 

Radiation energy see Radiation j 
Radiation Inhibitor 11 637 


Radiation Injury (bioioRv) 

9 322; 11 225-236 
acute radiation lyndrooe 
11 228-229 

blood-forming tissues 
11226 

bones and teeth 
11228 

culture, tissue 8 620 
effect of conscitutionul 
variables 11 229-231 
effects of internally de- 
posited radioelements 
11234 

effects of radiation on 
plants 11 232-233 
effects on cell division 
11 226 

effects on embryo aiul 
fetus 11 231 

effects on genes 1 1 225-226 
endocrine glands 11 228 
eve 1 1 227 

gastrointestinal tract 
II 227 

genetic effects 1 1 232 
gonads 1 1 227 
iiuinuiiity 7 33-34 
indirect biological ettccii 
of i.idi.ition 11 233 
killing of cells 11 226 
lungs II 228 
mcKlilicition of 11 233 
iiaiiiral mutation rate 
11232 

neivous system 11 228 
iiculton 9 84 

physical factois of radu 
tion 11 233 

practical hazaids of iori'/ 
ing radiation 11 234 236 
radtatum-iiidiiccd canerr 
11 229 

tudiation-induccd muta- 
tions II 232 

ladioactivc fallout II 267 
268 

radiosensitivity 11 233 
shortening of the life span 
11229 
skin II 227 

syndrome, acute 11 2^ 
229 

urinary system 1 1 228 
vascular system 1 1 228 
Radiation inversions (meteor) 
13 488 

Radulion-incaaurtng instru- 
ments 11 214-215 
Radiation microbiology 11 236- 
238 

applied radiation mtcm5> 
ology 11 238 
events leading w 
cal effect 11 237-238 
lethal effects 11 236 
mutagenic effects 11 236 



nature of the target 11 256 
phyftiotoglcal and bio* 
chemical changes 11 256 
target theory considera- 
tions II 236 

monitoring see Mon- 
itoring {i<midng radiation) 
Radiation pressure II 238 
cm comets 5 $15 
uitersteilar matter 7 220- 
222 

Poynting's vector 10562 
Radiation pyrometers 11 125- 
126 

accuracy 11 126 
applications 11 126 
high-temperature II 126 
low-temperature 11 126 
range 11 126 
s{)et‘d of respond 11 126 
tcmpeiature measurement 
IS 489 

thermal element 11 126 
Radiation resistance 1 450-451 
Radtaiion shelter 9 182 
Kaitiaiiun shielding 11 238-240 
artciiUAtion processes 
II 238-239 
lead 7 426 

i.iiliaiioii MiinccN It 238 
239 

i,i(liochciaKal lalioiatones 
II 298-299 

shielding materials 11 240 
s|)acecraCt structure 12 551 
(vpical shields II 240 
Radtatioii stcrili/ation 13 135 
Radiation tcm{>eiatuie: heat 
6 373 

Radiative rapture: fission 5 288 
Radutiie collision 12 54(i 
Kjdialnr 11 241 

acoustic 12 511-515 
cast-iron 11 241 
finned-tube II 241 
liquid cooling system 4 604 
related devlt^s 1 1 241 
types II 241 
Radical (algebra) I 239 
Radical substitution (ctiemis- 
tiy) 15 229-230 
Ra<lidcll62l:]2 145 
llaiUrlla so! 5 159 
Karim II 241-245 

altimeter see Altimeter, ra- 
dio 

amateur 1 298-299 
amplitude-modulation 
1363-565*: 11242 
antenna see Antenna 
(aerial) 

applications II 241 
broadcasting II 247*251 
broadcasting antennas 
1445*455 


Radio— 

broadcasting networks 
11251*254 

broadcasting transmitter 
ue Radio transmitter 
airier frequencies 11 242 
channels 11 242 
code telegraphy 11 241 
communications satellite 
3 320-3206 

FCC regulations 11 242 
filters 5 267-271 
frequency-modulation 
5 520-521*: 11242 
frequency-shift traiumts- 
lion 11 242 

general principles It 241 
infoimatton transmission 
11241 

jamming 4 521: 7 302 
pulse transmission 11 242 
radar 11 199-212 
railroad 1 1 328 
receiver II 256-259 
traiisiniiier II 250, 263-266 
uses 1 1 242 
volume requirements 
11 242 

Radio aids to navigation see 
Navigation systems, elec- 
tronic 

Radio amplifict tube: light- 
house tulK 7 509 
Radio astronomy 11 243-247 
applications 11 247 
centimeter waves from 
planets II 245 
cosmic backgioiind radia- 
tion 11 245 
cosmic radio sources 
11 245-246 

cosmology 11 246*247 
<lecametcr waves from 
Jupiter II 245 
generation of radio waves 
by nature 11 244 
hydrogen line radiation 
1 1 246 

Jupiter 7 323-324 
maMii 8 156 
navigation uses 9 16 
obscivalions fiom satellite 
11247 

observatories 9 245 
radar echoes from Moon 
11245 

radio tclwcope II 262*263 
radio waves from Moon 
11244 

radio waves from the Sun 
11244 

significance of II 245-244 
study of Milky Way 6 lO-II 
Radio broadcasting 1 1 247*251 
AM 1 565 

broadaat channel ctassUi* 
cation 11 248-249 


Radio 

Rulio broadcasting'*<onf. 
broadast service area 
11248 

airier power 11 248 
clear channel 11 249 
directional antimna usage 
11248 

FCC requirements II 248 
field intensity measure- 
ments 11 249 
FM5 521; 11250 
frequency alloations 
11 247,260 

frequency-modulation 
bioadcasUiig 11 250 
frequency tolerana 11 248 
local channel 11 249 
networks 11 251*254 
regional channel II 249 
scope II 247 

short-wave international 
broadcasting 11 250-251 
signal propa^iion 11 248 
signal strength 1 1 248 
station (ovetuge II 249*250: 
stCFCOpbonic broadasting 
11250 

transmission theory and 
nmliiods 14 54-61 
transmitter locicions 

11 250 

Radio brmidasling netwoiks 
II 251 254 

channels for program 
lrall8mi^si<lll II 253-254 
ciicuit daignations 11 253 
delay cquali/ation II 254 
in-jiul out fmb 11 253 
leg of a network 11 252*253 
loal loop 11 253 
maintenanre of ptogram 
levels II 254 

I reversible circuit 11 252 
round lobin II 251 252 
spectral lines 11 253 
station-to-siation feed 

11 255 

tap frrjm the network 
II 253 

United States II 251-253 
velocity of propagation 
11254 

Radio drciiits: oveiscas teleg- 
raphy 13 423 424 
Radio com|>as8 see Compass, 
radio 

Radio cmimion (Jupiter) 7 823- 
324 

Radio emission (Sun) IS 283 
Radio-frequency amplifier 
I 345: 11 302; 14 858 
Radio-frequciKy bridges 7 41* 
42 

Radio-frequency power mcas* 
urement 4 437*439 
thermistor IS 556 


ipec t rvm a W o c ol t i m IRS 

Radio-frequency spectroscopy 
11 502*; 12587 
molecular beams 8 540*541 
Radio-frequency transformer 
M 27*28 

Radio-inertial guidances 289 
Radio nebula 9 24 

see also Radio astronomy 
Radio range 11 254-256 
A-N range 11 254-255 
consol 11 255-256 
navaglobe 11 256 
Navarho 11 256 
Vhf omnidirectional radio 
range II 256 

Radio receiver 11 211, 250 250* 
umpIihLation 11 256*257 
antennas 11 259 
automatic frequency con- 
trol (AFq 1 6766 
automatic gain control 
(ACq 1 6766 
detection 11 257 
diversity reception 11 259 
frequency-modiilaticHi 
11258 

heterodyne principle 

6 429 

iniermediate-frcquency 
amplifier? 194 
noise filter, radio 9 130 
pentagrid converter 9 623 
fierformance 12 309-310 
reaiver antennas 11 259 
regenerative 11 258 
selectivity 11 256; 12 163 
servicing 3 135; 12 309*310 
single-sideband (SSB) k- 
ceivers II 258-259 
static 13 54 

superheterodyne 11 257 
tuned-radio-fiequency 
11257 

tuning circuit II 256 
types of 11 257-259 
Radio sextant 1 676e-6766 
Radio signal 1 618 
Radio sounics (astronomy) 

II 259-260 

Radio spectrum allocations 
11 ^-262 

alioacion of frequency 
bands 11 260 
amateur ladto I 298 . 
assignment of specific fre- 
quencies 11 2^-261 
control agencies 11 261 
extremely high frequency 
band II 261 

Federal Communiatiom 
Commission 11 261 
high frequency band ‘ 
11260 

international comrol 
11 260*261 
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Radio apectrum allocations 
•^conL 

Intrrnational Frequency 
Registration Board 
11261 

International Telecom- 
munication Union 
11261 

low frequency band 11 261 
medium ftequcncy band 
11 261 

radio broadcasting It 247 
spectrum consci vation 
U51 

siipcrdiigii frequency band 
II 261 

super lieteiodync 11 257-256 
television 1H457 
ultra-high frequency band 
II 261 

United States control 
II 261 

very high freqitemy band 
11261 

very low frequency band 
11 261 

Radi<» systems, htgli-iiequcmy 
I3 43H 

Radio telemetry IS 42(i 

bandwidth icquiied IS 42B 
crosstalk IS -12H 
inlovmalion cCiicienry 
IS 428 

mtninuim tcqtiirt-d re 
ceived signal sliength 
13 428 

Radio telestofK' II 262-26'i 
choice ol location 1 1 262 
diffraction limitation 
11 262 

disciimination lietwet'ii 
signal sources 11 2C2-2<>3 
foi ms of 1 1 263 

Radio transmitiei 11265-266 
amplitudc-miKlulatioii 
II 264 265 

frequency - mod u la I ion 
II 265 

inde|x*ndent sideband 
II 265-266 

single sideband 11 265 266 
tank circuit 13 590 

Radio-wave propagation 
11 319-322 

beyond-hori/on transmis- 
sion 11 520-521 
communications satellite 
3 320-5205 
diffraction II 320 
fading 1 363; II 321) 
ground effects 1 1 320 
ground wave 1 363 
influence of solat disturb- 
ances J3 285 
ionosphere 7 254-255 


Radio-wave propagation— coni, 
ionospheric reflection 
1363 

liiic-of-sigh( transmission 
11319-320 
medium-frequency 
1363 

iiieteoi -burst communica 
tion II 321 
microwaves 8 415 
noise 11 321-522 
ladai II 201-202 
tadio asfionomy II 243 
247 

radio broadcasting 11 218 
liuhoielcphoii) 15 45H 
lefleciion II 321 
lefractum II 520 
scatter transuiissioii 11 321 
sky wave 1 363 
K.idu) waves dc- 

icdion ol mil leal 
explosions 9 IK'I-IK4 
ex(Tal<*iieslii.ll II 241 
geiieiation II 241 
,\re alu> Radiowave prupa- 
gatioii, 'i'laiisinission 
llieoiy and methods 
Railioactive coiUaiiiiiialion. re 
iiioval 4 37 58 
see also KadiiMCtlvc rallmit 
Radioactive decay: constant 
5 288 289 
lead isoio|M’s 7 427 
iiucleai rocket piopulsioii 
7 211 212 

tune inieiv.il iiHMSiitcmeiii 
13 616 

v'c Ih la dcc:iy 
Radioactive lalloiit II 266-268 
cesium 157 11 266-268 
isilioui ha/auK II 267 26H 
lalloiii ladialioii 11 266 
local lailout 11 266-267 
mu lear explosion 9 lH2-lKi 
sliatospheiu fallout II 207 
slioiitiiini-90 II 268 
licipospheiu lalloiil 
II 267 

tiopopause lieight 11 270 
271 

Radioactive isolojie see Radio- 
isotu|ie 

Radioactive lead 14 8 
Kudioiictive itiineruis 11 268 

2m 

inc'ianiict state 8 296-296/<* 
moiia/ite 8 '•66 
nucleai fuel rc‘Setves9 186 
187 

pleochrou halos 10 417 
radiation damage 11 269 
thoiianitc 13 609 
thoniim niitUTals ll 269 
uruninitc 14 210a 
iiratiium minerals 11 268 
uranyl minerals 11 269 


Radioactive species produced 
by cosmic rays 11 269-271 
primary cosmic radiadom 
11269 

radioactive nuclides 11 270 
secondary cosmic radia- 
tions 1 1 269 
stable nuclides 11 270 
Rudioactive traars ser 'Fracer, 
radioactive 

Radioactive waste disposal 
8131-132. II 271-273* 
futuic wastes fiom indus- 
try 11 272-273 
gaseous w.uites 1 1 272 
liquid wastes 11 271-272 
in the (Kean 8 131 
solid wastes 11 272 
RadicKiciivT well logging 14 471 
Radioactivilv 11 273-289 

iil)ilM-ijy decay 11 281-284 
applications 11 289-200 
avc’iagc' beta ciieigy 11 285 
Avcigadto ntimhci 1 698 
beta-i.iy decay ll 284-286 
bc‘ta tays2 18I I85 
curie 5 623 

dc'conlaiiKiiation 4 57-38 
delayed neutrons 9 85-86 
defection of tiiirle.ir explo- 
sions 9 l85IKt 
dual decav 1 1 274 
earth heat production 
4 332 

elcTtron t|fpruie 4 503 
eleciron-captine it ansi 
lions 11 286 
exponential chK:ay law 
11 274 

(ISMOII 5 2H8-289 
gaiiiiiia-iav decay 11 286- 
289 

gamma rays 6 54-35 
Ceiger-Niittall rule 11 282 
hnlMife 6 518-319 
liair-|M>ii(Kl 11 275 
heal production in earth 
4 552 3S'l 

inducYxl radioactivity 
11277 

internal conversion 11 267- 
288 

isomeric transitioiui 11 288- 
289 

Kurie plots 11 286 
low-level amiiting 7 5iK- 
596 

mean life 11 274 
natural radioacUvity 
11 276-277 
neutrino 9 83 
nuclear fuels 9 184-186 
nuclear potendal barrier 
11 282-283 

raduiactive decay constant 
11 273-274 ' 


Radioactivity— co»l. 

radioactive cquiHbiium 
11276 

radioactive fallout 11 266- 
268 

radioactive series decay 
11 275-280 

radioactive transformatinn 
series 11 277-280 
ladioaclive waste dispoMl 
11 271-273 

radioactivity standards 
11 290-291 

ladiocliemiiitry 11 500 302 
radioiiiettic assay 11 3)7 
transition rates and decav 
laws 11 273-275 
ly{x:s 11 273 

sec aho Beta decay, R,|. 
dium; Thoiium 
Radioactivity (applications) 

11 289-290; 14 7-9 
.iiulytical chemistry 
11 290 

in hiologv 1 1 289 
in iiidiisdy 11 289-290 
isolojK' diiiilion trdi 
mqiu's 7 293-291 
nuiiiie sediments, latcs ui 
de|>ositi(>li 8 139 
in meduine 11 289 
iieutioii aciivaiton an.ilvM'^ 
11 290 

iHcaiiic tirdilatmii nira^ 
memento 254 255 
oicanic mixing pioccsves 
9 253 255 

pros|KTlmg metiiods 11 2!i 
21 

rock age dctenuinaliun 
1 1 591-594 

R.i<iio.iclivity xr.itidaids 11 290 
291 

nine 5 625 

Kadtoaiiiogr.’ipiiy see Aiitomdi 
ography 

R<idiobiological effectiveness 
7 522; 11 221 
K.ulioliiology 11 315 

see alsif Radiation biolog) 
Radiocaibnn dating II 

ancient carbon II 2!l4'29‘» 
applications of radiocsr- 
Ihui dating H 296-297 
background radiation w 
duction 11 292 
black Girbon counter 
11 293 

Cu/c« ratios in 
water systems 1 1 294 
conumination with 
carbon 11 295 
contemporary carbon 
11 294-295 

contemporary distributioH 

of O* 11 294 
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gacliocarbon dating-cont. 
n>unliiig error 11 29S 
daiing laethod 3 27; 4 17 
deviation in concentrutioii 
11294 

fossil man 5 477 
•MS ]no|xirtion:il coniuvr 
II 293 

i<.<itope traciionation 
II 294 295 

laboratory error sources 
11293 

ImilUtiom of method 
11 293-29G 

iiicasuicinciit of ladiocar 
bon II 291-293 
mnitioii stiiolding 11 203 
Pleistocene chronology 
6194 

{k-iMiU-poMtionul alli‘i.ilion 
U 295 

ladiAtion countet 112*12 
iadioactive decay ol car- 
bon-14 II 291 
removal rate of newly 
loimeil (j'* II 294 
si.ible isotope ratio deter- 
iHiiiniions II 291 295 
lime variations in pKKiuc 
lion lale II 291 
iiei iiip^ agi's, (oiii|iaiiM>iis 

1 1 295 

It uluklu'iniul laboruioty 
1 1 ."(7 m 

'■]iei,ili«iiis 1 1 297 '100 

iiniotv manipulation 
II 298-29*» 
mOis II 2*PI 300 
sliieldiiig II 29K 299 
M'liohition II 297 
Kiiliii.lKiuisliv n 300-302 
ail lU'ii'i 9 179 I 

buHticinisiu 2 199-200, i 

11215-218 I 

■Miojiic exchange leaction | 

11301 

isotopic liaccr studies 
II 301-302 

iiMctcMr (heiiiistry 9 179-180 
u*e also Nuclear reaction. 
Tracer, radioactive 
KailioidlUnd formation 9 179 
Kadiogenic argon 1 1 594 
•'•ulniuenu heat in eailh 4 332 
9 411-412 

Katlifigeiiic lead 1 1 594 
'•itlh (age of) 4 831 
iea<l Lsotopcs. geochemistry 
ol 7 427 

Radiiiirnuf ^tiontiiim 11 593 
I 2*#9: IS 423-424 
'^■"Ixigiapliy II 302-306 

prion laws II 302-303 
<Jlvcironic radiography 
11 304 

equipment I] 303 


Radiography-ronf. 

instanianc*ous radiography 
11 504 

kymography 11 304 
of metals II 304ii-$f)6 
microradiograpliy 8 360- 
370 

inonochromatic 
radiography 11 301 
photographic Aim 11 302 
305 

piitififiles and techniques 
II 302-305 

ladiogiaph traiiMiii.ssiun 
II 304 

ladium 11 322 
radon 11 326 
Meioosiopic 10 160; II 303 
30-1 

foiiiograpliy 1 1 lO-l 
wr u/ui Radiology 
R.idiogiapliy o| inetaK 1 1 30bi 
306 

eleriionic iadlogta]i)iy 
11 30'i 

niin tadingiaplis II '1015 
(ItKUostopv II 305 
niKioi.Kliogtaplis II 305 
]M>laioNl ladiogiaphy 
1 1 305 

R.tdioindiogen 1 692 
Railtc>iodttie I'-l 621, 6^.< 
Radioisotope II 30li. Il *9 
activ.itioii aii.iKsis I 59 
in aliiiosphi le I 635 
.11 inospiuae. gtsK hennst i s 
nl I 6'tO 
cohall 216 
tnsinit rav puKh, od 
II 269-271 

diliitioii \rr lsolo|)c 
dilution techniques 
handling 11 146 
iii.idialKin by 7 269-270 
kispton 7 372 
lead 14 8 

pMMliiftion 11 310-315 
ladioaclixity 11 277 
shipping II 314-315 
xeiKiii 14 562 

Radioisotope (assay) 1 1 306 
i.idiotneiric assas II 317 
Radioisolo)K' (hiologv) 11 306- 
310 

applications II 308 310 
inlei|>retation ol ir.icci 
kinetics II 307-308 
^ methods II 306 
; Kadioisotofic production 
II 310-315 

fission pttMliut sepaiation 
II .313-314 

ladioisoiofic slu]>ping 

II 314-315 

rcarior prodnciion 11 310- 
315 


Radiolarla see Radiolarida 
Radlnlarian earth 11 3I5*; 

12 139 

Kadiolarian oo/e 8 135-136*; 

II 315 

Radiidarida I 57. 422; 11 52. 
315*: 12 27 

chionioMtmc niimhcr .1 107 
R.idiolaiiie 11 315, 12 139 
Radiology II 315 317 
diagnostic 11 315 
nudeat radiation (biology) 
9 108 

tiicia]K‘ulic 11 316 
Radiolniiiines(«'iue 7 610 
Kadioimlri: Mbn’cht 11 215 
CoI.ry pneumatic II 318 
noise iireasnieinent 9 118 
Radioinetei. atonsiic II 316 
.317 

Radioinetiic ass.iy II 306, 317* 
ladioisobqre (assay) 11 306 
R,uhoine(i\ 11 3I7-31K 
bolometoi 2 27C 
inflated detector 7 ]()3 
lierroniiaine ol deiecrnrs 
II 318 

quantum deleclois 11 318 
t.idHnni<ioinciei II 319 
leiiesuial ladiation 
11 211 215 

thermal delectois II !117- 
318 

R.idiniiiKTometer II 319 
R.uliopli.iU'S 4 231 
R.idiosi'iisttivilv (l)iology) 

II 2'!3 

Radiosonde 8 317 3l8 
dat.) 14 458 

i.rdiowMid ^>s|eln 8 317 
Radiotelegiaphv I 364 
aiuatein radio 1 298 
amplitinle-iiKxhilulion 
radio I 361 

bandwidth tetpiiieiucnls 
2 91 

lode leUgiaplis II 241 
luque'uv diveinty 
lecc piion 13 423-421 
' liequcmy-slntt keving 
13 423 

tieqiiency-shift 
Itansinission 11 242 
oveiseas 13 423 
single-sideband 

tiaiisinission 13 423 
s|M(e-di>ersily 
rc'teprion IS 423-424 
Radiotclephony 

amateur radio I 298 
amplitude nuKlulation 
ladio 1 364 

f 1 eqiiency - mod n la non 
ladio 5 .520-521 
overseas 1.3 437 •44(' 
privacy 10 621 
sysu'fus 1 364 


Radiotheodolite 8 S18 
Radiotlicrapy: radon 11 3^ 
see at\u Radioisotope (bi- 
ology); Radiology: Ttier- 
motherapy: Ultraviolet 
radiation biology 
Radioiliorium II 278 
K.idish n 322, 14 306 
Kadiuiii 4 545; 9 84, II 322-324 
analysis 11 324 
carnotite 2 527 
elt'ctioii configuration 
4 504 

exir •Clive inciallurgy 
8 278 

iemi/ation |M»tentint 4 504 
metallurgy 11 32.3 
occinteiice 11 323 
puii(ip.t1 com|iound8 
11 .323-324 

properties and uses II 322- 
323 

ladioactivily 11 278 
.we iiLso Radioactivity 
K.idMim F 10 457 ' 

Radius II 324 
Radius (iKine) J 533 
Radius ol gvialion II 324 
Radiin vtxtor 3 45i-'155 
Radix 2 numlrcr system 4 176 
R.idoiiio II 325 

iiti|x>d.iiice mismatch 
1 1 .325 

materials 11 325 
icflectioiis 11 325 
iihell tlirckness 11 325 
R.idoir 4 545; 7 90: 9 198: 

1 1 325 326 
tlccay products in 
atirroitpbc^e 1 630 
eletirou conhgutatiun 
4 504 

loiiiralHin )xncntiul 4 .504 
ladioaelivity 11 278 
sfr iilw Radium 
K.idula 6 115 

aleiioglossnte 8 .5<»l 
do(ogloss.ile 8 .561 
U'pickjglossate 8 561 
Molhisca 8 560 
oyster drill 9 477 
lathighnsale 8 .501 
lapidoglossatc 8 561 
laeiioglossalc 8 561 
K.idula spares 8 .568, 570 
Radux 9 20 
Ructikon 5 1 17 
Kamiiatc 12 489 
Ralhnose 2 452; 11 326* 
plant trandocation 
(organic solutai) 10 380 
Kttfftesui I 532 
itaffleua urnotdi 1 532 
Rafricsiacca I 532 
Rafincsque bat 2 109 
Rafters II 820 
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Raglan Range 1 52S 
Ragweed 2 432; S 76a 
Rahn, J. H. 4 259 
jRaia claiutla 4 428 
Ralffa, H. 6 29 
Rail 6 286; U 326>327* 
RtilUeteUa 2 643 
Railroad engineering 11 S27- 
3S1 

air biake 1 142 
alignment and grade5 
11329 

' automatic scaler 11 329 
ballant 11 330 
biidge 2 335 
car retardeis 11 329 
clas^iOcdtioa yard 11 328 
clearances 11 329 
cominunicaMoiir II 328 
cuiisliuciion standards 
11 329 

crossings 11 330 
crassties 1 1 330 
freight car 1 1 327 
hump 11 31^ 
locomotive 7 570-573 
motive |K>wcr 11 327 
rail II 330 

rail-trampoi utltm noise 
9 125 

refiig(*ratoi uii II 418 
roaillxrd II 320 
rolling stork II 327 
sidings 11 330 
signaling 11 327 328 
supcrelex'ation 1 1 330 
switches and fiogs II 330 
teiemeteting 13 426 
tie plates 11 330 
Uatk gage 11 330 
'luck spacing 11 329 
tiiniteh 14 141-144 
vard operation 1 1 328 
Railtoad louuiiolivc 7 570*573 
Railroad signaling 11 327-32H 
automatic block II 328 
automatic train control 
II 328 

jcveise signaling 11 328 
speed control 11 328 
Railroad-tiaflic conttol system 
14 13 

Railrtstd vine 4 2926 
Railway brake 2 318 
Railway guns 1 539 
Railway tiaiis^Kirtation 14 65 
Rain Coicst 2 205 
Rain gage 10 575-576 
Rain*making expetiments 
5 217-218 

Rain prediction 14 451 
Rain shadow II 331 
Rainh(»w 8 320; 11 331 
dispersion 1 16 
Rainbow vein 6 186 
Raindrops 3 215-216 
Rainey's corpuacles 12 30 


Rainfall 10 574-575 

aicificial stimulation 
3 217-218; 14 457 
drought 4 275 
fluctuation in 3 170 
formation <»f 3 215 
hurricane 6 5S3) 
measurement 10 575-576 
over continents 
S 177-179 

tadar detection 8 319 
j lecoid observed 6 561 

' and soil ciosion 12 432 

steppe 13 125 
thiinrietstorm 13 616 617 
tornado 13 685 
u’r ats4t ('Uuul physics; 
lh<lioinelcoiol(»g\; Pic 
cipiliilion (ineteotologs) 
Riiiniall niesiMiicment' radar, 
use ol II 212a 
Rainforest 5 467: 14 288(/ 
AfiK.i 1 106 
Asia I 586-587 
South Atneiica 5 468 
Kaiiuiqiiall 13 21 
Kaitt, R \V. 8 532: 12 60 
Rajadae 4 429 
Raitionnes 4 418; II 331* 
Rallidae 3 462; 6 286: 

II 326 

Uallu\ limifola Umuola It 326 
Ram Sheep 
Ram elfcet: gas tut bine 
6 65 

Raman, C, V. 11 332 
Raman effect 1 1 332-334 
discos ery of 11 332 
theory II 333-334 
Raman ^|>ectro^copy 7 406d: 

11 332-333*: 12 587-588 
Ramanujan. S. 9 226 
RaiiU|)o Depth 4 326 
Rambler 13 124 
Ramie II 334-335*; 12 79; 

14 235 

diseases 11 334 
hlx‘1, natural 5 250 
Ramjet I 175 176, 208; 7 308; 
II 335-336* 
charactetislics I! 335 
combustion 11 336 
flight speed II 356 
fuels 11 336 
perhn'inance 1 175-176 
s(M*cihc fuel consumption 
11 335; 12 574 
takeoff II 336 
thrust 11 335 
liirhoram jet 14 158 
Ramon fliKCiilation test 
I4B7 

linnumda pyrenaica 12 146 
Hamosia tipuliformh 7 466 
Kamp-functloii generator 
4 191 


Ramphastidae 10 21S 
Rampilheeus 5 476 
Ramsay, Sir W. 1 530; 0 391; 

7 372: 9 36; 14 562 
Ramsden eyepiece see Eyepiece 
Ramsey, R. W. 8 636 
Ramsey, W. H. 4 340 
Ramsey wheat 5 183 
Ramus 11 634 
Rana 9 452; 12 361 
Ram (atesbeiana 5 537; 10 126 
Rana clamiUint 1 533 
Rana fsculftita 4 570 
Rana fusra 11 527 
Rana pipirns 1 333; 4 208; 

5 538 

Rana sfpltntrhnalis 1 333 
Ram iylvatUa I 333 
Rana ttmpoiaiia 11 475 
Rana I’irgatifMH 12 8 
Ranales 4 44, 1085; 10 346; 

II 336* 

camphor-tiee 2 4S3 
Degencriau'ac 4 44 I 

nutmeg 9 235 I 

Iiilip tree 14 1.35 
Ranaha 6 404 
Raiue River 14 399 
Randall, M 10 184 
Random copolymer 10 478 
Random drift* {xipiilation 
genetics 10 511 
Rutidoin muse 9 1 17 

acoustic noistc 9 116*117 
covarianteif^fiinclion 9 118 
119 

electron-tulie circuits 
9 117 

eigodicity 9 118 
niathcmatical analysis 
9 I18-1I9 

jKuver S|>cctial deiiHity 
9 118-119 
piobability 9 118 
tadiated 9 117 
semicniidiictors 9 117 
Random noise generator see 
Noise gencialor, electrical 
Random sampling IS 68 
Random sampling numbers: 

Monte ('4trlo method 8 587 
Rundom-Mgiial generators 
1 382 

Random vaiiabics: distiibU' | 
tiuns 10 628 629 
statistics IS 66*75 
Randomi^l block cxpciimcnt 
13 73 

Randomi/ed complete block. 

design 5 144 
Randox 6 421 
Raney cobalt € 543 
Raney nickel 1 228 
Range (beU rays) 2 181*182 
Range goats 6 227 


Range land conservation 
11 337*338 

grarlng land economics 
11 337 

overgrazing, corrective 
legislation 11 357 
problems, present and 
future 11 338 
range inventory U 537 m 
range management plan 
11338 

significant advances 
11338 

tyiics of grazing lands 
11357 

Range raanagemeni 4 409 
Range paralysis 1 695 
Range recorder (sonar) 12 503 
Rangefinder, optical 11 538-DO 
camera rangefinders II 55<i 
cameras 2 431 
coincidence taiigclindcrs 
11 339-340 

dcptcssiori rangefinder 
11 340 

heiglitfitidcrs 11 340 
tmlilaiy ty|ics 11 339 31il 
in {lerisuipc 10 18 
pi ism. uptiod 10 62^ 
rangefinder cnois 11 519 
split field rangejjpder 
11 339 

stadia methods of range- 
finding 11 340 
sleicoscoptc rangefindeis 
l-l 340 

sii)ici)M)sed field 
rangefinder 1 1 339 
Hatifrer Vtl 8 592. 596 
Hanger 17/7 8 502. 596 
Rauget IX 8 506 
Ratigifer 2 522 
Rangifei ruiihou 11 425 
Rangifei latantius 11 425 
Rangiiikei River 1 671 
Ranidae 4 208; 5 538 
Rantnotdes louistanensh 4 35 
Rank, D. H. 7 502 
Rank. O. 5 535; 11 74, 80 
Rankine, W. J. M 13 166d 
Raiikine body 12 523 
Rankine cycle 11 341*: M 271- 
274 

ion propulsion 7 24.1*24'1 
Rankinc-llugoniot curve 5 140 
Raiikine-Hugoniot equations 
(shock waves) 12 295 
Rankine temperature scale 
13 486-487 

Ranncy oil-mining system 9 506 
Ranney well 14 405 
Raniinculaceac 10 488 
Hununrufus 1 247; 13 122 
Ranvier node 8 199 
Raoult's law 1 471; 12 488 
distillation 4 247 
molecular weight 8 557 



Rj|>akivi granites 11 S41 
gai»c II MI -542 
ga|K'>ced 11 341 
.lil 5 189 

flitjihaiiobrassica 10 489 
H^fihunus 8 259 
Hal'hamts uitivus 10 489; 

II V2Z 

Rj|(lu* 12 144 

llafihia 5 37 

Raphidiic 3 302 

Kaphu^ fUi uliatus 3 502 

Rapid Selector 10 148 

K.i|iii< M.‘<|iioncc camera 2 450 

Ra|)idoglus^ate raduUi 8 561 

R.i|iuls 5 360 

hill line 5 178-179 
/ulKI'HV* de/lcafus 11 015 { 

Raio t.tnli elements 11 542-344 
iemiin 2 055 
(Ivspinsium 4 515 
iilmira 5 64 
ctnopium 5 123 
gadolinium 6 2 
iHiIiiiiiitn 6 465 
lantihiiiidf cunliactioii 
7 399 too 
landhiiuiiii 7 100 
litieiium 7 625 
. 111(1 Htaie 8 2% 

in iiiona/ilo 8 566 
(UMidyinuim 9 31 
iHLiincna* 11 542 
piaNeodvniiiim 10 564'.56r) 
piomelhiiiiii 11 5 
]>i()(M‘t(ics 11 344 
simaiiiim 12 19 20 
siaudUim 12 50 
'(■paution 11 312 343 
icthiiiiii 18 404 
iliulium 13 616 
uses 11 342 

also Actinide elciueiits 
K lie (Mtih gla'ts 9 .1.50 
R lu e.ulh ions 9 549 
Raireaith minerals II 542 
Kail gases see Inert gases 
Has Dashan I 107 I 

6 409 

KaMhig process 10 112 
K.is(triie2 30l: 7 336 
Kaspbeiiy 5 .548 549; II 344- 
. 145 * 

.mthracnosc 11 344 
ami blackberry diseases 
II 344-34.5 
fruitworms .5 278 
otange rust II 345 
veriicilllum wilt II 344 
virus diseases II 54.5 
RaMcr (television) 15 334, 475 
fitiMrites 6 259 
11 345; 14 136 
chromosome number 8 107 
dental formula 4 66 
r (Rocket-assisted torpedo) 
1 4846 


Rat-bite fever 2 70; I| 345 . 

548*; 13 1; 14 628 
Rat Island 1 523 
Rat liver 9 211 
nuclei 9 21 1 
ribosoiiics 9 211 
Rat snake 2 255 

Rat-lailed maggot 5 362; 8 680 
Ratchet II 346 
pawl 9 5M-599 
\er also F4ca]>emcnt 
Ratchet-wheel counter S 517 
Ratcliifc, F. N. 12 407 
Rate constant' kinetics 7 355 
Rategytos6 310 
Ratc-of-Uinib indicator II 346- 
347 

Rate of-flow mass inoteis 
5 320-321 

Rate-of-flow volume meters 
5 315-319 

Katcau. C. E. A. 8 120 
Rathke's pouch 10 247 
Ratio I 238,241 
Ratio detcctoi 5 517 519 
frcciiienry-modulation 
5 517-519 
Ratio lest 12 190 
Kation.il indiies, law of 3 005 
Rational tmiiibi-rs 1 239, 9 224: 
II 371 

Katioiiali/ed inks sNs:.-ni 4 400- 
461 

R.ililes II 317 

Ratoon stunting div-ase 13 243 
Rattail 6 2 
Rattan palm I 567 
RatUcMiakrll 347; 12 88n 
IUIlu\ 4 38t 

Ualtm uomeguiti 10 2.56; 

11 34.5,527 

natt}i\ rattm 10 256, 11 345 
ifdt/ns la/tii'k fugiroiou\ 12 61 
Raiilin-’rhoni iiiediiiin 6 184 
Htttiwolfia 6 11.5, 10 359, 

11 347* 

phai iitacognosv 10 95 
llauwolfia serpentina 11 347 
Raven 11 347-348 
Raw humus 5 464-46.5 
Raw water 11 348 
treat meni 1 1 348 
Rawinsondes 8 320 
Ray 4 418; 5 416; 11 348* 
fossil 2111 
Rav \ee Hall-life 
Ray. John 1 422 
Kay acoustics 1 516 
Ray clli{>soid 3 588-589 
Ray-finned fisim see 
4cUnoptcrygii 

Ray-tracing formulas 9 563- 
369: 12 608-609 
Raydist91S,20 
Rayet, G. 6 591 
Rayfin 157-68 


Rayl 7 37 

Rayleigli, John William Strutt 
(Uird) 4 248; 6 305; 8 319; 

11 373: 12 52. 513 
Rayleigh criterion; molving 

power 11 499-500 
Rayleigh current balance 3 627 
Rayleigh equation 4 248 
ga.s dytianiint 6 53 
Rayleigh flow 6 53 
Raylcigb-Oans Mattering 12 53 
Rayleigh interferometer 7 190 
light 7 504 

Rayirigli-Jcans radiation law 
6372 

Rayleigh line 11 333 
Ravicigh prism system 10 623 
Rayleigh scalteitng II 332-333; 

12 52 

Rayleigh scattering law II 212 
Rayleigh waves 12 151 
Kayleigir.s latio 12 52 
Rayleigh’s theoieiii of 
reciprocity 11 373 
Rayon 5 212 216*, 14 526 
Ra/or-billcd auk I 667 
Ra/oi ilain 5 100 
Ra/iaii.G 11398 
RIIK 9 198. 11 221 
KCiiiciiit 1 374:4 223 
acciicuit 1 273 

/tC-coupled ainpliriei 1 665. 
14 35.5 357 

htgh-fieqiiency gAin 
14 .1.56 

inieistage tratisler filiation 
14 3.57 

low-frinpu'iicy gain 14 356 
inidband region I 346 
inidfiequcncy gain 1 346, 
14 356 

[MSS band 14 3.56-357 
variiiiin iiibcampUficr 
1 .313 

HC lillei 5 208 

JiC tiiiic constant IS 644 

RCA Inlctchemical Color 

(kirnvior; in color 10 GG7 
RnX5l5l.6 435 
‘ Ri-actano* 11 348-349 1 

acoustir 7 37 
ca|>acittve II 549 
indiutive 11 349 
mechanical 7 38 
reactor, electric II 349 
Rcactancc-tubc modulator 
5 5I4-.515 

Reaction (ecological) S 324-325; 

513 

Reaction chemical see 
Chemical reaction 
Reaction, nudear see Nuclear 
reaction 

Reaction coordinate diagram 
9 399 

Reaction force: Newton's laws 
891 


Reaction prindple: propuliloa 
11 16-16 

Reaction rate: kinetia 7 355« 

356 

Reaction rims 8 17, 297 
igneous locks 7 14 
Reaction series, petrols^ 9 17: 
1085 

Reaction turbine 11 349; 14 148 
see also Turbine 
Reaction-type vibradon 
machine 14 321 
Rcjctiva. ir 13 185 
Reactive power: measurement 
14 368-369 

RciMtiviiy. uuclrai reactor 
II 367 

Rf jctor, electric 1 1 349 

current-limiting 11 849 
Milurable 12 37 
aenrH i«^actors 11 349 
I shunt reactor 11 349 

I see also (V)iU Inductor 

Reactor, nuclear ir349-3?0 
alarm svstems 1 222 
Cerenkov radiation 2 655 
il.tsstficatioii It 357-361 
control and iusiruntenta- 
lion 11.155-356 
UHitiol drives and systems 
11 355-356 
coolant 1 1 358 
aKilant system components 
11 352 353 

oire d«iigu and materials 
J1 3;i3-355 

dleciric power generatiem 
4 432 

excessive [MTcssure 1 222 
cvperinieiiUi reactors 
11 .160-561 
fast reactors 9 1 66 
fluid flow in 11 351-352 
fuel cladding 11 354 
fuel comptMition II 358 
fuel disuibmion II 358 
fuel maictials 11 354-355 
fusion reactor 5 591-595 
gas cooled 9 195 
heat conduction in 9 367- 
388 

' heat removal from II 349- 
353 

lieavy water 6 382 
ion propulsion 7 243 
moderators It 355 
neutron energy 11 357-358 
as neutron source 9 84 
nudear fuels 9 184-188 
nudear power 9 194-196 
power costs 9 195 196 
power generation systems 
11357 

power rating 11 358 
power reactors 11 359-360 
production reactors 11 359 
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lUocfor, nudtor (cioftHIcoHon) 


Reactor, nucl«ir—cont. 

radiation damage 11 224* 

225 

radiation warning 1 222 
radioisotope production 
]] 510 313 

reactor coolants II 350*351 
lector instniincntaliun 
11 356 

Kaciur physics II 364-370 
reactor safety 11 356-357 
U'scarcli reaiiuis 11 360 
runaway waiiiiiig I 222 
ship propulsion see 
Reactor, ship propulsion 
spau: vehicle 1 C05 
structural materials 11 353- 
354 

thermal stress considcra- 
Uoiis II 352 
Ihci inoelccli ic |H>wrr 
1 1 356 350 
water-cooled 0 195 
xenon formation in 14 562 
Reactor, nuclear (classilicatioii) 
II 357-361 

by applicatuiu 11 350-361 
by design 11 357-359 
Reactor, viturablc 12 37 
Reactor, ship projuilHion 
JJ 301-364 

inaniic machineiy 3 116 
teacloi types II 362-363 
sbipboaid problems 
11 361-362 
for sbifK II 301-364 
tyiH-i II 362 364 
Reactor physics 1 1 361 370 
albedo i 223 
buckling If .367 
critical mass 3 550 
criticality 11 H64-367 
delayed iicutiotis 9 H5-86 
difiiiMon coeflicieiit 11 367 
fast effect II 365 
fivsion 5 28H 

lisvion neutioiis {k-i luci 
absoiption 11 366 
inlinite intiltiplicatiori 
ronsiaiit 11 366 
migiation aica II 307 
neutron age II 366 367 
neutron cross section 
9 65-88 

reactivity 11 367 
reflrcUMSJl S67-35B 
rcsuiuitiu* (*scapc 
probability 11 365 
theimai diffusion area 
11 367 

thermal utili/ation factor 
II 365-366 
Read, S 357 
Rcadex mla'Oprint 10 1 18 
Reading glass 7 454 
Readout integrator 12 462 


Reagent chemicals II 370-371 
purification 11 370 
selective II 371 
specific 11 371 
standards of purity 11 370 
371 

Rc.il flow 5 H21 
Real gas 6 41 

dynamics 6 57 
flow of fluids 5 323 
Real iiiiiiibcrs II 371 
Real time 3 360 
Real vaiiabic II 371-372 
funclioiiv 1 1 372 
ical nunibcrs 11 371 
Realgar II 372 

arsenic uic 1 550 
struciuie 13 258 
Reaiiiei 1 1 372 373 
Reaiiaiigemetit collision 12 r>4<t 
RearrangeiiU’iit reactions 9 392 
RcMMMiing 7 578 
Rcauniui tetn|K.*ialuie scale 
13 486 4H7 
Rebc‘cc .1 9 20 
Rebel, (.. II 202 
RelHiilei 13 185 
Rebictirhing masks 6 59 
Keceivci: radar \rf Rnd.-ir 
r.idio 1 1 256-25<> 
teieplioite 13 *130 
television 13 409*47.5 
Receiving antennas sec Antenna 
(aerial) 

Reteiving gage* 6 5 
Rc*(eiv>ng tubes 14 2*13 
Recent 6 136. 112; 11 373* 
Hercpiade 2 324 
Receptacle, flowei 5 329 
Receptor effectoi iuc*clianinn5 
8 t%-l07 

Receptor oigair6.38. 12 179 
RcHcssivf McmIctiHin 8 223 
Kc'a‘ssivfiu‘Ns. blending, domi- 
nunre see Doiniiiaiicc. leccs- 
sisetH-ss. blending 
Rechargeable battery >cr Stor- 
age battery 

Kecipnital ellipsoid see Index 
ellipsoid 

Reciprocal innervation 11 400 
Rc'cipmtal lalttco 14 568-569, 

572 

Reciprocal sensitivity (physical 
system) 12 181 
Reciprocal spare 2 338 
Reciprocating engine: aircraft 
I 167-170 

Brayttm cycle 2 320-321 
exhaust noise 1 183 
internal combustion engine 
7 196-209 
steam 1.9 78 

Reciprocating pump 11 103 
displacement 4 245 
steam 8 122 


Reciprocity, principle of 
11 373-375 

electrical networks 11 374 
electromagnetic systems 
II 373 

dectrostatic systems 11 374 
examples of reciprocal 
systciiu II 373 
gyrator 6 301 

netwoik thc'oiy, eicctiical 
9 76 

nonreci|rroral devices 
II 373 

Ravleigh’s theoieiii of reci- 
procity 1 1 373 
Reciprocity laws: nuraber 
lhc’Oiy9 225 
Uet kertlit 3 76b 
Recognition score 8 218 
Recoil motion 2 83 
Reoullc ts nfir I 537-538. 2 82- 
84 

Reroinbinatlon. genetic II 375- 
380 

barter ia and virtisc's 11 380 
cylological ohsci vation» in 
crossing over 11 379 
dciimitation of individual 
genes 1 1 379 
eifee t of indc|>en<leiil 
assortiiieiit II 375 
effects id crossing over 
II 376 

efferis of linkage 7 526, 
II 376 

gene ronv4*rsioii II 379-380 
genetic ma|>s II 376-377 
interreienre in crossing 
erver 11 379 
linkage* groups 1 1 376 
tnechunisiu of crossing ov<*r 
n 378 

mitotic crossing over 
1 1 379 

molecular basis 11 .380 
multiple exchanges in 
crossing over 11 378 
relatron of genetic aird 
eytological majrs II 377- 
378 

strand relations in crossing 
over 1 1 379 
tetrnd analysis II 378 
Recom{KiScd granite 1 .533 
Recon II 379 

gene 6 104-105 

RecorrittiiuLion: rcgcitcratron 
II 418 

Record changer and flayer 
4 239-240 

Kcairder. disk set Disk record- 

iitg 

Recorder, lafre tee Magnetic 
recording 
Recording II 380 
disk 4 236-244 
flight test data 1 194 


Recording— rout. 

instruments see Recording 
instruments, graphic 
magnetic 8 36-41 
optical 9 353-358 
of sound 12518 
television 19 458-459 
Recording charactcrtstics 
4 238-239 

magnetic recording 8 39 4 o 
Recording instruments, 
graphic 11 380-383 
circular charts 11 380 
direct-acting insinimeiiut 
11 381 

indiicxl-acting 
inslriimciits 11 382 
oscillograph 9 426 
sitipchaiisll 380 
X-Y recorder 11 383 
see also Oscilloscope, 
uitiiofie-iay 

RfToKling Optical '1 racking 
Iti.siiuiiienl 9 360 
Rccoiding stoiagc tube 13 16u 
Retouls. phonogi.ipli iotii|Mi 
ibilits i 211 

<oiii]H'iis.iiioii 1238 23*1 
211 

disk reeonlitig 4 23ii-24i 
gKMne <limciisioti.s 4 2*11 
muniifa<iuie4 2?9 
sill face nurse 4 213 
l6-;*,-rpm i 239 241 
33',:i-ipni 4 239-241 
45-1 pm 4 239 241 
78 1 pm 4 239-241 
Recrystalti/alioii 3 601 

piiirtKatroir of leagcut 
clietnicils II 370 
l«‘iu|X‘iatuie of notileirou' 
luelals .ind alloys 6 378 
Rc<l.inKl(- 11 383 
area 1 528 
scpuie 13 27-28 
Rectangular cavity lesonatoi 
2577 

Rectangular aNirdinatc sysU'iu 
3 451 

Kcctangulai diainnge 11 5BH 
Reeiangulai ]iy|M'tbola 6 583 
Reciicoinia 6 586 
Ki'eticuluin 3 413-414 
Rectifier II 383-386 
biidgc II 385 
contact see Goniact 
rectifier 

amtiollcd S 438 - 439 ; 

11 .385-386 

current latings II 386 
diode, vacuum 4 205 
full-wave 11 384 
gas tube 6 61; II 385 
half -wave 11 58S-384 
ignition 7 20-22 
inverse voltage 1 1 386 
mechanical 8 189-190 
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Rectifier— roni. 

mechanical see Mechanical 
rectifier 

mcrcury^vapor see 
Mercury 'Vapor rectifier 
nietallK-disk see Semicdn- 
diuior rectifict 
parallel 11 38 !j 
phuiiotton 6 01; 8 23G 
(Mdyphasc 11 384-38r> 

|x>wc*r supply 10 5C0-561 

icitigonOOl 

tipple voltage 10 501; 

II 383. 580 
vilicon diode 12 3245 
MK-phase 11 38.5 
three-phase II 381 
\ariium-tul>e 11 S83 
Vibrator 11 383 
voltage niitUipliei eiicuit 
14 3fi6-3()7 

M’liiicoiidtKinr see St'ini 
coiidiietoi leciifier 
Ki'iidiei. .siliton roiitiolled 
12 121 ‘(215 

Kcuiliei voltmctci 14 373 
Krdiiving (oltiinti I (>3K 

Ri'itigoii 6 01 

(Udigi.ipli 10 144 
Kidiliiiear co<>rdiii.ile M'llcm 
■t l".l 

Kcdilinear ligiiies 14 00 07 
lUdilitieai motion see Motion. 

leitiliiieai 
Kidocelc 11 481 

Hrdiim I 187: 3 202. 4 42. 152. 

n.2. II 3H(i* 

Rxiideni assomblagcs 
<.iMilacl.s) I .51 1 
Kidiircnt selection (plant) 

2 120 

Hamvitostra «wienV«»/rt 1 607 
R( • dhiig ojXTation 10,50 
Ki (1 .ili.iloiie 1 2 
Rid adiiiiial biiltciny 2 381 
Red ,iMer II 38G 
Ki-d algae II 554-555 

khodophyu 11 551 5.50 
Rcil and Yellow McdiU'iranean 
soils 12 438 
Rt’il ash I 570 
Rid batked shrike 12 307 
Ked-bellied wiKtdpccker 14 541 
Red hliHMl cell 2 263 

\rr uho UIihkI; llenia 
(o|N)iesis. Heniuglobin 
Rvd breasted merganser 4 291 
Red bug 3 50; 14 115 
Rvfi cinnabar 8 228 
RedrUy. abyssal 8 135-137 
Ri'd tiovei 3 220; 5 183 
Rfd coial 3 474 
R<^1 durum wheat 14 480 
R«l dwarf star 11 387 
tir 4 269 
*^drox5490 


Red fuming nitric acid-uns- 
diroethyl-hydrarine 11 6 
Red giant star 6 184*; 13 39-43, 
109; 14 279 

Red-hoaded pine sawfly 6 580 
Red -legged grasshopper 9 416 
Red-legged partridge 9 588 
Red maple 2 360; 8 09 
Red mud 1 291 
Red nickel uic9 91 
R«1 nitric acid 11 6 
Rcfl oak 9 237 
Red pigments 10 224 
Red pine 10 235 
Red Roll ciittle 2 .566 
Rerl radiation 14 441 
Red salmon 12 14 
Red Sea I 107, 108; 7 56, 58 
8 207:9 240, 271 
Ked slialted lluket 5 300 
Red shift 3 50:t, II 387 
(osinniogy 3 510 
galaxies 6 9. 12 
gi.ivitational 8 OtKI/i 
light 7 505-.506 
Retl sltoiildnitl h.ivvk 6 310 
Red siiovv ‘(81; 14 370 
Red .Spot i|upitn) 7 322 
Rod squill II 615 
i Red sqiiincl 13 31 
I Red sU-le 13 171 
{ Red Cldc* catastiupliie death 
! 9 516 

! Dinollageltida 4 197 

I l*viri>ph)ta II 132 

R(d wnie 14 507 
I Red winged blaikbiid 2 251 
Red wiiili-i wheal il 180 
Red woM 14 522 
Red-Yellow Pod/olic soils 
12 f.'IO 

Redhed 11 (88 380 

Catskdl della 4 88 80 
hematite 6 305 
shales 12 241 
laiaiian 10 23 
Ri'dbeiiv fvugeuui 7 260 
Redbud 2 180 

Rt'ddish Brown l.alciitic soils 
12 440 

RihIci’s tiM-ui'vm 6 255 
Redguni 13 330 
Redhead duck 4 291 
Redheaded wcHxlperkci 14 541 
Rf^horsp 13 236 
Redi. Fiance.sco 7 406 
Rc^lia 4 148: 5 18.3 
Rctlox process 10 423 
Redrawing operations: sheet ’ 
metal 12 251 

Retislait It 3H8-.3WI; 14 384 
Rc'dstone missile 1 541 
Redtop grass 11 389 
R»liiccd latitude 6 122 
Reduced pressure 6 12 
Reduced icmpcrutnre 6 42 


Reducing agents (chemistry) 

9 468 

hydride, metal 6 531 
nunferrous pyrumetallurgy 
11 122 

Reducing atmosphere thc^ory 
(origin of life) 7 497 
Reducing sugars 2 4.52 
Reduction (chemical leactioiis) 
9 404-467 

alcohol production 1 225 
of aldehydes I 228 
animation by ] 304 
electKKliemuai pKKess 
4 160 

iiorifei lous pyr<Hnei.dliii gy 

11 121-124 

in pyitiim-talluigy 11 118 
Reduction (dat.i) 4 17 
Reduction lormiilas 14 95 
Reduction geaisS 111 
Rcdiution of giavily 13 .5I7-.5IH 
Buiiguer 13 517 
flee air 13 517 
isostalu I.H 517-518 
Reduction photogiaphy 10 163 
Rediivid bug 14 628 
Keduviidac 5 0; 6 401. 7 '164. 
14 ik; 

Rrflnvms personulus 7 36*1 
Uetlwimd 2 2».5. ‘I 187; 4 293; 
II .389 

! Rce. l.akeS 116 
! Rerd 13 536 
I Ket'd Sicrnlu'ig cell 6 460 
I Rn-I 1 1 IWI 

.lig.ic, lossd I 23/ 
aloll I 646-617 
bariiei Jirt 2 103 
C»ipil.in Reef 10 21 
a>ial 3 474 175. 12 70. 123 
fossil s|x>ngcs 10 519 
talus brecna 2 326 
Kcef-buildei worm 10 16I 
Reefei (ship; 12 267 
Reels inagneitc lecording 8 38 
Rcunti ant cavities 2 577 
Rceniiy J 606; II 389.391 

aeiodyiiamic beating I 104 
ballistie /eiu lift 12 55l-rp52 
dereleraltoii 11 VH); 12 551 
heat dissipation 12 554 
beating It 3'.K) 391 
heating rate 12 551 
hypersonic flight 6 502n 
missile 8 514 
no.se cone 9 167-168 
.space vehicle 1 606 
spacecraft sliiictiirc 

12 551-.5.5G 

tyjK’s of vehicles 1 1 390 
wing striiciuie 14 510 
Reeves, FI. A. 1 1 98 
Reevon 5 244 

Reference, frame of see Frame 
of Fcfeicnce 
Rclcrencc iiooks 7 542e 


Reference junction IS 563 
Referred pain, deep 9 492 
Refined food processing 5 981 
Refined oil 10 72 
Refinery oil gas 5 552 
Refinery sludges 10 72 
Refining: lead 7 433 

nonferious jiyrometallurgy 
11 124-125 

pvrometallurgy 11 118 
Refining (pctioloum) 10 65*71 
Refining, zone 14 619 
Reflectance spectra 12 583 
Reflected waves 12 151 
Rcncctiiig antenna see. Antenna 
(aciial) 

Rcilccling power: elKlroplat- 
itig ol metals 4 .534 
Keficciing prism 10 623 
Reflecting telescope 13 448-452 
Kcfleriion (electromagnetic 
ladialion) 7 m: 11 391-395* 
alliedo 1 222-223 
fioiii diclcctifcs 11 391-394 
Fiesnel's law II 391 
fiiisiiated total internal 
rt'llectlon 7 182 183 
geometrical optics 9 363 
interference of waves 
7 180-189 
ionic oysials 7 251 
light 7 499 

microwave optics 8 4]6'417 
minor optics 8 .506 510 
noim.'il incidence 
refk-clivitv 11 391-393 
oblique incidence II 393- 
39-1 

plane paiallel itiU'rCaces 
II 391 392 

]jolari/ed (otnjjonenls 
1 1 393 394 

radar antennas 1 1 203 
radio-wave propagation 
11 321 

reflection from dielectrics 
11391-394 

; rellecttoti from metals 

I 11,394-39.5 
' selective 1 17. 11 394 

thin films II 392-394 
I Kenection fsoiipd) II 39.5-396 
archiicciur.il aamstics 
1 519 

echos 4 377 -378 
I reverberation 11 .537*539 

Reflection light 7 24 
diffuse 7 24 
mat surface 7 25 
seminuit surface 7 25 
spectral characteristica 7 25 
specular 7 24 

Reflection and ininsmlssion co- 
I efficients II 396-397 
I acoustics 1 518; 11 39?* 

I optics II 396-397 
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ReSection and tranamiasion 
coefBcienu— ron<. 
transmission lines and net* 
works 11 S97; 14 SO 
waveguides 11 3!i6-S97 
ReOection coefficient 11 396< 
SD7 

lUflccUon grating 4 180141 
ReOectitui nebulae 7 219'2:i0; 
924 

Reftection of space 18 362 
Retlcctiuii shooting 6 169*170 
Irequentv lange 12 148 
seismology 12 1S7 
Reflection symmctiies 18 362 
Reflection x*jay microscopy 
8 402 

Reflectivity II 391-9US 
define«l II 391 
Fabiy* Perot iiilerleiometcr 
7193 

of interference filters 
7 182*183 

interference of waves 7 187* 
189 

mirror optics 8 510 
Rellcctonietcr. light 10 172 
Reflertnnictei . microwave 
7 45-46“: 11 397 
ReClccioi; antenna 1 447 
cllipstmlal 11 8*4 
elliptical 7 27 
navigation systems 918 
parabolic 7 27 l 

patalKiloidal 11 3-4 
radar antenna 1 1 203 
Reflector, passive: navigation 
svsicmsOlB ' 

Reflector boiler 12 46*) 

Reflector niicropbonc 8 364 
Reflex, conditioned 4 42; 

II 897 *399“ 

bchavioial |>sychophysirs 
2 158 

factors ill coiidilioning 
11397 

instruniciital conditioning 
11399 

learning Ibeoiics 7 44 1 
neural merliaiiisins 11 398 
operant conditioning 
11399 

inroperties of a>nditioning 
11 398 

Reflex, labvrintbine accelera* 
tory to 529 530 
Reflex, righting 10 529 
Reflex, tonic labyrinthine 

10 529 

Reflex, tonic nenV. 10 529 
Reflex, unconditioned 4 42; 

11 399-402* 

behavioral psyciiophysics 
2158 

convergence 11 400 
divergefkce 11 400 


I Reflex, un<»nditloned*-^ont. 
excitation 11 400 
flexion 11 401 
inhibition 11 400 
intcrsegmciital 11 402 
lengthening 1 1 401 
reciprocal innervation 
II 400 

reflex arc 11 399-400 
reflex pathway classifica- 
tion II 401 

regulation of posture 

10 527 

segmental 1 1 401 
stepping 11 401 
stretch 11 401 
suprasegmeiilal 1 1 402 
Reflex act 4 42 

Reflex arc 9 54-55; 11 399-400 
nervous system (inverte 
bratc) 9 65 
Reflex camera 2 429 
Reflex findcis: cameras 2 428 
Keflex klystron oscillator 7 367 
Applegate diagram 7 368 
bunching action 7 368 
electronic modes 7 36H 
lre(}ueiicic*s 7 368 
Reflex piinting 10 166 
Keflex sight 6 298 
Reflux distillation 4 249 
Reloimatsk) icaction 1 230; 

II 402-405“ 
aldelivdc I 230 
con<lcii.sntion reaction 
5 376 

ketone 7 339 

Reluiming ({KMioieuin refin- 
ing! 11 403-404 
Clacking 3 532-535 
dehydiogcnatton 4 46 
fuel gas supplements 5 553* 
555 

Refr.irtnloy 7 265 
Refracted waves 12 151 
Kefi acting telescope 13 448-452 
Refraction (molar) 11 404*405 
Refraction, double sec Birc- 
iringenre 

Rrfiactioti (»f waves 11 405-408 
atmospheric 1 1 407 
atmosplieiic ao)ustlcs 
1632 

conical 3 592 
crystal optics 3 587-592 
double refraction 11 406- 
407 

electromagnetic waves 

11 40G-4U8 

electron diffracium 4 506- 
507 

^mcti leal optics 9 363 
Ught 7 499 

microwave optics 8 416-417 
optical lenses 7 451*454 
ra<lio-wavc propaga- 
tion II 320 


I Refraction of waves— eont. 
rainbow 11 331 
refraction (molar) 11 405 
refractometrtc analysis 

11 408-409 
seismic wavcHi 1 1 408 
seismology 12 151 
shore processes 12 300 
Snell's law 11405-408 
SOF\R 12 413 
sound I 632; 11 408; 

12 413.516 

spherical and aspheric sur- 
faces 12 608-609 
visible light 11 406*407 
water waves 1 1 406 
wave motion 14 425-429 
Refraction shooting 6 168-169*: 
12 148 

seismology 12 156 
soil site Investigations 
12 455 

Refractive index 3 89-90*; 

8 186; 9 350 
dichroism 4 i 08-108fi 
electron optirs 4 514 
Faiaday effect 5 181-182 
Maxwell's equations H 186 
optical iiiateiiuls 9 351 352 
leflection 11 391*395 
refraction (molar) 11 404 
Refractive materials, artificial 
1449 

see also Optical materials; 
Rcfractimi of waves 
Rcfractometci 6 97; II 408 
Rcfractometric anatvsis II 407- 
409 

Kcfiactoiiieiry 11 407-409 
Refiaaory II 400 ill 

nluminosiliraie icfrac- 
lories 11 409 
dolomite refractories 
11410 

furiiarc construction 5 577 
Iic.it-rcsisting alloy 7 266 
magnesite rc&actories 
11 109*410 
manufacture II 410 
miscellaneous materials 
11 410 

prn|)ertic$ 11 410 411 
silica 11 409 
see also Abrasive 
Relractory alloys: spacecraft 
structure 12 556 
Refractory day 7 330 
Refractory porcelain 7 374 
Refractory sand 12 22 
Refrigerant II 414-415 
Refrigerated truck 11 411 
Refrigeration 11 411-415 
absorption cycle 11 413 
air cooling 1 147 
air cyde 11 414 


I Refrigeration^eont. 
carbon dioxide 2 466 
cold storage 3 274 
compressor 8 349-353; 

11415 

condenser, va|)or 11 415 
cooling tower 3 452 
cryogenics 8 572-575 
cycle see Refrigeration 
cycle 

evaporator 11 415 
expansion valve II 415 
ice manufacture 7 4-6 
narine 8 130 
liquefaction of gases 
7 536 

marine machinery 8 125 
packing hoasc 9 489 
plant 14 271-272 
lefrigcrants and equip- 
ment 11 414 
ton of 13 666 
vapnr-compressum cycle 
11412 

Refrigeration cycle II 415-417 
cryogenics 3 574-575 
modihraiioiis to icvi-isc 
(1.11 not eyrie 11 416 
ruverM! Braylon cycle 
II 417 

icveiM* ilarnot e^dv 11 4Ib 
Refiigcialoi 11 417-418 
cryogenics 3 572-575 
electric II 117 
gas 7 537; 11 417 
magnetic 3 574 
theriurjstnt 13 593 
RefrigeiJtoi cut 11 418 
Refringencc 10 417 
Hefiadrella 6 433, 13 10 
Regain moisture rtmtcni 8 533 
Urgalfi us glesne 7 389 
Reg.in, C. r. 9 442 
Regeii.J.I0 129 
Rogenciation (hiolog)) 11 418 
424 

Bi yo/oa 2 356 
nerve 1 1 423-424 
Ophiuroidca 9 344 
plant morphogencMs 

10 361 

Poiychaeta 10 
Porifera 10 518 
regeneration in inverte- 
brates 11 418-421 
tcgcncralion in vertebrates 

11 421 424 

regenerative capacity 

11416 

Rhynchococta II 559 
Rqpmeration (engineering) 
11424 

Regenerative detector 1 361 
Regenerative heat cyde: stca® 
engine 14 272 273 
R^enerative open*hearth f6f* 
naoe IS 95 
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Regeneniive ndlo receiver 
11258 

jtcgeneratlve'reheat cydei 
10558 

Regenerator (itrippiog column) 
IS 185 

Regge polcfl 18 60 
Regge trajectories 18 60 
Regional channels (broadcast- 
ing) 1 363; 11 249 
Regional climax 18 234 
Regional ildtU41t^ 

Regional metamurphism 8 303; 
11591 

stress, cauK of 10 68 
temperature, result of 
1088 

Regional planning 7 392 

liver devdopment 11 582- 
583 

Rrgiiter. air 11 424 
location 11 424 
leister circuit 18 349 
Regulith II 424-425 
Rt'gosuh 12 440 

Rfgii'sMoii (inathematHs)' Hia 
listics 13 74 
see aho Biometrics 
Rrgul'it flower 5 327 
Regular hexagon 6 434 
Regular ptilygon 10 471 
Regiilat polyhedron 4 71 
Regtilai polytopes 
10491-492 

Kogiilar sfilutions 12 488-491 
Rl-ruUiU 4 3725: II 425* 
Regulation 11 425 
Regulation of posture 
10527-530 

Rtgulalivc egg 3 168; 9 459 
Regulator II 425 
Rt'gulatur, voltage see Vdtage 
regulator 
R<gulex4 230 
Rcgulus7 455; 13 41 

ralerdula 7 361 
Kcgulus I missile I 543 
Regur 12 437 
Relibcrg, P. B. 2 199 
Reheating (steam) 11 425 
reheat cycle 14 273 
Rehin, W.94SB 
Reirhclderfer. F. W. 1 93 
Reichoibach. H. 7 579 
Reichensteio, J. F. M. von 
13 482 

R^ichert-Meiisl value: fat and 
oil, nonediblc 5 190 
wax 14 444 

Reiclatein,T.12S2. 575; 

6482 

Reid vapor pressure 14 274 
aircraft fuel 1 178 
^^ighardia 2 643 
^•ghardiidae8643 
Reindeer 11 425 

dental formula 4 66 


Reindeer inosi 7 448 
Heines, F. 9 83 
Reinforced concrete 11 426 
column 8 371 
concrete beam 3 367-370 
loads 11 426 
prestressrd 10 565-587 
steel 11 426 
see also Concrete 
Reinforcing filler: rubber 
11 636 

Rclssert compound 11 191, 193 
isoquinolinc 7 289 
Relapsing fever 1 434; 3 66; 5 7; 
U 426: 18 4 
Ixodides 7 298 
in man 11 426 
prevention 11 426 
transmission 11 42^ 
type species cliaiacicristiis 

11426 

Relative acceleration 
11427 

Relative biological efficiency 
(RB£) 9 198; 11 221 
Relative error 12 310 
Kehtive humidity 6 515*: 

1183 

air conditioning 1 144 
bioclimatology 2 201 
measurement 6 572*573; 

8 533 

Relative humidity measure 
ment: psychrometrics 
II 62*84 

wet- and dry-bulb ther- 
mometers 1 1 82 
Relative motion 1 1 426-428 
friction 5 535*536 
relative acceleraUon 

11427 

relative velocity 11 427 
space-time 12 556-557 
Relative tiucUdir mass 1 652. 
662 

Relative permittivity see Di- 
electric constant 
Relative velocity 11 427 
Relativistic cosmology see Cos- 
mology 

Relativistic electrodynamics 
11428-431 

circular particle accelera- 
tors II 430-431 
etedromagnetic radiation 
11431 

invariance of Maxwell 
equations 11 426 
linear partide accelerators 
11 429-430 

relativistic beanu 11 428- 
429 

synchrotron radiation 
11 431 

RdativisUc mechania 11 481- 
483 


Relativistic mechanics~conf. , 
fim law of motion 11 431- i 
482 

four-dimensional formula- 
Uon 11 432 

longitudinal mass 11 482 
relativistic hydrodynamics 
a 432-433 
relativity 11 434-435 
rest mass II 533 
second law of motion 
11432 

transverse mass 11 432 
uniformly accelerated mo- 
tion 11 432 

Relativistic quantum theory 
II 179-180 

Rdativistic wave equation 
11 187 

RelaUvity 11 433-438 
and causality 2 571 
clock paradox 3 206-207 
deflection of light 11 438 
Einstein shift 4 417 
Einstein's elevator 1 1 486 
Einstein's law of gravita- 
tion 11 436-437 
expanding universe 6 9 
Fiu-Gerald-Lorentz con- 
traction 11 484 
four-diinensional formula- 
tion ] I 434-435 
fourth dimension 5 490 
frame of reference 5 492- 
493 

general theory II 435-438 
gravitational waves 11 437 
graviton 6 206 
inertia of cneigy 7 90 
law of geodesic motion 
11436-437 
light 7 504-506 
Loicntr transformations 
7 586 

imwing frames of reference 
11 433-434 

observational tests of gen- 
eral theory 11 488 
orbitoC Meicury 11 438 
principle of covariattce 
11436 

principle of equivalence 
II 435-436 

quantum field theory 
11 151-153 

relativistic electrodynamics 
11 428-431 

rebtivistic mechania 
11 48M93 
rest mass 11 53$ 
Schwarzschtld's solution 
11 437 
11 437-438 

solutions of 6eld equations 
special (restricted) theory 
11 488-4S5 


Relativity-conl. 

tijne-dilauticm 11 434 
verification by solar-edlpee 
photographs 4 361 
Relaxation (physics) 8 541 
Relaxation, magnetic see Mag- 
netic relaxation 

Relaxation oscillator 11 436* 
440 

astabie multivibrator 
11439 

blocking oscillator 2 262; 

11438 

gas-tube 11 438-439 
glow-tube 11 438 
multivibrator 8 628-632 
pulse generator 11 93-94 
saw-tooth generator 12 44 
solid state devices II 489 
Uiyratron 11 439 
transistor 11 439 
iriggei circuit 14 90-91 
vacuum-tube 11 439 
Van der Pol (^illator 

11439 

Relaxation process: magnetic 
8 42 

Relaxation spectra 4 1 15 
Relaxation time (electrons) 
11440 

Boltzmann transport equa- 
tion 2 282 

kinetic theory 7 553-355 
Relaxation time (plasma phys- 
ics) 10 394-395 

Relaxation times (magnetic) 

8 41-43 

Rclaxin 11 477 
Relay n 440-442 

armature or clap|>er type 
11441 

balanced-beam II 442 
blowout coil 2 270 
contact arrangements 

11441 

rontacts 3 420 
differential principle 

11442 

electromagnet 4 489 
function 11 442 
induction 4 446 
induction-cylinder 11 441 
induction-disk 11 441 
imtantancous II 440 > 
mcdianical design II 440 
nomenclature 11 441 
plunger 4 446; 11 441 
protective 4 446-448 
storage devices 18 159 
swiuhing4 178 
thermal 11 442 
time action 11 440 
Relay II satellite 3 32D-320tf 
I Reliability ofequipinent 
I 11 443-445 

I air armainent 1 534-5I5 
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ReUablUty of equipment— rrmt. 
component design IS S79 
electronic circuits S 134 
engineering application 
11445 

{allure rate 11 443 
guided missiie 6 291 
joint probability 11 443* 
444 

maintainability S 75 
mathematical basts II 443 
miniaturi/ation of equip- 
ment 8 486-471 
molecular electronics 8 545 
nujnl>cr of faihiics 1 1 443 
number of survivors II 443 
parallel reliability 11 444 
probability 11 443 
reliability predictions 
11 444 

reliability program 11 415 ' 
scries reliability 1 1 444 
single unit II 443 
systems etiginm mg IS 37*1 I 
vacuum-tube reliability I 
14 251 I 

Relict launus 7 273 
ill illJck Sea 2 253 
maciocvulution 8 11 
Relict soils 9 522 
Relief featines on maps 2 534. 

3 425: IS 677 

Relief printing: flat-brd pres^rs 
10 m-m 

platen pr<^sses 10 GOO 
priiuiiig 10 596 GOO 
rotary piesses 10 598-599 
special pic*ssc!* lOGOU 
typesetting 10 598 
Relief (leltcrpress) processes* 
aniline presses 10 620 
flat-bed piciucs 10 620 
offset presses 10 621-622 
platen piesscs 10 620 
printing press 10 619-621 
ratary presses 10 620 
Relief valve 12 3: 14 260-261 
safety valve 12 3 
Keluctamv 11 445-446 
magnetic units 4 461 
in parallel 1 1 446 
in series 11 446 
Reluctance motor 11 446 

alternating-current motor 
1284 

torque 13 371-372 
Reluctatice torque: synchro- 
nous motor 13 371-372 
Rem II 616 

Remainder tcim: scries 12 192 
Rrmalloy 8 35 
Remane, A. 11 633 
Remanence 4 489: 6 509 
electromagttei 4 489 
Remanent magtietiration: of 
rocks 11 595 


Remiges 5 195 
Remington. C. L. 1 463. 473 
Remora 4 358-359 
Rcmotc-control system 11 446- 
447 

alarm systems 1 222 
electric power substation 
4 440 

master-slave manipulator 
11446 

repealer, synchro II 447 
iclcinclering 11 446 
television 11 446 
Remote-cutoff 9 627 
Remote guidance* drone air 
craft 4 274 

Remote manipulators; radio 
chemical laboratories 
1 1 2'm 2*)!) 

Remsen, 1. 12 1 
Rt'iial artery 1 487 
Renal calculi 3 194 
Renal capsule 14 221 
Renat colic 7 343 
Renal disease 9 40 
Renal failme? 344 
Renal function 14 220-232 
tests 3 103 

Renal plasma flow 14 231 
Renal [Kirlal veins 2 49*1 
Rendering: fat and oil. noiiedt 
ble 5 190 
f<HKl 5 388 

Rciid/ina soil 12 437 
Ren£ 41 7 266 
Renewable fuse 5 578 
Renewal time (estuuiy) 5 82 
Reniciile 6 176 
/ffrti//«2 22l’3 25V. 9 65 
tiemlla amvct/n'Wiiui 9621 
Rennei, Paul 14 171 
Rennets 12 
pepsin 9 628 

Rcniiiii4 167; 5 27,201; II 417. 

14 232 233 

emliNrine gland 4 58H 
protein inelalKilism II 12 
Reuse, W. 13 272 
Keo I vims 14 328fi 
Ken II viius 14 328a 
Keo III VIIUS 14 328a 
Reovirus 4 66<i 
Rep 11 616 
Re|>aii ship 12 267 
Re})caler submarine telephone 
rable 13 430-140 
Ke|>eatei, syneliro 11 447-448*; 
13 368-369 
single input 11 447 
two inputs 11 447-448 
Repealing ihemlolitc 9 358-362: 

15 545 

Rep|>e, J. W. 1 37: 3 641 
Reppe process 5 565 
Reppe synthesis 4 1 17 
Rcpxecipitation 10 573 


I Representation theorem: In- 
formation theory 7 102 
Reprocessing (nuclear fuel) see 
Nuclear fuels 

Reproducer, disk see Disk re- 
cording 

Reproduction: conjugation 
3 4005 

lateral umjugation 3 401 
Reproduction, animal II 448- 
450 

asexual reproduction 
11 448-449 
autogamy II 450 
hinary fission 11 448 
budding U 448-449 
crinjugalion 11 419-450 j 
fertiliration 11 450 ' 

fragmentation II 448 ' 

imiiliple fission 11 448 
liarrhenogciiesis 11 450 
IMiKcmbiyuiiy 11 449 
.schi/uguny 11 418 
sexual :*c prtKliictioii 
11 449-450 
s|mriilation 11 448 
synganiy II 450 

RepriMlurlion, plant II 450-454 
asexual teproducium 
11 450-452 
deviations II 454 
fcrtili/atioii 11 454 
grafting of plants 6 245 
plant giuwth 10 329 
pulhnaticd^ 11 454 
seed development IJ 454 
M'Mul lepiixluction 
11 452-454 

Kepimliutioii, viuiid 4 236 244 
Re(>todnciive Indiasior II 45 1 
462 

care of the young, biids 
11460 

(ate id the young, mam 
ni.ds 11 460 

couiisliip and i>uir foima- 
turn II 455-456 
egg icriili/ation 11 45G 
(‘gg incubation 11 459 
U)inenopteia 6 573-583 
nest building, biuls II 45B 
nest building, fisites 11 459 
nest building, marouiais 
11458 

|>arental behavior 11 458 
462 

physiological regulation 
11456-457.460 
pregnancy and birth 11 459 
reproductive territory 
11455 

sexual behavior li 455-458 
Reproductive growth (plant) 
10 332 

Reproductive system 7 186; 

U 462-480* 
androgen 11 477 


Reproductive fyfltem>^ont. 
auxiliary gland* hiiiolK- 
11 47J 

brerding Ka»n II 475 
ramparative anatomy 
11 468-473 

copulatory organs 11 4w 
467. 472-473 
corpus luieum histology 
11474 

embryology 11 462-468 
endrocrine function in re 
production 11 476-478 
Mtrogen II 477 
fstrus and menstrual cycles 
11475-476 

cxcietory ducts hUlvlogy 

11473 

external geniulia hisiol 
ogy II 474 

factors omtrdling feniliu 
11 479-480 
fallopian tube 5 179: 

11474 

female genital tract (lit 
ferentialUm II 466 
female repriMhutive sjs 
tern histology 1 1 474 
genital ridge II 462 -163 
genital tiact development 
IH(W-466 • 

gestation |>criod 6 182 
gutiadal ahuoimalities m 
embryology 11 465 
gonad developinciu II 462 
•163 

gonad organogenesis 11 4M 
histologv 11 473-474 
Iioiiiiuiul control [| 477 
honnoiul contiol in em 
In vology 1 1 467 468 
indiffeieni stage in cm 
bryology 1 1 465-466 
liisccta 7 136 
li‘sions 1 1 479 
maleducu 11 471-472 
male genital tract ddfei- 
eiitiation 11 466 
male reproductive system 
histology 11 473 
mating 11 476 
mcilullary cords origin 
11464 

menstruation 11 476 
neural humoral contiol 
11 479 

nctnocndocrine function 
II 478-479 

ovarian organogenesis 
11463 

ovarin II 464, 468-469, 474 
oviducts II 469-470 
ovum maturation 11 47*1 
penis 11 473-474 
physiology 1 1 474-480 
pituitary hormones 11 476* 
477 
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Reproductive syatem-cont. 
scrotum 11 473 
jKtx determination in cm* 
bryology 11462 
sex reveml of the gonad 
in embryology 11 465 
sterility, facton conurol- 
ling 11 479-480 
(cstcs 11 464, 470-471, 478 
tciticular organogenesis 
11463 

urinary system role in em- 
bryology 1 1 462 
uterus II 474: 14 236 
vagina 1 1 474 

Reproductive system disoiders 
11480-482 

Irmatc system 11 480-481 
benign tumors 11 481 
ccrvik uteri II 481 

iii.ilign.itil (iiiiiois 

11 481 

ovaries 11 480-181 
|x-Ki(. eiuioiiu'tiiosiH 
M 4HI 

ulciiis 11 481 
vagina 11 481 
vulva 11 481 
lu'rm.iphtoditism 6 425 
inalesyMem II 481-482 
epiditlymis 1 1 482 
peiits 11 482 
|iios(atc 11 482 
testicles 11 481-482 
uielhra 11 4H2 
va> delerens and seminal 
vesicles II 482 

R( |ii(Hliicti\c tcrnUiry It 45.5 
Ri'ptaiuin 4 28 
KipiiU' \tu' Ke]tlili.i 
ke]>iilehke diiKisaiir 11 484 
Krptihu 1 420. 8 13; II 482 
l«f ; 13 531 
Aiunioia 1 328 
Aiiapsida 11 483 
Arthosiiut ia 1 1 483 
characteristics 11 482-483 
(.tielonia II 482 
com|).uisoii oC II 483 
Ciocodilia 3 551-553; 

11482 

Ktnapsida 5 124; 11 483 
extinct 8 251 
Leptdctsaiiiia 11 483 
Varapsida 11 483 
phylogvny 1 1 463 
Rhynclioccphalia 1 1 482 
skink 12 373 
Squamata 11 482 
.Syiiapsida 11 483 
Reptilia fossils 11 483 484 
Anapsida 11 484 
Archc^auria 11 484 
fossil groups 11 484 
Icluhyopterygia U 484 
Upldouuria II 484 
paleoecolc^ 11 484 


Reptilla fossils~ro»l. 
Protosauria II 50-51 
Synaftftda 11 484 
SynaptcMauria II 484 
Repulsion-induction motor 
11 485 

Repulsion motor 1 285: 11 484 
485* 

bn^lics 3 328 
commutator 3 328 
repulsioii'iiidiiction motoi 
11 485 

repulsion-start, induction- 
run motor 1 1 485 
I Repulsion-start, induction-run 
motor 11 485 
Rusal’s e<|uatiun2Bi 
Rescue chamber (submarines) 
13 213-214 
Rescue wheat .5 183 
Rese.(rch iiionogiaphs 7 5125 
Reseat ch leporis 7 5425-5 12c 
Rfseda lutenta 5 296 
Rcscipinu 10 95, 359; 14 16 
Kes<>iv<’b.illcry 11 4K5-487 
clectiolyte artivalcil bat- 
Irries 1 1 IHO 
gjs activated batteries 
II 486 

ihernul biitteties II 486 
watci-jctivaled batteries 
II 485 

tee al\o B.iitciy (electric) 
Reseivoir 5 99, 11 189; 14 399- 
400 

disliihiitiun 14 406 
silting in 14 399 
soiiice of waU'i 1 4 405 
storage 14 106 
water 14 406 

walei (Oiisc‘iv.ition 14 392 
Rcscmvoii rock 10 61-63 
Keseivoii ira|>s (pcMioleiim) 

10 63 

Residential wiring 3 393 
Residual iiirrent 10 455 
Residual fuel oil 10 72 
Residual insecticide 7 140 
Residu.il magnetism 4 224 
Residual oil 10 54-55 
Residual rays’ ionic crystals 
7 251 

reflection II 594 
Residual regolith 11 425 
Residual n'sislivity 11 M7 
Residual soils 4 614 
Rc'sidual vah’iicc 3 457-458 
Residue classes: number theory 

9 224 

Residue gas 9 5 

petroleum engineering 
1058 

Residues: petroleum products 

10 72 

Residuum; crude oil fraction 
1066 


Resiiicmce 11 467 

clastic stmins IS 184 
Resin II 487*; 14 215-217 
adhesive 1 66 

adhesive, structural 1 67 | 

amber 1 299 
definition 10474 
ion exchange 7 24 1 -243 
paint 9 403 

in textile finishing 13 539* 
541 

see also Polymer 
Resin acids II 629 
Resin duct 12 128 
R«iin ol guaiac7 514 
Rcsiiiite 3 232 
ResiiiN, silicoiu? 12 3215-325 
Resist piinling 13 542u 
Resistance 4 458-459*; 1 1 493 
elccttic 11 487 
clccdical measurements 
II 490-495 

paiallel combination 4 222 
piinlcd circuit components 
10 596 

seiics combination 4 222 
RcsiHtance (^lli{>s) 12 276-279 
ship design 12 269 270 
Kesisianu'. acoustic 7 37 
RcMMatKc, drug 4 275 276; 

13 528 

Resistance, electrical 11 487 
elect! icul units 4 461 
]Kdiop7 257 
iion alloys? 264-265 
lattice vibrations 7 412 '<13 
mc.tsuiemeni 11 400-495 
<d iiietah at low tciu|icra- 
luic-s 3 581-582 
nonohniic 12 16() 
olmi 9 276-277 
^ Ohm’s law 9 277 

.siaiidaids ol 4 458-459 
see eiso Rc-ststiviiy, electri- 
cal 

Resistance, mechanical 411; 

7 38 

forced iiscillaliuii 5 437 
see alw Friction 
R>‘sisianc(' biasing 2 3^ 
Rc'sistance commutation .1 327 
Resistance decade 11 494 
Resistance heating 6 377; 
11487-490* 
direct heating 11 467 
electrical input 1 1 489 
beat transfer 11 488 
iron alloys 7 264-265 
molten salts 11 488 
operating voltage 11 490 
ovens and CurnaOr^s 11 487 
resistor materials 11 488 
temperature control 11 490 
Resistance measurement 
II 490-495 
ac resistance 11 492 
applications 11 495 


Resistance meuurement— eonf. 
(ximparison by potential 
drop 1 1 492 

comparison methods 11 492 
deflection methods 11 492 
electrical circuit testing 
3137 

high resistance 11 491 
inductive lesistance 11 491 
Ketvin bridge 7 3S4-SS5 
low resistance 11 491 
megger 8 208-209 
ohmmeter 9 277-278; 

11 492 

resistance decade 11 494 
reustance standards II 493 
spui ious leakage paths 
11 491 

vultmcier-ammeter meth- 
od 11 492 

Wheatstone brid^'c 14 485- 
487 

Rcsistaiios-ratio bridge 2 442 
Rrsislauce stnndar<)s 11 493 
primary 1 1 493 
secondary II 493 
Revistauce testing, inflation 
see liisulauoii resistance test- 

Rosistaiice ihennonieler IS 588 
low temperature tltermom- 
ctry7 600 

R<*&istame iqiict welding 
14 468 

ResKiance welding 11 495-496 
turretii controls 11 496 
flash welding 5 296*; 

11495 

heat gcnctatcd II 495 
meclianical stnicture 

11495 

jiercussion II 495 
principles 11 495 
pt ejection II 495 
scam 11 405 
spot 11 495. 13 12 
u|MGi II 495 

w’clding and cutting of 
metals 14 467-468 
welding- time controls 

11496 

Resistive ink 10 596 
R^istivity, electrical 11 495- 
497* 

conductivity 3 391-392 
of the earth 13 507 
elect! teal conductivity of 
metals 11 496-497 
electrical units 4 461 
of ice 13 513 
insulation, electric 7 155 
mineral prospecting Vi 22- 
23 

piewure variation 11 496- 
497 

residua! resistivity 11 497 
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RoifUvity, electrical-conf. 

■oU tile InveitigiUoiu 
IS 455 

Murcei of resistivity 11 497 
of superconductors 13 296 
temperature variation 

11496 

thnmal conductivity 9 990 
Resistivity, tliermal 3 990 
Resistivity well lodging 14 471 
Resistor II 497-499: 13 904 
adjustable 1 11 498 

atU>nuator 1 664 
ballast 2 75 

corapostcion resistor 11 498 
construetton 11 498 
for electronic circuits 
11498 

fllni'type resistor 11 498 
inductive wim-wound 
n 498 

instrument resistors 

11497 

IR drop 7 257 
noise 9 1)7 

noninductive wire-wound 
11496 
pad 1664 

potentiometer 10 542 
power resistors 11 497 
printed-circuit 10 596 
Q measurement 11 134 
rheostat II 545 
standard 4 458-459 
temiicrature- variable 2 75. 

109; 13 5545, 588 
I'homas 4 459 
use II 497 

wire- wound resistors 11 41^ 
Rescdlavine W 4 305 
Resolution (racemic mixtures) 
13 126 

RMolution, wavelength: spec- 
troclwmicai analysis 12 579 
see also Resolving power 
(optics) 

Resolver syneliro 13 S69 

coordinate system convert- 
ers I 383-384 

sine-cosine generator 1 378 
Resolving power (optics) 

11499 

chromatic roolvlng power 
II 409-500 

diffraction grating 4 140: 

II 500 

Fraunhofer diffraction 
4195-136 

of Interfcronmters 11 500 
of microscopes 1 1 500 
optical images 7 30 
ofjnriimsll 5(K) 
of telescopes U 500; 

IS 449-450 

Resolving power (spectrome- 
ters) 2 183 


Resonance (acoustics and me- 
chanla) 11 500-501; IS S65* 
instruments 10 206 
vibration isolation 13 318 
Resonance (alternating-current 
dreuiut) 1 270; 11501-502 
antireaonance 1 274, 462. 
11 502 

bandwidcli II 501 
multiple resonance 1 1 502 
parallel circuit 1 274, 482: 

11 502 
Qll 133 

rr^nana* curve II 501 
scries circuit 1 273: 11 501 ' 
Resonano: (molecular struc- 1 
tuie) 11 502-504 
aromatic hydrocarbon 
1547 

bennme 11 502 
bond enctgics 11 504 
carhanion 2 449 
carboxylic acid 2 474-476 
chemical binding 3 25-26 
chemical siructuies 3 39 
quantum chemistry II 147- 1 
146 

vinylogy 14 326 
Resonance, antiferromagnctic 

8 46 

Resonance, CerrimagnetiL 8 46 
Resonance, femmiagnciic 8 40 
Resonance, mcclianicai 8 191 
Kcsonaiice, nuclear 8 600-6006; 

9 88 

Resonance, iiarainagnetic 8 46 
Resonance escape probability 
II 365 

Resonance fluorescence see 
Fluorescence 

Resemance level, nucitar fission 

5 289 

Rcsonanu' tliet>ry of heating 

6 354M-3541) 

Reionaiuc transformer 9 573*: 
II 504-506 
radiftgraphy It 303 
Rcsuiiaiice-volley theory of 
heating 6 954a-354b 
Resonant cavity: impedance 
standards 7 39 
klystron 7 366 
measuictnent of Qo 
7 41 

measurements of 7 41 
leave ctfuatton 14 420 
see also Cavity resonator 
Resonant-cavity wavemeter 
14 440 

Resonant circuit 19 390 
lUsonant-drcuit oscillators 
9421-422 

Resonant detector 7 106 
Resonant frequency 13 865 
umiitie resonator 11 505 
rooms 1 518 


Rcsonant-frequenqr bridge 
5 507-508 

Resonant lines 14 420 
Resonator, acoustic 11 505-506 
damping 11 505-506 
energy absorption 11 506 
Helmhtdtz resonator 
11505 

mufflers B 623-624 
musical instruments 8 665, 
667 

jnezoelectric crystal 
10217 

resonant frequency 

11505 

Rrionator, cavity see Cavity 
resonator 

Resonator, dectiical (tank) 

13 390 

Resonator, HclmhoU/ 11 505 
Resonatw, mechanical 4 12 
Restncinc violet 4 302 
RcsordnollO 112. 113; 11 506 
Respiration 11 506-509 
availability of oxygen 

11508 

avian 1 1 529-530 
cimilation and respiratory 
organs 11 507 

compensation depth 12 106 
a>mpcnsaiion intensity in 
sea 12 106 

diffusion and drculatimi 
II 506/ 

diffusion respiration 

11506 

mammalian II 530-531 
Mastigophora 8 170 
oxygen consumption 11 508 
oxygen partial prcuure 
and consumption 11 508- 
5n<i 

oxygen requirements 

11507 

regulation of respiration 

11509 

see also Respiratory sys- 
tem 

Respiration (bacteria) 2 7 
Respiration, external 11 509- 
510 

alveolar ventilation II 510 
anoxia 1 435 

diffusing capacity of lung 

11509 

Respiration activity 
11 530 

Respiratory center 11 509 
carotid body 2 531 
Respiratory disease: adenovirus 
165 

Respiratory enzymes: biologi- 
ail oxidation 2 214 
Respiratory organ: gill 9 186 
lung 7 618 


I RMpiratory pigaunu U 5u 
I 513 

chlorocruorin 11 512 
composition 11 510-511 
Crustacea S 565 
distribution 11511 
hemerythrin 11 519 
hemocyanin 11 512 
oxygen-carrying capacity 

11512 

Sipuncttlida 12 346 
structure 11 511 
Respiratory quotient 2 26: 
11508 

Respiratory system 11 513-532 
adaputions in terrestrial 
animals 11 531-532 
air movement in lung 
11 529 

amplilbian gill devdop- 
ment 11 517-518 
amphibian lung eirbiyol- 
ogy 11 521 
anatomy 1 1 522-525 
anoxia 1 435 

avian respiration 11 529 
530 

biid lung embryology 
11521 

bliMxl supply 11 524 
bunchi.il gill (^‘vclopnirnt 
11 514 

bieathing II 525-526 
breathing mechanism 
11530 

bionchopulmonary seg- 
ments 1 1 523-524 
bronchus 2 349 
buccopliaiyngeal brcatliiiiy 
11 528 

chloriiU'-exaetitig cell In 
gills 11 518 

cydostome gill develop- 
ment II 5)5 
dead space 1 1 528 
dipnoian gtll developincix 
11516 

elasmobranch giU develop 
ment 11 514 
embryology of the lung 
11519-522 
epithelium 11 525 
gill anatomy 6 166 
gill brandiial system 
11518-519 

gill comparative physioiog> 
11518-519 

glU development II 
518 

gill ectoderm and ewio- 
derm development 

11 518 

gUI filament 11 518 
histology 11 525 
Holocephalt devdop" 

ment 11 816 
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Respiratory lyftem-ronl. 

hiti&in en^o lung 
11521522 
Ituecta? 155 
lamellae (giU) 11 518 
lung7 618; II 525-532 
iDammalian ragpiradon 
11 5SO-551 

myoplastic fibers 11 580 
nerve supply 11 524-525 
osmotic and ionic regula- 
tion in gills 11 518 
other amphibian respira- 
tory devices 11 518 
other respiratory devices of 
fish 11 516-517 
other vital requirements 
11525 

pleura 11 525 

prc!»ure chanj^ and venti- 
lation 11 530-531 
primitive chordate gilt de- 
velopment 11 513 
reptiles II 528 
repti lian lung embi yotogy 
11521 

respiration, external II 510 
icspiialion in aquatic ani- 
mals 11 531-532 
suspension of breathing 
11 531 

telcoKioine gill develop- 
ment 11 516 

thoracic cavity II 522-523 
ihoracoalkloiuitiai breath- 
ing 1 1 528-520 
\t‘iiebrate resphatory 
legulalion 11 531 
visceral atrhes 11 513-514 
Mlal capacity II 528 
Kispiratory system disorders 
11532 

atiovia 1 435 
lung disorders? 618; 

11532 

pulmonary circulatory dis- 
i‘ai>cs 11 532 
ili*s|)OMse 1 1 533 

hiolr^cal see Behavior, 
ontc^ny of; fiioassay; 
Disease; Immunoir^; 
Reflex, conditioned: Re- 
flex. iinamdidoned: Sen- 
sadon; Sense organ; 
Virulence 
linear 11 533 
logarithmic 11 533 
magnetic 8 39-40 
mass 11 533 

inerda of energy 7 90-91 
relativistic mechanics 
11431 

ileMihg potentials 2 255 
^'titudon, coefficient of S 291 
^Oe, F. 7 443 


Restoration (atcheologleal 
chemistry) 1 512 
Restoring fora (harmonics) 
<341-342.343 

Restoring torque (mechanical 
oscillator) 6 343 
Re^Utrahten see Residual rays 
Resultant of forces 11 533-534 
cotlinear Coras 11 534 
concurrent forces 11 534 
coplanar forces 11 534 
force 5 436-437 
three-dimensional force 
system 11 534 
Resupcrlicat cycle 14 273 
RcsurrecUon plant 12 157 
Retaining rings 12 390. IS 16 
ReUining wall 11 534-535 
cantilever wall 11 535 
counterfort wall 11 535 
drainage 11 534 
earth pressure 11 534 
gravity walls 11 535 
semigravity walls 11 535 
soil nmchania 12 458 
surchar^ 11 534 
types 1 1 534-535 
weep holes 1 1 534 
Retardants: Clameptoofing 
5 295 

Retardadon analysis 3 93 
Retardation theory: |x)Iurixed 
light 10 453 

Retarder: chemical 7111 
concrete 3 364 
Rete testis 11 473: 13 524 
Retendvity see Rcmancnce 
Reticular cell 13618 
Reticular fiber 3 402-403 
Reticular formation (brain) 

9 55; 11535-536 
anatomy 1 1 535 
influence on behavior 
11535 

Reticuiariaceae 8 687 
Reticulated beede 3 276 
Reticuliie 11 103 
Retirulitermes 12 407 
ReticuUtrrmes flavipes 7 285; 
13 494 

Reticuloendothelial cell 2 186 
Reticuloendothelial system: 
hematopoiesis 6 396-398 
jauiulice 7 302-303 
Redculosa 10 513; 11 536-537* 
Reticulum 4 150 

endoplasmic 2 5B8 
Retina 5 169: 12566; 14335 
anatomy and histology 
3169 

embryology 5 168. 165 
histogemesis 5 164 
enra serrata 5 163 
pars caeca retinae 5 163 
|xirs iridica rednae 3 164 
tunica vasculosa Imidi 
3104 


Rednaculum 7 459 
Retinene 12 566; M HI 
isomers 10 161-182 
photorecepdem 10 181 
ll-ds-Rednene 10 182 
Kednidi 11 537 
edology 11 587 
reaction to injury II 537 
Retinitis pigmentosa II 537 
Retinoblastoma 5 171 
Rednula cell 7 125; 10 180 
Retort: pyromcullurgy 11 122 
Rclriccs 5 195 
Retroflex action 8 606-607 
Retrograde metamorphism 
3 303 

Retrograde motion (astronomy) 
11587 

Phoebe 12 41 

Retrolental fibroplasia 5 171- 
172 

Retting 3 250 

textile microbiology 
18 542a 
Hetum IS 406 
Retziut, A. 1 461 
Rouleaux. Franz 8 195 
Reunion Islands 9 263 
Rcuss. F. 4 525 
Reussella 5 435 
Reverberation 11 587-539 
architectural acousdes 
1518 

bottom 12 504 
chamber 1 665 
decay rate II 538 
echoes 4 377-378 
mean free path 11 588 
reverberation time 11 537- 
SSB 

revcrbcratlon-tiuie formu- 
las 11 538-539 
sonar 12504 
surface 12 504 
volume 12 504 

Reverberatory furnace 2 544; 

3 465; II 123 

Reversal speed: aeroelastidty 
190 

Reverse circulatiMi drilling 
2297 

Reverse-current protccdon 
4447 

Reverse-phasc-rotation protec- 
don 4 447 

Revene plate 10 610 
Reverse reactions (dicmical) 

7 358 

Reversed {4iase partition diro- 
mat<^r4phy 8 95 
Reversible adiabatic process 
3 573: 7 272 

Reversible process 13 572 
Revetment 3 242: 11 539 MO 
groins 11 540 
mattresses 11 539 


Revetment— eont. 
pile dikes 11 539 
types 11 539 

Revillaglg^ Islands 9 268 
Revolute vernation 8 361 
Revolution (earUi nmUon) 
6124-125 

Revolution oninter 13 382-383 
Revolver 1 537-538 
Reymet 5 245 
Reyroond, P. du B. 8 178 
Reynaud’s disease 6 38 
Reynolds, 0. 2 309; 5 Ml; 

12 278 

Reynolits' law 14 2-3 
Reynolds number 10 289; 

II 540 

of aunospberic flow 3 355 
boundary-layer flow IS 226 
hear convection 3 442 
ship propulsion 12 279-280 
subsonic flight IS 2% 
sti|)cracfodynamics 18 298 
viscous flow 14 334 
RF see Radio frequency series 
of entries 

Rh bhKxi groups 2 268-269: 

3 201:8 172 

antibody, complete 2 268 
genetics 2 268-269 
hemolytic disease of the 
newborn 2 268 
terminology, Fisher-lUce 
2 268 

terminology. Wiener 2 208 
Rhabdias bufonii 11 5^ 
Rhabdiasoidea 11 540-541 
Rhabdiic 8 S12 
Rhabdida 9 30 
Rhabditida 9 30. 33 
A/ia5dt(ii2 601;5 2S4 
Rhabditoidea 11 541 
Rhabdoralyptus 7 638 
Rhabdochromatium 11 552 
Rhabdocoela 10 414; 11 541- 
543; 14 1445 
Cateiiulida II 641 
Dalyelloida 11 541-542 
Kalyptorhyuchia 11 542 
Macrostomida 11 541 
Ncorhabdocoela 1 1 541 -542 
remnooephalida 
II 542-543 

Typhloplanoida 11 542 
Rhabdoids 10 414 
Rhabdome 7 

Rhabdomere 7 125; 10 180 
Rhabdomonas 11 552 
Rhabdomyoma 8 659 
Rhabdomyosarcoma 8 
Ahabdopleura 6 256; II 87, 

513 

Rhahdosoma 6 586 
Rhabdosome 6 259 
Rhabdospora pinta see Bnmth' 
entie dettrttent 
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Miachit 


RhacfaU 5 195 
Rhachitomi 1 3S4; 7 375: 

II 543* 

Rhacopboridae 4 206 
Rhacopilaceae 7 275 
Rhaetuui AlpxS 117 
Rhactian stage 14 82 
Rhagionidae4 212 
RhagaUUi 4 219 
Rhagoletis fmmonetla 4 217 
Rhagon stage 4 55 
Hhagovetia 6 400. 406 
Rbamnaccac 3 189: il 548 
Rhamiialcs 4 1065; 10 345; 

11 543 

Rhamnose 6 578 
L‘Rhamnose 2 451 
Aliamniii 3 169 
Rheinnus ra/i7»r»iVa 4 293 
Rkamnus Iturshiatta 11 543 
Rhamphodopsis 1 527 
Rhamphorhynehus phylluru^ 
1187 

Rhamphorhyiiccliotdea 1 1 87 
Rhea 11 543 
Rhea amencatta 11 543 
Rheidae U 543 
KheifonnralG94; 11543*: 

13 651 

Rliemuni 4 545; 11 543-544 
electron configuration 
4 504 

extractive metallurgy 8 278 
ioniation potential 4 504 
Rheology 11 544-545 
Riu; 0 {)cxy 0 93 
Rheostat 1 1 545 

carbon-disk 11 545 
electrolytic 1 1 545 
metallic II 545 
moloi -starting 4 229 
sliding-conlaet 11 545 
Rheotaxis 13 403 
Riiesuf blood groups see Rh 
blood groups 

Rhesus monkey: rhroinosumc 
number 3 107 
see also Rli blood groups 
Rheum officinale 10 472 
Rheum rhaponticum 10 472: 
11556 

Rheumatic artentis 2 520a 
Rheumatic fever 1 466‘457. 554: 

4 235: 6 591: 7 315; 11 545* 
Rheumatic heart 6 358 
Rheumatic nodule 6 358 
Rheumatic valvulitis 6 338-362 
Rlwumatism 7 315: 11 545; 

13 669 

Rheumatoid arthritis 1 554; 

7 315; 13 138, 596 
Rhigonematidac 9 475 
Rhincodontidae 12 157 
Rhine River 5 122 
Rhine wine 14 5C7 
Rhineboihrium IS 530 
Rhineodon lypus 12 243 


Rhinestone 12 321 
Rhinms»108I69 
Rliiiioceridae II 545 
Rhinoceros 10 19; 11 545-546* 
Rhinoceros beetle 2 1 30 
Rhinoceros bicamis 1 1 546 
Rhinodertna darwini 12 10 
Rhinoestrus purpureus 8 680 
Rhinophore 12 180 
Rhinoterroitidae 7 284 
Khipuephalusi 299 
Rhipicephalus evertsi IS 630 
Rhipicephalus sanguitieus 
5 257; 7 299; 13 14 
Rhipiceridae 3 277 
RhipidisUa see Osieolepiformes 
Rhipidisiians 9 445 
Khipidugyro 3 261 
Rhipidomettoides 12 329 
Rhipiphoridae 3 277 
Rhiiidiomyces 10 200 
Rhi/inc 7 448 

Klii/obiateae 5 9G; 11 546 547* 
taxonomy 2 11 
Rhizuhiuw 1 232; 2 65. 243; 

9 111; II 511,546,546; 12460 
Hhizobititn japonuum II 546 
Hhtiobium leguminosarum 
9 111; 11546 
Rhiwbiutn lupmi 11 546 
Hhizobiutn meitloli 11 546 
Rhizobium phateoii II 546 
Rhi/occphala I 562; 3 145, 562; 
9 555: II 547* 
barnacle 2 102 
parasitic castiation 9 554 
Khirocliloiiditia 6 427 
Uhtzoctonia 10 317; 13 171 
alfalfa 1 234 
CtKiMHit root lot 3 254 
cotton seedling disease 
3513 

cou'fN'a iliv'.tsi* 3 529 
flax root rot di-wase 5 2^)6 
Irish potato stem disease 
10 534 

Mycelia Sterilia 8 677 
peanut diMrase 9 803 
strawberry root disease 
13 172 

Rhizot Ionia rrotorum 8 677 
Rhizoctonia solani: cotton seed- 
ling disease 3 513 
cow|>ca disease (sore shin) 
3 529 

jute disease 7 328 
mtiskmelou disease 8 214 
Mycclia Sterilia 8 677 
ornamental shrub disease 
9 406b 

pea root disease 9 600 
root rot disease 10 307 
soybean disease 10 306: 
12535 

Rhitogfyphur 18 29 
Rliizoid 12 64 


Rhizomastigida II 46, 52, 547* 
548* 

Rhinimastigjna II 52, 547-548 
Rhi/ome 5 62, 260: 13 111, 123, 
124 

Rhizomorphic dropper IS 124 
Rhirophagidac 3 278 
Rhizophora 3 186; 8 90; II 621 
Rhirophore 12 157 
Rhixophydium 10 199, 200 
Rhizoplast 3 80 
Rhiropoda see Rhizopodea 
Rhimpodea 11 52, 548*; 1227 
Amoebida 1 1 52, 548 
Foraminiferida 5 435; 

1152, 548; 1227 
Mycctnroida 11 52, 548 
Proteomyxida II 44, 52, 
548; 12 27 
Pmtozoa 11 54 
TcstaCtda 11 52. 548 
Rhiiopus 3 514; 9 603; 10 2(H). 
314 

Rhizofms nigricans 5 560; 

9 602:13 172 ' 

Rhhopw oryiae 7 378 
Rhizosolenia 8 106, 128 
Hhizosoienia alata var. indiVa 
8128 

Rhi/osphere 1 1 548-549 
bacterization 1 1 549 
myoorhira II 548-549 
Rhizosfoma 3 255; II 549 
Rhizostiiiiieae 3 255; 11 549* 
Kiio-lheta sysd^ni 10 446 
Rhodamine B 4 303 
RhiKianine IS 600 | 

Rhodes 5 117 I 

RluMlrsian man 5 477. 478, 479; 

11 5t9-550* 

Rhodem II 478 

Rhodium 4 545; 10 410; 11 550 
alloys II 550 
compounds 11 550 
electron configuration 
4 504 

extractive metallurgy 
8 278 

ioni/aiion potential 4 504 
metallmgical extr.iction 

II 5.50 

projiertics 1 1 550 
uses 1 1 550 
nhodnius 3 3:6 405 
Rhodnius proUxus 6 409 
Rhodobncieriineae 2 55; 11 550- 
553* 

Amoebobacter 11 552 
Athiorhodacmie 11 552 
j Chlorobactcriaceae 11 552* 

I 553 

Chlorobacterium \l 
Chlorobium 11 553 
Chlorochromatium 11 558 
I Chromatium 1 1 552 

) CtathrocMoris 11 553 


Rhodobacteriineae~-con<. 
Cylindrogloea 11 553 
Lamprocystis 11 552 
Af fcroch/orfs II 553 
Pelodictyon 11 553 
Rhabdomonas 1 1 552 
taxonomy 2 11 
Thiocystis II 552 
Thiodietyon 11 552 
Thiopedia 11 552 
Thiopofycocrus 11 552 
Thiorhodaceae II 551 
Thiosarcina 11 551 
7’hiosptriffum 11 552 
Rhodochiusite 11 553-554 
carbonate minerals 2 467 
Rhodochytrium 3 76a 
Rhododendron lace bug 6 405 
RhoUotnii rahium II 550; 12 63 
Rhodomicrohium vanniefi'i 
6 593 

Rhodonite 11 554 
Rhotlophyu 1 237; 16 189, 320, 
346: II 554 556*; 13 5*14 
algae I 237 
economic importance 
11 554 

pigiiiontation II 554 555 
reptodtjclion II 555-556 
Rhodopsetidonumas 11 552 
RHodopsrudotnonas'^ gelatinose 
2 30 

Rhodopsm 12 309. 566; 14 3%, 
341 

eye 5 162-171 
phoiuieceptioii 10 181 
Rhodosptrillum 2 64: 11 552 
Rhodouirula 3 578; 14 601 
ifho(lotorti/a g/ufinis 14 (KlO 
Rhodntvpo\ knrwides 12 146a 
Rhodoxanthin 2 528-529 
Rhodymenia 8 J06 
RhoHymenia palmata 11 554 
Rtmmb 1 1 556 
Rboiubciuephalon 9 58 
Rhombic antenna see Antenna 
(aerial) 

Rhombic sulfur 13 255-256 
Khonibifera 4 360, 968; II 666’ 
Rhonibifeian <ystoid 4 366 
Rhonibagen4 109, 110 
Rhomboid prism 8 508 
Rhombus 11 135. 383 
Rhone Delta 6 382 
Rhone River $120-122 
Rhopaluccra 7 463 
Rhopalodina 4 1 
Rtmpalodiiildac 4 1 
Rhopalomeridae 4 212 
Rhopttlosiphum nymphaeae 1 1 
Rho^losoroatidae 6 574 
Rhcpalura metsehnikovi 9 415 
Rhopalura ophiocotnae 9 415 
Khopalus 6 409 
Rhopilema II 549 
Rhubarb 10 472: 11550* 
Rhumb lines 6 267; 8 97; > IS 



Rkmann-UlmgiHi Ivmma 
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jlkui dweraloba 10 498 
Hhus radtcans 10 498 499 
jl/iuf vtmMfera 12 26 14 282 
AJiuj vemix 10 438, 439 
14 87 

ftlivfichobdflHc 11 ^5? 

Glowphoniidac 11 356 
IchthyobdeUidac 11 556 
557 

Rhynchocephilia 7 473 11 484 
«?• 18 22 

Rh\ndiocephilian 11 484 
Rhvmhococl 11 557 
Rh>ncht>coeU 1 (8 420 133 
9 29 11 557 560 
4noplil49l 11560 
tsexual reproduction 
11 550 

Uj*>Sifi< Uion 11 5b0 
(cologv 11 550 560 
tinbiyolog) II 8 550 
Liiopla 4 616 11 560 
Hiorphologv 11 557 55H 
phylogenetic rtl itiondnps 
II 560 

Hptmi limn 11 550 
*t it XcKl'iniii 
Rlnmliom Ihcei 13 485 
/ hvithopwtta pachyi h\ncha 
9 567 

It n h f\f oitum wm ft 2 00 
I tu I osUi^t *1 >\ 6 1/7 
/ i 1 ri hotit ma caf 1 4 485 
i *11/ 11 68 

II fiuUaltat(ui\ot^2HI) 
RhiiociutulK 6 286 
Khtnophiynidu 0 145 
lUilitL 7 16 10 Hb 11 >(t0 
61* 500 14 517 
ilk 111 11 560 

diviiiifiLition 111 11 561 
liuidil sliiicUiKs II ^61 
iiomiil 11 561 
(K.cuii(ii« II 561 
nigm ]] 561 
]xitogiaphi( priAincc 
10 51 

imtisMc II 5bl 
mkIic 1 1 561 

^ph(tulltlc ^ti uctiiict in 
11561 

MruLlutc 11 501 
tcxtuie 11 560 561 
Rliyolite porphyry 10 521 
11590 

llh>oIitic h\a7 421 
K'hyolitic vitnc tuK 14 134 
Rhysodidae S 276 
^ythm body tee Body ihythm 
Hlnthms penodituy in oigan 
isms 10 15 
/tdolomia 6 404 
^hvtifhytuhta 2 915 
corns 8 249 244 
8>IA4 characteristics 4 298, 

5 45 


Rib ibdoimnal 12 355 
anatomy 12 161 
dorsal 12 963 
morphogenesis 12 955 
pleural 12369 
sacral 12 363 
vcntiil 12363 

Ribbon frame cameia 10 160 
R ibhon sn ike 6 10 
Ribbon type picstuie micro 
pboiu 8 360 

Ribbon type velocity miciu 
plioiK 8 162 161 
RibbonCisb 7 380 
RibcsS625 6 23? 10 312 318 
11654 

Ki6et mgium 9 625 
;it6»do» 12 147 
Ribofltvin 2 105 1 2.0 5 151 
11 561 562* 14J10 
bio Its IV 2 194 
ull piotopHsi 2 613 
chiinu il synlbtsis 11 562 
hiiiutii ilioii 11 562 
ItKlfl 5 1(1 

indiistii il production 
11 562 

litti 1) Ribufiii inoside II 110 
Kibonutk isc 19 11 
RibomitlLii iiitl (RW) 1 121 
2 1. 26 .RH m 61(1 4 ()( 
5'’tl 9^1 K 1 166 1 I 9 200 
1 ' 10 1)6 150 11 17 562 
.626* n It 11 106 2K 
t28c/ 111 

luosyiilhcMs 9 .1 4 
clno'osonie 1 JOO 1 10 
cytulogs OidUcuIii bitis) 

J 655 

diHiuiuc^ IxtHicn H\ \ 
md 1>N VII .62 5 (i2m 
limtlioti 0 211 212 
gcn< ttti»ii6 107 
iiiis'iengct KN\ II 562a 
iiulilmlic disoidcts 8 25S 
iiiicku 1(1(1 0 20^1 212 
|K)lymci ISC 4 Mtn 
idmniKUopioUiiis 0 216 
stimiuic 9 200 211 
sMiiliisit md bit ikdouii 
11 5626 

snin H 12Sd Itl 
Kihusc 8 )78 5H2 

im t ibolic disouUr 8 258 
U RiIhisi 8 582 
l)f ) Ribnsc 2 155 9 200 
Ribose 5 phosphite 2 17 
Ribosidt mctibohc clisoidcrs 
8 25H 

Ribosom il ribonucU it tad 
11 5626 

Ribosome 2 588 610 4 579 
cytoplasm 9 650 
iibonuckic acid 4 66a 
11 562 5626 

Ribulosc diphoiphttc 10 187 


Kibulose 1 5 diphosphate 
2 55 

Ribuiosc monophmiphatt 

10 187 

Ribulose 5 phosphate 2 460, 
10351 

D Rtbulosc 5 phosphate 2 16 
Rico O 2 403 8 175 
Ricci Cutbistro O 14 200 
Rico Einstein tensor 6 164 
Ricc 5 182 183 10 174 

11 5626 566* 19 50 
Arkosc 5 183 
HIw RoseSlHl 
Rlnebonnct 5 181 
Bliulmnnct 50 5 181 
( those 5 181 

(mty 5 181 
converted 1 1 566 
cultut il pi Kticcs 11 561 
(ksciiption 11 561 
discises 11 561 565 
economic important 
II 563 
fi)od 5 17 1 
(orluiH 5 18* 

M igiioln 5 183 
\ itu 9 13) 
origin 11 563 
p ilislud 1 1 *'65 ltd) 
prcNcssing II 565 51)6 
production 11 563 
loro 5 I8t 
uses 1 1 563 
viiKtus 11 563 561 
Rice me eh iiiism 5 l<)8 
Ria UK III 1287 
Rich lids \ 14 220 
Rich lid I A 2 521 
Ricliudson Dushiuin equation 
\te Rictnidsoii cqu Uion 
(till I inionic emission) 
Richiidy)!) cquitiun (ihermi 
onicinii*>sion) 1268 60 
H5>2 551* H 215 551 
Richiidron llighuiy 9 159 
Richir/ 1 12 571 
Uu hmontli m rardimlt^i 480 
RichUr C P 8 603 
Richter H F 907 
Ruhtciite 1 569 
Riciiiidic 8 78 
Kumulei 1 4% 558 559, 

11 566* 

/tinnuf communis 2 544 
Rickets 4 236 8 258 11 566 
567* 12 tW) 
vittmin D 14 943 
Ricketts Dr 11 1 II 568 
RirActtod I 166 467 6 429. 

11 5()7 568 14 628 
Microtatobioiis 8 403 
pithogcn 9 593 
Rukettua akm 11 567 
Ktfketina australis IS 631 
Ricketlsta conom 5 257 IS 631 
Rtrketlna manehuriae 14 175 ^ 


Rickettsia mooiert 14 176 
Rickettsia pijpen IS 690 
Riekettna prowaxekit 11 567, 

19 19, 14, 14 175 
AicAc htta qumtana 14 80 
Rukettsia mkettw IS IS 
Rickettsia siherire 8 404, IS 6S1 
Rickettsia tsutsugamushi 
11 560 14 179 
Rickettsia typht 14 175 
Rickettsiauae 1 1 567 
Rukcllsiae 7 122/ H 348 956a 
5566 9 82 13 527 
Rickc ttsiales 11 567 

AnapI ismataceae 11 ^7 
B 11 tuiieiia^c 11 567 
( II I ion s disease 2 532 
C hlaniydiaceae 11 567 
Rickcltstaceae 11 567 
Rtekettsi ilpox 1 466 467, 

11 567 568* U 14 14 628 
RufittsuUa 11 567 
Kickctlsioses 11 568 570. IS 528 
para iminoben/oic aad 
H19 

c iibomyeiii 2 461 
diseases causcxl 1 1 569 
fit t le bouionnt use 5 257 
gioHth 11 568 
inimiinolc^ II 560 570 
inoipholi^y 11 568 
puvendon 11 570 
Qfeyti 11 139 
tcpioductton 11 568 
iickcttsialpoa 11 567 
viologv U 569 
staining eliaracteristia 
11 569 

study ttcluiiqiies 11 569 
I tick blit kvei South Afn* 
I m IS 610 

tick tvphus Nortli Queens 
I md 1 1 631 
tick typhus, Siberian 
Id 631 

ticatmcnt II 570 
iRiicb fevet 14 80 
typhus sciub 14 173 
typhus fcnei endemic 
(fkabuinc)14m 
typhus fevet epidemic 
(louse boine) 14 175 
vcciois II 570 
Rtioleaa 11 567 
Ridel balinrc 2 72 
Ridge tcriaee IJ 199 
Riebeckite 1 936 
Riematin B 6161 
Rienunn, C 1* B 2 409 406, 
9 306 6 152 154. 155 7 166 
9 226 

Rieminn Christo££ei tensor 
6 169 164 

Riemaiin hypothesis 9 226 
Riemann integral 7 166 167 
Riemann Lebesgue lemma 
5 468 



Rlmnaim turfoc* 


sso 

JUenunn tutfice S S97; 6 28S 
■UcnuDn kU function ( 226 
Rlemannian geometry 2 406: 
6161-164 

Riemannian n-space 2 406 
Rlcmannian apace 6 1S2; 

12559 

Riemann'i tlworcm 3 396 
Riemer-Tiemann lynthesii 
1251 

RleaIiDgl4 507 
Riesmaii, D. 16 32 
Rfen,F.7172,412 
RieU'Fischer theorem 5 488 
Rifle 1 5S7SSB 

•utomatic 1 537-5S8 
Browning automalic 1 537 
Garand (Ml) 1 537 
M14 1 537-538 
icomHchs I 538 
wmiautofflatic 1 537-538 
lights 6 298 
Rifle grenades I 540 
Rifling 1 539 
Rift mountains 18 220 
Rift valley 11 570 
Afrita 1 107 
Graben 6 243-244 
submarine IS 220 
tectonic patterns IS 413 
Rift valley fever 14 628 
Rig, roury 9 291-292 
Riga, Gulf of 5 115 
Rigel 11 570*; 13 41. 302 
Righi-Leduc effect 4 453; 

IS 586 

Right ascension 1 ^7 

celestial navigation 2 584 
Right circular cone S 394 
Right circular cylinder S 647 
Right-hand rule 1 332 
electromagnetic pumps 
4492-493 

Right prism 10 623 
Righting reflex 5 47-49 
Rigid body 1 331; 1 1 570* 
statics IS 54-56 

Rigid-body dynamics 11 570- 
577 

angular momentum 11 573 
angular motion 11 573-574 
center of mass 2 628*: 

U 570-571 

combined rolling and slid- 
ing 11 57? 

Instantaneous axis 11 576 
moments and products of 
inertia II 574 
prindpal axes 11 574 
rolling motion 11 575-576 
rotation about translating 
axil 11 573 

rotational motion II 572- 
574,632 

sliding motion 11 576-577 
torque 11 573 


Rigid-body dynamics-coni, 
translation motion II 571- 
572 

work and energy Klations 
11574-575 

Rig^d circular pistem: sound 
12512-514 

Rigid link: acceleration 1 26 
Rigid pavements 9 598 
Rigidity: gyroscope 6 308 
Rigidity, decerebrate 10 527 
Rigidity modulus 4 419; 12 244 
Rigil X^nt 2 628 
Rigor mortis 4 22 
Rill erosion 12 430, 444, 445 
Rime 5 367, 540 
Rimifon see Isonicoiinic acul 
hydraade 

Rimmed steel IS 97-99 
Rinderpest virus 14 32Ha 
Ring II 577-578 
stresses 11 577 
Ring-billed gull 6 2% 

Ring canal IS 52 
Ritig'Cliain uutumetism 
13 402-403 

Ring clcnure: dictate stability 
3 21-22 

King iuuiitvr 3 517 
Ring-dikes 10 422 
Ring dove 3 302 
Ring gagCH 6 4 
Ring gcai 10 272 274 
Ring gear, automotive 

13 313 

Ring isomerism 7 270-280 
King Nebula 9 24 
Ring-necked phea'Kint 6 18 
Ring {>ox disease 1 495 
Ring settings 6 104 
Ring test 1 173; 10 577 
Ring test leactiun 1 473 
Ring thcoiy 11 578-579 
advanced aspects II 579 
Boolean algebra 2 289 290 
different^ rings II 579 
liomoinorphtnm 11 579 
ideals 11 579 
types of rings II 578-579 
Ringing circuit 14 91 
Rings of Saturn 12 39-41 
Ringworm 4 67; 12 370 
Ringwnlst 5 168 
Rinner, K. 4 350 
RioColoiado 12524.527 
Rio Giandc River 9 151; 

14 395 

Rio Lcinpa 9 164 
Rio Negro 12 529 
Rio Orinoco 12 524 
Rio San Juan 9 164 
Rio Tiiy 12 527 
Rip curicnts 12301 
Riparta riparia IS 333 
Riparian doctrine 14 39S-S94 
Ripping: sawing 14 542 
Ripple 14 417 


Rlpide unk 11 579-580 

analogy with wave phe- 
nomena 11 580 
experimental equipment 
11 580 

theory 11 579 
Ripple voltage 11 579-580 
power supply filters 10 561 
RIpplemarks 12 134 
Rippla: beach sands 12 304 
Riprap IS 152 
Ripsaw 14 542 
Rise time, pulse 9 429 
Ridey prism system 10 623-624 
Riss (Glacial) 6 195 
Riss/WUrm (Interglacial) 6 195 
Risioacea 6 77 
Rlitorctin 1 464-468 
Ritsema. A. IS 420 
RiU, W. II 580 
RItz's a>mbtnation prindpte 
11 580-581 

atomic structure and K|M’t 
tra 1 654 
Rivanol 1 51 
River II 581 583 
aggrading 1 1 584 
channel stability II 584 
character terminology 
1158] 

degrading 11 584 
dendritic drainage pattern 
II 581 583 

drainage am II 581-582 
esiuarinediculation 5 60 
flmxl-plafn features 5 31 1 
flow patterns 11 581 
gravel 6 262 
high water occurrena; 
11582 

low water occurrence 
II 582 

major rivois (table) 11 582 
management of 11 582-583 
open-channel flosv 3 7-9 
regime 11 581 
in regimen 1 1 584 
salts in 1 630, 634 
seasonal fluctuations 
11582 

sti^am patterns 1 1 583 
water qualities 1 1 582 
River bank erosion: protection 
II 539-540 

river engineering 11 583- 
586 

undercutting 5 311. 359 
River barge 7 114-116 
River birch 2 247, 248 
River channel: capacity 18 $20 
contraction works 11 585 
Improvements 11 585 
meandering 11 584 
open-channel flow S 7-9 
shape 13 320-321 
slope 18 321 
suaight 11 584 


River development areu li 513 
River engineering 11 58S-586>- 
14 64-65 
braids 11 584 
canals 2 434; 11586 
contraction works 11 585 
dam 4 4-11 
flood plains 5 SIO 
inland waterways Irani. 

porutlon 7 U5<U7 
jetty 7 311 
locks 2 434 
locks and dams 11 585 
open channels S 7-9 
revetment 11 539-540 
1 iver channel improve- 
ments 11 585 

river characteristics 1 1 584 
transportation 11 583 
waste disposal II 583 
water (lower 1 1 583 
River foiecait center 14 453 
River management II 582-563 
River prawn 4 29 
River terrapin 3 23 
River tides 1 1 586 
Rivnboat 7 115-116 
Rivet II 586-587 
Rivet (Ijstenetj 13 201, 206 
Rivet wheat 14 4H0 
Riveted joint 1 1 58f 588 
butted 11587 
lappul 11 587 
strength 1 1 588 
stresses 1 1 588 
structural connections 
13 199-203 

/{/, circuit I 374; 4 221 
ac rirciiit I 273 
RL tune constant IS 644 
fl/.C ciioiit 1 271 
RI.C (M-akiiig rirtuit 14 *Hi 
rms partUle veloaty 12 510 
rms sound pnissure 12 .510 
rms value (iioitsinusoidal Ma'c 
14 43? 

RNA see Ribontidcic acid 
Road 14 13-15 

Road-making machines 2 369* 
570 

Road pavement see Pavement 
Road lunner 3 612: H 588-589 
Road stone IS 152 
Road tar 3 236 
Roanoke River 9 146 
Roanoke Valley 9 146 
Raring forties 9 483 
Roasting: pyrometalturgy 
11118 

sulfidsall 119-121 
Robber fly 4 212; 9 362 
Roberts. R. IS 166c 
Roberts, W.W. 8 605 
Roberts Mountain 1 523 
Roberts radio earrent meter 
9252-263 



Kaberuon. H. F. 14 619 
Hobin 11 589 
Robinia 12 79 

jRobiiiia pseudoacacia 7 57$; 

8 245 

jU>bins, B. 2 85 
Robinson, I. II 437 
Robinson. R. 8 598 
Robinson. R. A. 12 103 
Roblin, R. O. IS 244 
Robulus navarroensis 5 433 
Robust click beetle 9 277 
Roc 1 82 

Rocccilaceae 6 600 
Ronus saxatilh 2 108 
(ie Rochas, Beau 7 196; 9 450 
Roclie, E. 12 40 
Roche, J- IS 626 

Rochcllc-electrics see Fcrroelec- 
tiics 

RocMle salt 11 689 

Icrroelectrics 5 224-227 
|>ic/oelecinc crystal 16 216 
velocity of sound in 12 516 
RihIic's limit 12 40 
binary sues 2 190 
KrxlM*ster, O. D. 2 90 
Ruction 10449 
RihIiou prism 10 450 
lituinela simplex 5 291 
Rock 11 589-591 

average coni{)osition 4 327 
cleavage S U»9 
cumpiessivc stiength 4 613 
engineering pto{)crtici 
4 612-614 
eafoliation 5 1 13 
fabiic analysis IS 204 
laties 5 175-177 
fractures in 5 I91<195; 

7 316 

genetic dassilication 
II 589 

heat generation in 4 332- 
333 

igneuui? 10-I8<; IJ 590 
joinu in 7 316 
melting 7 552 

tnelamorphic 8 296a-301*; 
11 590-591 

mineral facies of 7 56 
penetration in drilling 
2 295-298 

permeability 6 276-277 
permeability unit 4 IS 
physical properties and be 
havior II 591 
porosity 6 276-277 
pyrodastic 11 116 
recrystallization 7 552 
rock cycle 11 591 
sedimenury 11 590; 12 129- 
135* 

strnie. commeidal IS 151- 
158 

tectonics IS 203 


Rock->cont. 

types in oceanic crust 
U 220-221 

see also Petrography; Pe- 
troled; specific names 
of rocks 

Rock (age deteimination) 
11591-594 

geologic time scale 6 135- 
137 

methods of (table) 11 592 
imtassium-aiRon method 
11593 

lubidiiiui'Stiontium 
method II 593 
theory tl 591 
uranium-lead method 
11 594 

Rock,G. D. 12 514 
! Ruck bit 9 293 
I RcK'k bolts 8 483-484 
I Rock ciab 4 34 
Rock creep 8 166 
Rock deformation: fold and 
I fold systems 5 J67-369 

mcdianics ot see Rock me- 
chanics 

orogeny 9 409-411 
peirofdbiic analysis 10 48- 
49 

Rock dovf 3 302; 4 270 
Ruck dull: diamond drill 3 418 
jackhammers 417 
{)crciissioii drill 3 417 
rotary drill 3 417 
sliut drill 3 418 
Rock drill (animal) 3 417 
Rock dusting in ounc^ 8 500- 
501 

Rock failure 13 418-420 
Rock floui 12 136 
Rock-forming organisms 2 356 
Rock gypsum 6 SOI 
Rock magnetism 1 1 594-597 
chemical magnetization 
11 595 

depwitional magnetization 

11595 

geomagnetic dipole II 596 
597 

geomagnetic reversals 

11596 

geomagnetic secular varia- 
tion 11 595-596 
polar wandering 11 596- 
597 

primary magnetization 
11595 

remamnt magnetization 
11595 

secondary magneiiratimi 
11595 

thermoremanent 
zation 11 595 
viscous magnetiution 
11595 


Rock mechanla 11 597*599 
analid with metals 
II 599 

annealing recryKalllzation 
11598 

brittle fracture 1 1 598 
catadastic flow 11 598 
oontinenial drift 11 596- 
597 

deformational behavior 
11 598 

fault and fault structures 
5191*195 

fold and fold systems 5 S6R 
intracrystalline f^ide 
11598 

joint ^^logy) 7 3166 
recrystalli/atlon 11 598 
shear fracture 11 598 
stiength 11 598 
tectonic deforma tion 
13 417-418 

tectonic history of rocks 
I 11598 

j Rock salt S 72: 8 278: 11 599 
600’: 12409 
evapnritc (saline) 5 127 
halogen minerals 6 324-325 
intrusive bodies 12 18 
optical materials 9 353 
Permian deposits 10 25-27 
in ledbeds 11 387 
Rock saws 8 489 
Rock sdiislosity 12 63 
Rock shell 11 600 
Rock slider 4 31 

Rock statigiaphic iiiiils 13 163- 
169 

Rock structures; fabric analysis 
10 48 

rock masses 10 48 
Rock tripe 7 449 
Ruck waste IS 387-368 
Ruck wool 6 208 
Rficker (placer mining) 8 477 
Rocker arm. valve 14 263 
Rocket 1 541*; II 600 
aircraft 1 536 
army armament 1 541 
cryogenic enginwring 
8 570 

electrical pnipiilslon 7 211* 

212 

engine 11 600 
exterior ballistia 2 78-82 
fire-control systems 5 280- 
281 

folding-6n 1 542ci 
HiMlgehog 1 484a-4S46 
meteorological observa- 
tions 8 320-321 
Mouse Trap 1 484a 
naval 1 542o*> 543 
nudear see Nuclear rotket 
nuclear propulsion 7 211 
photon propulsion 7 213 
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Rocket— cotif. 

solar-battery ImtallaUooa 
12466 

solar heating propulaitm 
7 212* 213 
Tartar 1 5426 
trajectory 2 78-82 
use in meteorology 18 1666 
vehide 11 600 
Zuni 1 S42a 

Rocket-assisted torpedo 1 4846 
Rocket astronomy 11 600*; 

IS 272 

Rocket bays 1 536 
Rocket engine 11 601-6106 
dicmical 7 210-211 
conservation of momentum 
prindpte S 408 
exhaust velocities 11 601 
guided missile applications 
11609 

hybrid rodicts 1 1 609 
liquid-propellant 7 $08- 
309; II 60S 
roaniifactute 11 OlOa 
noise 1 183 
performance II 601 
propellant II 6-10 
propulsion 11 16-18 
locket staging II 6106*611 
solid-propellant 7 309*310; 

11 606-609 
space flight 11 610a 
sjieciBc impulse II 601*602; 

12 578 

Storage, trans^iortation. 

and servidng 11 6106 
testing 11 610a-6106 
thrust 11 17, 603 
Rocket launcher 1 535*538 
bazooka I 541 
Rocket sights I 537 
Rockct-sled testing 1 169*191; 
11611-614* 
acteieration tests 5 19 
aircraft canopy cjecticm 

I 189-191 

aircraft seat ejection 1 169* 
191 

aircraft vibration tests 
1190 

escape mechanism 11 618 
flutter testing 11 613 
instrumentation 11 614 
missile oimponents 11 61S 
parachute rotovery 11 613 
ptopulsion motors 11 613- 
614 

rain erosion tesUng 11 618 
structures and materlali 
11613 

test fadlitles 11 61* 
teat sled 11 611*613 
track programs 11 61S 
water braking system 

II 612-618 
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Rocket staging 11 6106-611 
artificial satellite 12 S4 
astronautical engineering 
1604 

booster 11 6106 
sustainers 11 6106 
Rocketsonde system 8 321 
Rocfcfall 7 39S 
Rockfish 10 10 
Kockstide 7 396 
Rockwell hardness 6 337 
. metal 8 275 

Rocky Mountain belt 13 410 
Rocky Mountain spotted fever 
1 466-467; 10 426; 13 15-14. 
15, 526, 629 
Ixodides 7 299 

Rocky Mountain system 8 616; 

9 156-159 
Rod 8 186 

Rod; drawing of metal 4 272 
Rod vibrations 14 313-915 
Rodent hot 4 212 
Rodcntia8 82, 11614* 
beaver 2 127 
chinchilla 3 62-63 
chipmunk 3 83 
fussiJv U 614-615 
guinea pig 6 292 
hamster 6 332*333 ' 

H)stricomorplia 11 614 I 
lemming 7 450 I 

muskrat 6 fk)8 j 

Mynmoipha 11 614 ^ 

{Mircitpiiic 10 513 
prairie dog 10 564 I 

rat II 345 | 

rodenlicide II 615 i 

Sciuiomorpha 1 1 014 
Rudentia fossiU II G14-C15 
Kodcnticide 11 615 
RtKlhr. W. 5 529 
Rwliie 8 314 
Rodna Mountains 5 116 
RcHliicy iMts 5 163 
Rodolia rardinahs 6 475 
Roe 12 238 

Roenier, Ole 4 363: 7 325, 49!). 
502 

Roentgrn, W. 4 519; tl 273, 
301; 14 567, 581, 586 
Roentgen difiiacluiiiciiy 
14 568 

Roentgen $|)cctrumetry 14 568 
Roentgen unit II 615 
Kocntg(*nogiapliy 11 302 
Roentgcnolumincscenc« 7 610 
Roeslcriaceae 2 416 
Rogers, B. 14 172 
Rogers. C. 1 1 80 
Rogers. C. R. 10 S3 
Roll bending; shnt metal 
12250 

Roll controls 5 307 
Roll foiling 5 47i 
Roll forming: sheet metal 
12 250 


Roll mill 11 616 
RoIl-oii» roll-off ship 12 260 
Roll sulfur IS 255 
Roll tube technique: culture, 
pure 3 616 

I Kotlcd-gold plate 6 232 
' Roller 3 473 
Roller bearing 2 123-126 
angular-conua bearings 
2123 

I characteTistia2 124 

I fatigue 2 124 

life 2 124 

I mountings 2 126 

races 2 123 
r.'idlal bearings 2 123 
structure 2 123 
tapered 2 1 26 
thrust beatings 2 123 
Roller bit 2295 
Rollei rhain 3 3 
Roller piilveri/ers 3 560 
Rolles’ tlieorcro 5 47 
Rolling, metal 11 616 619 
mid rolling II 616 
cvlindriral roils 11 616 
grooved rolls II 616 
hot rolling II 617 
|H)wder metal forming 
8 286 

roll piercing 11 618 
SeiKl/imh mill 11 617 
sftocial rolling processes 
tl 6IS 

strain-hardening 11 618 
theory of rolling 11 616 
tyfiesof mill 11 616 
Rolling contact II 619-620 
Rolling motion: dynamics 
11 575-576 

Rolling motion (ships) 12 273 
Rolling slock; railroad engi- 
neering 11 327 
Roinanche Deep 1 622: 9 251 
Romatiche 'I'rench 4 364 
Romer, A. S. 9 443, 445 
Romer skin neuttali/ation test 
1467 

Romicil see Oleandomycin 
Rondelel.G 1422 
Roiitgeii, W. C. II 302 
Roof construction 1 1 620 
corrugated II 620 
gypsum plank 6 301 
hipfted plate 11 620 
joists 11 620 
precast concrete 10 568 
rafters II 620 
roof stresses 1 1 620 
shingles It 620 
structural shells 11 620 
thin-shell roofs II 620 
truss 14 121 
Roof rock 10 63 
RtK>f sup}>ort' in mines 3 237* 
238; 6 483-464, 502-503 
tunnel 14 143 


Roof truss 14 121 
Roof ventilator 14 295 
Roofing felt 14 590 
Roofing slate 1$ 152 
Roofing tile 3 167 
Room, anechoic 1 399*, 665 
Room acoustics see Architec- 
tural acoustics 

Room constant: noise contn^ 
9121 

Roosevelt Dam 9 ICO 
Root (botany) 3 493: 10 378; 

11 620-626 
adventitious II 621 
duration oi roots 11 621 
haustorial 11 621 
herbicide 6 420 
media in which roots grow 
11 621 

plant orf^ans 10 368 
primary 11 621 
primary tissues II 622-624 
root and shfw>t connection 
II 625-626 
root cuttings 11 022 
root systems 11 621-622 
secondary tissues II 624- 
625 

taproot 11 621 
Root (miiiheniatics) 1 239: 

1 1 626* 

Root (t<x)tli) 13 674 
R(K)tcap II 623 

nicristem, apical 8 239 
RfM)t climbers 13 124 
R<Kit-eating beetle 3 278 
Root hairs 11 623 
Root kivM nematode abaca 1 1 
alfair.! 1 235 
|iea 9 600. 603 

Root-mc.*in square II 626 627 
ac circuit 1 271 

R<Kit'nieun-\((ii.ite shear stress 
8 269 

Root nodules 1 1 546 
Root pressure: transpiration 
10 29? 

R<K>trot2 99. 117; 13 292 
alfalfa i 234 
pea 9600 
Mtybean 12 535 
wheat 14 481 
Rooter skunk 12 374 
Roothaan, C. C. J. 3 265 
Kooikill 14 2B6u 
Roo/clKx>m. B. 5 57. 579: 12 474 
Rope: niantU 11 627 
wire 11 627 
Rope drive 11 627-628 

continuous drive 11 628 
multiple drive 11 628 
pulley 1191-93 
sheaves 1 1 92 
wife rope 11 628 
Roproniidae 6 574 
Roris, Sinus 8 593 


Rosa alba 11 629 
Rosa Carolina II 629 
Rosa damascena 11 629 
Rosa pendulina 11 629 
Rosa rugosa 1 1 629 
I Rosacea: skin disurdcis 12 
Rosaome 8 190; 10 488; 

11626 

Rosales 3 218; 4 108A; 7 335; 
10 346: 11 628* 
cherry, wiki black 3 56 
I derris 4 68 

I Kentucky cotfccirec 7 335 

I legume 7 449 

I licorice 7 495 

I raspberry 11 344 

’’Rosaniltne 1 463 
Rmeueiile 6 346 
Rose- 9 408; II 628 629 
Rose, wind II 651; 14 4!I6 
Rose breasted grosbeak 6 275 
Ru.se chafer 3 287 
Rose curve II 629 
Rose quart/ 11 182; I2S21 
nou llmia 3 265: 1 1 334 
Kosenuty 12 613; 14 132 
Rosen, N. IJ 437 
Rosenauer. N. 8 196 
RoM'nberger ditc^t -cut rent gen 
eiaioi 4 22.5 

Roseiiblilh, \V. A. 9 ^8 
Ripsenhlueth, A. 3 6.38 
k/»senbiisf h. llatiy 6 297; 

10 417 

Rosehinund ssnthesis I 231 
Roscii/weig. S. 1 1 1 2. 5 540 
Ktistsiia inlaiitiim 5 133 
Roseola t)phos.i 14 173 
Rosette: fruit (tree) diseases 
5.546-r>18 

Ro%<>ll(‘ gage: strain measure 
iiietit 13 167 
Rosette Nebula 7 221 
RosesviXKl 3 167 
Rushko, A. 7 332 
Rusiii 11 629 
nux]2 472 
tall oil 13 .367 
Rnsin 011 11629-630 
Ross. ;. C. I 622 
Ross, P. A. 3 359 
Ross lens objective 1 613 
Rom Set 1 440 
Rossby, C. G. 9 247 
Rosselta 7 638 
Rossini, F. D. 13 559 
Ross's goose 6 237 
Rostellum 3 642 
Kostratulidac 3 9 
Rostrospiracca IS 4^ 

Rot (mathematics) 10 541 
Rotaliidea 5 431 
Rotameter 5 316 

flow measurement 5 318- 
319 

Romprint machine 10616 
Rotaria 2 US 



gotdWa neptunia % 115 
j^ry driUing 2 295; 8 473; 

9291 

pfiroleum engineering 
10 57-58 
lock drills 417 
Rotary kiln 7 545-346 
gotaiy motion: conversion to 
reciprocating 12 579 
Ro.diy presses 10 620 

lelief printing 10 598-599 
l^uiy pump 4 245; 11 105 
marine machinery 8 122 
Ruiiin' tool drill II 630-631 
ilnlling fluid 11 630 
nil and gas well drilling 
9 290 

)MiW(’r 1 1 630 I 

lolation speeds 1 1 630 
Rotary vacuum tiltcis 5 272 
Rotating amplifiers: Ampli 
dyne 4 229-230 
Regulex 4 230 
Rototrol 4 230 

Roialiiig body: accclrralioii 
lueaMiicmcnt t 27 
Rotating-diskCKtucior 12499 
Koiaiing flask still 4 253 
Roiaiiiig liame of lefrrence 
5 192 

Rotating marhines Immi ings 
2 118-126 

Ml drive 2 161-162 
buke 2 317-318 
iliam diive S 3-5 
cliiuh 5 223-226 
electric sec Klecttic rotat- 
ing machinery 
fluid itMipling 5 334-336 
gears 6 81 86 
iateral vibration 8 192 
lotigitudiiial vibration 
8192 

mechanical coupling 5 525- 
526 

pi I me movers 10 51K)'592 
lolling contact 11 619-6^ 
shaft balancing 12 239-240 
diafting 12 240-241 
toisiunal vibration 8 191- 
192 

unbafamx 8 19? 

Rotation; coordinate transfoi 
mation 3 456 

earth motion 4 529. 334- 
335*16124-125 
of molecules 8 549-555 
^tTob(»a>pic measurement 
and observation 13 186 
lee also Rotational motion 
Rotation of crops: soil manage- 
ment 12428 

Rotation spectra (molecules) 
8551-552 

Rotational harmonic motion 
Harmonic motion 


RoUtional motion 11 631-632 
angular acceleration 1 25 
banking of curves 11 631- 
632 

nonuniform circular mo 
tion 11631 

and rectilinear nmtiun 
8 601 

scisinology 12 151 
uniform circular motion 

11631 

work and power relations 

11632 

Rotational wave physics 
14 419 

Rotatoria 9 29 

Kotatuiy dispersion 11 632-633 
optical activity 9 346 
optically active materials 
11 632-633 

polaiimetiic analysis 

10 447 

rc^soiLs for variation 

11 633 

Rotatory tidal currctii 13 636 
Roleiimu- I 122; 4 68; 7 142; 

11 108 

Rotifcia I 573; 9 29; 11 655- 
635", 12 235 
ndelluidca2 113; 11 C33 
distribution II 634 
Munoguiioiita 8 574-575, 

11633 

morphology II 633-634 
reproduction 1 1 634 
Scisonacea II 033: 12 157 
Rotogiavuir 10 603, 617 
Rotogravuie ink 7 114 
Roti^ravurc presses 19 622 
Rotogravure screen 10 618 
cylinditcal 1 282 
salient pole 1 283 
windings 14 504 
Rotoi (electric machinery) 

4 448 

squiiicl-cuge 7 75 
wound 7 77 

RoioT (helicopter) 6 385-386 
Rotorua, l,ake 1 672 
Rototrol 4 230 

■ Rotten neck disease II 564 
Rough air 8 355 
Rough green snake 6 268 
Roughing plane 14 543 
Rougliton, I. J. W. 5 184 
Roulette: probabilities in in- 
finite spaces 10 626 
Round carrion beetle 3 276 
Ruund-off errors 7 217 
Round robin network: network 
circuit 11 251-252 
radio II 251-252 
televisitm IS 467 468 
Roundheaded apple-tree borer 
S287 

Roundworm 18 5. 193 


Rous sarcoma 11 635 
fluorescent • an libtKly 
inellHxl 8 383 
Route surveys IS 327 
circular curve 13 328 
highway 6 450 
horizontal cunw IS 328 
tunnels 14 142 
vertical curves IS 328 
Roux, W. 4 569 
Rovamvein 1 466 
Rove beetle 2 130: 5 276 
Roving- textile 13 584 
Row-crop planters 1 128 
Rowan. W. 11 478 
Rowland ballistic method 
13 332 

Rowland ciiclc4 141 
Rowland ghosts 4 140 
Rowland raoiintiiig 4 141 
Rowland ling 8 32. 51; 10 23 
Royal Gorge 9 156 
Royal |eny2128: 12 405 
Rovsior Move 6 375 
RPF 14 231 
KQ 2 26; 11 508 
HR l.vrar stars 14 278 
RS virus 9 545 
Ruapehu Mountain 1 671 
Rii:i|n'1iu Volcano 1 073 
Rubber 11 644 

addmt rubbers 11 644 
l,3biitadiciic2S76 
butadiene styrene rubbers 
11 639 

butyl II 639 640 
carbon blade 2 465 
chicle 3 59 
aiidtives 11 636 
diene 4 1 17-118 
ethylene- pt opvlcne 
eopolvmer II 044 
GR S 11 639 
Giia>ule6 286 
hypalon II 642 
insulation, electric? 157 
tnetcapian8 228 
natural riibl»cr II 638-639 
neoprene 1 1 639 
nitrile ruhlier 11 640-641 
paint 9 403 
pigment 1 1 636 
plant mctalMdism 10 360 
polyacrylonitrile min 

10 460 

rM-1.4 polybutadicne 

11 643-644 

jjulydicne 10 4B6-4B7 
cis-1.4-polyisoprene II 643 
polystyic-ne resi.t 10 491- 
492 

polysulfide resins 10 492 
polyurethane rubben 
II 642-643 

processing II 635-637 
protective agents 11 636- 
687 


Ruddnr, alrcrall %%t 

Rubber— coni. 

I radiation damage II 228 

I SBR 11 639 

silicone resins 12 325 
sUicone rubbers 11 641-642 
stereorubber II 643 
testing 11 637-638 
Thiokol polysulfide rubber 
11641 

types 11 636-644 
vulcanization U 646 
sec also Polymer 
Rubber-base paint 9 493-494 
Rubber products 11 644-646 
building o|}erations 11 645 
compounding 11 644-645 
foimmg 11 645 
mixing 11 645 
vulcanization 11 615-646 
Rubber ^nake 2 272 
Rubber tree 6 174; ll 638-GS9> 
646-647*: 12 129 
Kuliol, A. a 8 448 
Rulici.l. W. 10 6031615 
Rubella see (German measles 
RiibcUilc 11 047*: 18 692 
gem 6 Oft 
Ruben, S 10 184 
Rubery tin ic add 6 224 
Ruliey W.W. 1630; 13 416 
Rubia tintto}ia 1 456; 6 224 
KubiaccaeS 122; 11647 
Rubialcs 4 1085; 10 346; 

11 647* 

cinchona 3 122 
ipecac 7 2.57 

Rubidium 4 515; 11 647-648 
analytical methods 11 648 
atomic clock 1 650 
availability 11 648 
electron configuration 
4.504 

extractive metallurgy 8 278 
loni/ation potential 4 .504 
Lsotopt's in natuir 11 593 
lamp 1 650 

, metallurgical extraction 
11 648 

occurrence 11 G47 
propel ties 11 648 
uses II 647 

Rubidium-strontium method 
4 17:11593 

Rubidium-vapot magnetometer 

8 65 

Rubner. M. 13 591 
Ruby 1 1 649 

corundum 3 495 
rutile crystals in 11 656 
Ruby-crowned kinglet 7 361 
Ruby spinel 12 618 
Ruby-ihroatcd hummingbird 
6516 

Rudder, aircraft 1 213: 11 649*; 
13 386 
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Rudder, ihip 12 282 
avitatlon 2 574 
Ruddy duck 4 291 
Rudcnnan, M. 12 54 
Rudists 9 614 
Rudite 11 590; 12 ISO. 155 
Rudtdf, Lake 1 107. 109 
Roedcmann. R. 9 515 
Ruffed grouse 6 285 
Ruffini, end organ of 12 180 
Ruffinl cylinder 3 633; IS 490 
Rugae 4 159 

Rugosa3 261; II 649-650* 
Rugose a>rals 12 77 
Rum 4 255 
Rumen 4 158 

Rumex acelosu 12 228, 230 
Rumex hastatulus 12 228 
RuminaiiC 2 561 
Ruminantia 1 568 
Run of press ink 7 IIS 
Runge, F. 2 388 
Runner IS 124 
Running fit II 650 

allowance, mechanical 
1258 

Runoff IS 31? 319 

in Baltic Sea Basin 2 87 
extieme flows 13 318 
infiltration n'la(loi»6 277 
and soil crosiem 12 432 
surface water IS 317-319 
water 14 393 

Runway, airport 1 1 650 f^2 
air-traffic density forecasts 
II 650 

airfield lighting 11 651 
asphalt surfaces 1 591 
FAA standards II 650 
length 1 216 

length and loading 11 651 


Runway, airport'-conf. 
markings 11 651 
maximum wind coverage 
11 650 

obstruction-free approach 
/ones 11 651 

runway orientation 11 650 
wind rose 11 651 
Runway visual range I 95 
Rupieapn rupicapra 3 7 
Rupture (hernia) 6 425 
Rupture (rock) see Failure 
(rock) 

Ruplittc, modulus of IS 182 
Rural dcwclopiucnt 7 392 
Rural electrification 11 652- 
653 

dairy-farm applications 
11653 

development 1 1 652 
market garden applications 
11653 

|)ouhiy-farm applications 
11653 
uses II 652 

Rural sanitation 11 653-654 
mwage disposal 11 653-654 
water 1 1 653 
Rusnak, G. A. 12 302 
Russell, B. 7 581 
Russell, H. N. 3 507; 4 546 
Russell, John Scott IS 166d 
Riisacll-Saundcrs coujding 
1 655-657 

nuclear stiurtuio 9 206 
selc'ition rules 12 160 
Russell wheat 5 183 
Russell’s {uiiadox 8 177 
Russian Arctic 1 522 
Rimian olive 5 39 
Russian fwasant method of 
multiplying 9 222 


Russian spring-summer enroph- 
alitis 1 425 
lxodldes7 299 
Rust (metal) see Orrrosron 
Rust (microbiology) 11 654-655 
barley 2 99 
bean 2 117 
coffee 3 265 
control II 655 
corn 3 484 
flax 5 29R 
life cycle 11 654 
oats 9 239 
peach 9602 
Sjiecincity 11 654 
sunflower IS 292 
taxonomy 6 427: 14 217 
vetch 14 310 
wiieat 14 481 
see also Plant disease 
Rust fly 4 212 
Rust fungus 14 73 
Rusteilacca 9 497 
Rustler doiostone 10 24 
Rusty blackbitd2 254 
Rut: estrus 5 79 

reproductive system II 475 
Rutabaga 11 655*; 14 164 
disease 14 164 
Ruuceac 3 189; 5 545 
Rutheiiate 1 1 655 
Ruthenium 4 545, 10 410; 

II 655-656 

compounds 1 1 655-656 
electron cfhnguratiun 
4 504 

extractive metallurgy 8 278 
ioiii/alion )>ottnttal 4 50-1 
iia'tallurgical extraction 
11 655 

pro}>et lies 1 1 655 
uses II 655 

Ruthcrfoid. £. 10 417; 12 57 


Ruth«’lord, Lord I 652, 653 
698; 3 47,516; 19625:1127}' 
325: 1257,74 

Rutherford hearing theory 
6 3540-3546 

Rutherford lettering machine 
3 548 

Rutherford scattering; experi- 
menu 1 653 
nuclear reactions 9 201 
plasma physics 10 394 
Rutherstat: pimtocopying 
prcxxsses 10 144 
Rutilated quartz 11 656 
Rutile 4 383: 8 278; 11 656*; 
IS 652 

in black sands 12 22 
in corundum 3 495 
gem, manufactured 6 lui 
ionic crystals 7 248 
lattice 7 248 
in sapphire 12% 
titanium ore 13 632 
Rutin 5 296 

Rutile: Madclung constant 
815 

Ruwen/ori Range 1 107 
Rii/icka. L. 6 235 
KVK 1 95 

RW Aiirigac variable stars 
14 279 

Ryanodine 7 M2 
Rydlierg, P. A. 10 377 
Rydl>eig constant 1 651. II f^ii 
atomic structure and «(per 
Ira 1 654 

R>c5 182. 10 374; II 65fi-G"* 
cultural practircs II 657 
fmxl 5 373 
origin 11 656 
piucessing II 657 
varieties II G57 
Ryukyu 'I'reiich 4 3% 



S-816 alloy 7 266 
S radar band 11 201 
S seismic waves 12 151-152 
earth interior 4 8S9 
SA node S 198 
Saanens goat 6 227 
.Sabadilla 7 H2 
Sahal palmetto 4 2926 
Sd&attnca jncongrtiei/a 7 461 
Sahella 10 461; 11 421 
SabeUaria 1 429; 10 461. 463 
S.'tbellariidae 10 462 
Itabcllidac 10 462 
Saber saw 14 543 
Mhiu {sound) I ih 
Siliin vnmne ser Oral piilio 
Nuccine 

S diinc. H. J. 1 1» 

S/}6mr flrmtilea 7 468 
Sntile 12 1 

r»6nata 7 122/ 

Sar, volk ,w Yolk sac 
Satrammina sfthafnea 5 430 
S^rrharase 4 172 
Sairharimeicr 10 446 
.■•.ir(ti,iriti 12 1*: 13 239 
'ian hawtuyres 12 2, 14 601 
Sflf ^ 6/iromvre« t atl^hergensii 
2 624 

bioa&say 2 194 
malt i)cveragc 8 80 
I htnum\< r* < 
baker’s yeast 14 603 
bioassay 1 341: 2 194; 

9 236 

cell-surface ionization in 
yeast 2 624 
distilled spirits 4 254 
giant colony 14 600 
industrial fei mentation of 
steroid 1.1 138 
malt beverage 8 80 
wine !4 508 

S'urr/iaromyres eltipsoideus 
4 254 

•^nharomyces fragilb 14 604 
!*acthnromyres kefir 8 455 
.We/iaromyees roiweii 
14 600, 602 

^Hcharomycetaceae 12 1 
'iJccharomycetalcs 12 1-2*: 

14 601 

Endomycctoideae 12 1 
£rcnias«>idcae 12 1 
Lipomycetoi<b»e 12 2 
Nematosporoldeac 12 2 
Saccharomycetoideae 12 1 


Saccharomycetoideae 12 1 
Saecharomycodes 12 2; 14 601 
Sacclutromyropsis 12 2: 14 602 
fiaccharomycopiis guttulata 
14 602 

Saccharose see SucrcMC 
itaceharum Barberi 13 241 
Saccharum offidnarum 15 241 
Saccherum sinense 13 241 
Saccharum spontaneum IS 241 
Saecoglossus 5 3 
Saox>|>haryngiforiiies 9 442; 

12 2 * 

SMCorhiza 12 28 
Saccule 10 124 
Saccufina 1 562; 2 102; 9 55.5 
.Serctiltna rarcini 5 .567 
Sncculus (cut) 4 321 
Saccus vasculosiis 9 58 
Sachs. R. 11 438 
Sadissc process (acelylcue) 

9 462 

Sanal rib 12 363 
.Sacral vertebrj 12 363 
Sarraineuto Range 9 160 
Sdciamciilo River 9 162 
Sacniin 9 616 

Saddic-tvpc turret lathe 7 407, 
408 

SAE number (siccl) 13 92. 313 

Safe 12 2 

Safclight 10 165 

Safety factor 12 2 

Safety him 10 1.56 

Safety fuse .5 579 

Safety glass 6 207; 12 2-3 

.Safety lamp 12 3 

Safety match 8 170 

Safely regulations (ships) 

12 275-276 

Safety valve 12 3; M 260-261* 
Safflorite 1 246 
S.ifflowcr 5 183; 12 4 
Saffron 7 514, 124* 
glucoside 6 219 
spice and flavoring 12 613 
Safranin 8 405 
Safranine T 4 303 
Sagartiidae 1 52*54 
Sage 12 4*; 12 613 
Sage willow 14 493 
Sagebrush 4 293; 5 39; 14 288< 
Sagenites giebeli zone 14 82 
Sagenocrinida 4 369 
Sagenopterb phillipsi 2 578 
Sagflto 3 412*413 
Sagilta enflata 8 1 


Segilfa macrocephab 4 40 
Sagittal astigmatism 1 6 
S.tgittariidac .4 178 
Sagillaruis 2 448; 1 412 414*; 
12 4 

S^o 19 50 
S.igo palm 3 639 
Saguaro 2 3B6; 9 .569 
Sagiiaro cactus 3 190 
Saha, M. N. 1 501 
Sahara Desert 1 106 
sirocco wind 12 348 
Saharan Atlas 1 107 
Salmi Shelf 4 356 
Satlfish 10 10 
Sailplane 12 .5-6 
Saimaa. Lake 5 1 16 
St. Anthony’s 6re see 
Erysipelas 

St. Clair. Lake 1 672 
St. Cutlibcri’s beads 3 548 
St. Eiias Range 9 159 
St. FJmo's fire 12 6 
Sr. Francis Mountains 9 153 
.St. Helena Island 1 108 
St. Joe prcKTiH (zinc 
inctallurgv) 14 614-615 
St. John's bread 8 92 
St. I.awrcnce Island 1 .523 
St. Lawrentt! Seaway 7 116: 

9 154 

ship clearance 12 257-258 
$t. Lawrence Valley 9 145. 
147-148 

St. Louis encephalitis 1 425, 499 
St. Haul's Rocks 8 532 
St. Heter sandstone 9 376 
SaitheS 113 

Sakaguchi reaction 1 529 
Sake!. Manfred 7 164 
Sakhalin Island 1 521. 523 
.Sakmarian stage 10 23 
Sakurajlma 14 355 
Sakurajima Volcano 14 355 
Salado formation 11 .588 
Salamander 12 6 

behavior devdopment 
2 135-138 

Satamandra 7 576. 632; 12 7 
Sdamandra atra 12 7 
Salamandra satamandra 12 7 
Salamandroidea 2 568; 12 6-7* 
Ambystoraatidae 12 6 
Amphiumidae 12 7 
Plt^hodootidae 12 7 
Salamandridae 12 7 


Salammoniac 6 325 
Saldidae 6 401 
Saleniidae 12 8 

Salenioida 4 .560, 372a; 12 7-8* 
Saleniine Peninsula 5 116 
Salep 9 373 
.Salep mannan 8 92 
Salerno, (iulf of 5 115 
SaltoceM 10 488; 12 8 
Salicales 4 1086, 10 346; 12 8 
Salicin 12 8 

glucoside 6 219. 224 
Salicinase S 203 
Salicomia 3 191: 8 127 
Salicylaldeliydc 3 374 
Salicytatdehyde chelate 3 20 
Salicylate 1 366; 5 74; 12 8* 
Salicylic ucid I 320. 592; 2 35. 

475; 10 112; 12 8 
SaIieni-|)ole Held winding 
14 504 

.Siiliemia 12 8-10*, 364 
Amphibia 1 333-354 
Amphibia fr^sils 1 334-336 
Amphicoda 1 338*; 12 B 
Anoinocoda 1 433*; 12 8 
Diplasiocorla 4 208-209*; 

12 8 

ecology 12 10 
cccMtomia 12 10 
frog 5 537-538 
morphology 12 8 
nutrition 12 10 
Opisthoooela 9 345*; 12 8 
Procoela 10 638-639*; 12 8 
reproduction 12 9-10 
uxonomy 12 8-9 
toad IS 661 
Salina 10 415 
Saline see Evaporite 
.SaliiHr lake see Saltwater lake 
Saline soils see Salted soils 
I Saline water redamatitm 
I 12 10-14 

elcctrodialysis 12 12*13 
fluh dittUbtion I2'n-12 
freezing methods 12 13 
ion-penneable membrane 
7 255-257 

multiple-efrect distillation 

12 n 

solar distillation 12 12 
vapor compresdon 12 12 
Saline wheat 5 183 
SalineUa 8 254 

Salinity: estuarine waters 5 80 
frrah water 6 568 



coni. 

lalt hOu* 7 887 
tea water 6 567*: 

u no-ui 

Saliva 1 965; 4 164-1G5* 
Salivary gland 4 164; 9 S70 
Salivary gland virus duease 
12 14 

Satix 3 190; 4 234. 293; 10 488; 

14 492 

Salix atba 12 8 

Saiix atba var. vitallina 14 493 
SaUx andersoniana 12 229 
Salix babyhnia 14 499 
Satix Candida 14 498 
Saiix cordata 14 493 
Satix fragitis 14 498 
Salix humiiis 14 493 
Salix purpurea 14 ‘H)3 
Salix serirea 14 498 
Salk vaccine 7 34; 10 457 
Salmincoia salmanea 7 477 
Solminrola thymali 7 477 
Salmo agua'fronila 14 119 
Satmo rlarAfi 14 119 
Salmo gairdnerii 14 1 18 
Sainto Jtalar 12 14 
Salmo Irulla 14 1181 19 
Salmon, A. 10 616 
Salmon. V. 7 592 
Salmou5 416.41Q;811S; 

12 14*. 396 

Salmon Kivci Moiinuins 
9 158 

Satmnnefla 5 I; 9 543; 12 14- 
16*; 14 18 

antibiotic 1 466-467; 

13 528 

antigenic structure 12 14 
bacterial IikhI {Kusoniiig 
9 425 

bacterial motility 2 63 
carriers 12 15 
dinical pathology 8 ^ 
Enterobacierlaceae 5 1*2 
gastroenteritis 7 95 
H antigens 12 14 
immunization 12 16 
IMVIC test 7 49 
infection 12 15 
O antigens 12 14 
paratyphoid gastroenteritis 
9 561 

pneumonia 10 428 
serotypes 12 14 
spedne diagnosis 12 16 
typhoid fever 14 173 
Vi antigen 12 14 
Widal's reaction 12 16 
Solmonetla abortus bovis 12 15 
Salmemeita anatum 12 15 
Soltrumalla cholerae suis 
2 197; 9 561; 12 15 
Salmonella eniaritidis 12 15 
Salmonella gallmerum 12 15-16 
Satmonetta montavideo 12 15 
Salmonella newport 12 15 


Salmonella oranienburg 12 15 
Salmonella paratyphi A 9 561; 
12 15 

Salmoneffa paratyphi B 9 561; 
12 15 

Salmonella paratyphi C 9 561 
Salmonella typhi 12 15; 14 173 
Salmonella typhimurium 
9 561; 12 15 

I Salmonella typhosa: binauay 

I 2 197 

fluorescent -antibody 
method 8 888 
ice cream 7 3 
tetrarydine IS 528 
water-honte disease 14 411 
Salmondleae 5 2 
Salmoncllusis 12 14; 14 628 
Salmonidae 3 228; 12 H: 14 118 
Salmonoidet 3 223 
Salraoi>ctije 9 412; 10 10 
Satoniki, Gulf of 5 115 
Salp 14 140 
Salpa 13 543 

SalfM (Thalia) democtatica 
4 40 

Salpeter. E. E. 4 558: 11 47 
Salpula 13 .542b 
Salpitigidae 3 276 
Salpingitis 6 23G; 11 480 
Salpingoera infusionum 9 562 
Salwla 4 293 
Snlsola kali 4 292b 
Salt (chemical) 12 lC-17 
dasdfiration 12 16 
hydrolysis 12 16-17 
modern theories 12 17 
Salt (food) 12 17-18 

Alberger process 12 17 
buttermilk 8 434 
foixl preservation 5 426 
grainer salt 12 17 
method ol manufacture 
12 17 

salt additives 12 18 
use in food industry 12 17 
vacuum pan salt 12 17 
Salt bridge 12 18 
Salt deposits: Dcvutiian 4 89 
evaporite (saline) 

5 127-129 
Permian 10 26 
rock salt II 599 600 
Salt dome 12 18-19*, 409 
cap rock 12 19 
dlaptric structures 4 102 
economic importance 12 19 
formation 12 18 
geographic distributhm 
12 19 

gravity anomalies 12 18 
Gulf of Mexico 6 293 
oil fields 12 19 
petroleum traps 10 64 
salt from 12 19 
sulfur production 12 19 


Salt dome— coni. 

underground storage of 
hydrocarbon liquids 
9 289 

Salt Flat graben 10 25 
Salt gland 12 19 

excretion 5 137-143 
osmoregulatory 
mechanisms 9 434 
Salt glaze 6 212 
Salt Lake 7 887 
Salt nudei: in aunosphcTC 
1 634 

cloud ph)«ia 3 214-215 
in marine air 12 104-104a 
Salt River 9 160 
Salt-spray dimax community 
3 182-186 
Salt-spray test 5 18 
Salt watc>r conversion see Saline 
water redamation 
Salt-water inti usion 14 404 
Salt-water lake 6 568; 7 387* 
Caspian Sea 5 109 
closed bavins 6 568 
riuiimaiine cva|K)riics 5 129 
Pyramidomonas in 2 239 
Hsilinity oJ 7 367 
sedimentary dc))OHils in 
5 127-129 

Salt-water {>carls 9 606 
Salt-wedge evtuary 5 80 
Salt wort 4 293 
Saltation 12 136^ 

Salted soib 12 427 
ccmiributions from 
atmosphctc I 634 
control of salinity 
12 429-430 
Saltiddae I 498 
Salting agents, chemical 
9 189 

Salting-out effect 12 19 
Salton *1 rough 9 160 
Snltoptnuf hus IS 544-545 
Salvador 9 164 
Salvage, ship 12 285-286 
Salvarsan 1 550; 9 401 
Salve bug 12 533 
Sahw/tnus 8 14 
Salvetinus arcturus 14 119 
Salvelimis foniinnlit 3 223; 

14 US 

Satvelinus malma 14 119 
Salvia officinalis 12 4 
Salween River 1 580 
Salzburg Alps 5 117 
Samar, island 9 482 
Samara 5 542: 8 99 
Samarium 4 545; 12 19-20 
electron conjuration 
4 504 

extractive metallurgy 
B 278 

ionizatimi potential 4 504 
paramagnetism 9 549 


Samaropsis 3 47B 
Samarskite 11 342; 14 2105 
Samhucus canademis 18 Hg 
Sarnia cynthia 7 469 
Sample 2 223 

Sample preparation (analytical 
chemistry) 12 484-485 
Sample space (probabiUty) 

10 625 

Sampled-data control system 
12 20-21 

Sampling: analytical chemistry 
1 892; 12 21 
assaying 1 593 
biometrics 2 223 
pulse modulation 

11 97, 99 

quality control II 140 
statistics IS 66-75 
survey work 8 587 
Sampling techniques 12 21 
aliquot portion 12 21 
liquids 12 21 
solids 12 21 
Sampling thief 12 21 
San An(lre.is I'aiilt 4 337. 352: 

9 412; 13 411 
San Jase River 14 399 
San lose scale 6 476 
SatuilTon delay drciiit 13 645 
Sand 12 21-22 *' 

iMMUonite-boiulcd 

3 161-162 
casting 2 542 
elastic sediment!. 12 138 
flreclay-boiuled 3 161-162 
indusliial grades 12 22 
migration on headu*s 

12 302 

mineral coiutiturnis 12 S2 
monaztic 13 610 
movement along shore 

12 3fH 

natural uctunreuos 12 22 
size on beaches 12 303 
source <m twacbes 12 395 
thorianite in 13 ^9 
transport by wind 4 296; 

12 186 
uses 12 22 

Sand ambrosia 4 293 

Sand by-passing plants 12 305 

Sand caMing 2 542 

Sand deltas 12 305 

Sand dollar 12 22-23 

Sand dune 3 242a 

Sand cxduaion, oil well 9 300 

Sand filter S 156; 10 407-408 

Sand Hea 1 563; 12 345 

Sand Hills 6 277 

Sand hopper 3 563: 6 35 

Sand Mountain 9 150 

Sand myrtle 4 292b 

Sand pine 4 292b 

Sand plain climax communii) 

S 182-186 
Sand roller 10 10 



Sotanita, arlMclal 


3S7 


Sind itoim 4 296 
Sind tnblo (ore dressing) 

9 390 

Sand worm 10 461 
Saiitlage. A. R. IS 42 
Sandalidae 3 277 
Sandalwood 12 23*. 25 
Sandalwood oil IS 497 
Sander, B. 10 202; 12 62 
Sttndt'fta 12 165 
Sanderson. R. T. 4 520 
SandBy 14 124 
Sandhill crane 9 5S5 
Sanding (wood finishing) 

H 531 

Sandmeyer process 11 111 
Sandmeyer rcacticm 4 106 
nitrile 9 106 
SamlpilKT 10 02; 12 23 
Sandstone 11 590-591; 

12 23-25*. 138 
abrasive I 10; IS 152 
arenaceous rocks 1 528 
arkose 1 532 
asphalt in 1 5!K) 
classification 12 24-25 
cotnposiiion 12 24 
coin{>r<:ssivc stretigl h 4 61 3 
dingencsis in 4 94 
diiiicmioii stone 13 151 
h(‘avy mineral Mikes 6 382 
oinanu*ntal stone 13 152 
particle si/e 12 23 
redbed II 387 
sirucime 12 2i 
levtuic 12 24 
uses 12 23 

Sjndsiii.iii, J W. 9 245 
Viiuhsich panel I 69 
Mngsiinon (Intci glacial) 6 195 
Vmger, E. 4 235 
ViiiKei. F 7 Ifi'l: II 38 
Srfiiidinc 5 20!) 

Sdiiidinite 12 25 
Srinitaiy eiigiitceiing 3 110: 

12 25* 

definition 12 25 
practice 12 25 
sewage disposal 12 218 
water purification 14 401 
8.initary standards, water 
14 390-391 

•Sanitary ware (day products) 

3 167 

Sanitation (food engineering) 

■» 383 

^nitation,rur.il II 653-G54 
Hfiuntnoidfa exitiata 7 466 
S-mievleria 5 183 
Santa Cruz formation 9 171 
S<mtalaa>ae 12 23. 25 
^^ntaUles 4 1085; 10 346; 

12 25* 

mistletoe 8 517 
SAHtalol IS 497 
S'nitflfum album 12 23, 25: 

14 527 


Santonian lubstage S 54S 
Santorin 5 120 
SantorinFs duct 9 529 
Sao Francisco River 12 5SS)-530 
Sao hirsuia 14 104 
sSao Paulo exantlicmatic typhus 
see Spotted fever, Rocky 
Mountain 

Sno Tome Island I 107 
Sap-feeding beetle S 278 
sSap-Aow beetle S 276 
Sapatninc IS 538 
Saperda Candida S 287 
sSapindaceac 7 623 
Sapindalcs 4 1085; 10 346; 

12 25-26* 
buckeye 2 359 
mango 8 90 
poison ivy 10 438 
poison sumac 10 438-439 
quebraclio 1 1 188 
.Sapunihcatum fat and oil, 
noncHliblr 5 188-180 
glycciol 6 221 
wax 14 444 

Sapontficalion value 5 IBO 
.S;i|)nnin 6 224 
Sa|)oiiite 3 165 
Saimlateac S 59; 4 358 
S.ip]>ei, K. 15 416 
S.ipphiie 11 649: 12 26* 
cmuiultiiii 3 405 
Saprodimum 9 276 
Saprole^tiut 10 199-200 
Saprole^nia ferrax 9 236 
Saprolegnia parasUtca 9 236 
.S.i])iolcgniale5 10 200 
!infnom\(f\ tO 200 
S,ipii>|H>] 6 186; 12 26* 
roal 3 228 
de|Hi$i(s 12 140 
Saprophyte I 236: 3 495-496; 

14 113-114 
SaptOApira IS 4 
Sapio/nic ntitikioii 5 99 
Sapnicker I 26-27; H 541 
Sapygidac 6 574 
Satan 3 75; 5 244 
.Varciiia 2 6; 8 351 
SardtM hilra 6 181 
flurchia maxima 2 42 
Sarcitia tnorthuae 2 340 
S(frro0a/u« S 191 
Sarcochoic 10 499 
Sarcorystis lindemanni 12 SO 
Sarforyslif miesrkertana 12 30 
Sarcocyikj lenella 12 30 
Sarcodma 11 44, 52, 548; 12 27- 
29* 

Actinopodea I 57; 11 52; 
12 27 

alternation of generations 
12 29 

Amuebida 1 329-331 
ateitaceoui! tMt 12 26 
axoncme 12 27 
axopodia 12 27 


Suicodina—cont. 
cycloid lest 12 28 
dimorphism 12 27 
(oiamina 12 28 
Foraminifera fossils S 429 
Foraminiferida 12 26 
Hctioflagcllida 12 27 
HelioToida 6 m*; 12 27 
megalospheric test 12 28 
mitTONphnir test 12 28 
Mycetozoida 8 677 
myxopodia 12 2H 
nodosaroid test 12 
pscudopodia 12 27 
Radiolaitda II 315*; 

12 28 

Rh)n>]Hidea 11 52, 548; 

12 27 

spiral test 12 28 
test 12 28 

Tesucida IS 524 ! 

textularid test 12 28 
Saicnidosis. liver disorders 
7 563 

metabolic disoideis 8 256 
Sai'colemma H 636 
Sarronia 9 320-321; 10 100; 

12 369; U 136 
oncology 9 320 
Sarrtrinrre 3 656 
Sauophiiffa tatmniu 8 680 
Satt opha/ia haemot dioidalts 
8 680 

Sairophagidae 4 212; 8 679 
tiiyiasis 8 680 
Sartoph\{on 1 226 
Sat ( op/ivttm arnf angulum 
I 227 

Sanopfiyton rrassofrtule 
1 227 

Sarcoplasm 8 637 
.Sarcoptcrygii 9 442-443; 12 29* 
CioSHopteiygii 3 555*. 

9 442 

Dipnoi 4 210-211*; 

9 442: 12 29 

Oileithihyes 9 442*; 12 29 
SttK'opft \ srahei 1 496; 8 517; 

12 29 

Sarcoptiformes 12 29-30 
Atari 12 29 
Acaiidael2 29 
development 12 29 
hyfM)pusl229 
Oribatei 12 29 
tapeworm vector 12 30 
Sarcosporidia 1 47; II 53; 

12 30-31*; IS 12 
life cycle 12 30 
sSarcos}x>ridiosis 12 30 
Sard S 6; 6 99 
Sardinas, J. S 644 
Sardine 3 223; 3 416, 419 
Sardinia 5 117; 8 207 
Sargasso Sea 12 31 
Sargassum 10 90; 12 31 


Saigent. B. W. 11 284 
.Sargent. S. S. 5 549 
Sargent diagrams (beta decay) 

11 284-285 
Sarin S 45; 9 405 
Sarznatian .Sea 2 253 
Sarobaii 1 2 

•Sai'os 4 380 
Saros, GuU of 5 115 
Sarothriidac 3 278 
.SarrMi'cnia purpurea 10 244 
Sariaccfiiaceae 10 244; 12 31 
Sarracentalcs 4 1085; 10 346; 

12 31* 

iiiscctivoTuus plants 7 144 
pitcher plant 10 244-245 
sumlew IS 290 
Snrs, 0. O. 9 266, 528 
Sars, M. 9 266 
Sarsaparilla 7 514; 12 31-32* 
S'arforva 5 123 
' Sartotya /umrgata 3 123 
^ Sasik. bake 6 116 
' Saskatchewan Plateau 9 15.5 
I Sassafras 12 32 
I Soisafras albidum 12 32 
.Sassulite 2 293 
.Sasirugi 6 201 
Sateen weave IS 5.36 
.Satellite (astronomy) 12 32 
artificial see Satellite, 
artificial 

liipiicr 7 324-325 
Mars 8 132-153 
Neptune 9 41 
oiigin of 3 5(^-509 
pertuibatinn of orbits 
10 38-39 
Siiiurn 12 41 
llranuv 14 214 

Satellite (diflraction gratings) 

4 140 

Satellite, artificial 1 618: 4 329; 
12 32-S6a* 

coramuiiicaiionx Mitellite 

3 320-3205 

developments and trends 
12 34-35 

earth tide observations 

4 349 

esca{)e velocity 5 68 
fundamental tales of satel* 
Hte motion 13 32-53 
life 4 529 

meteorological uses 8 321* 

323 

navigation uses 9 16; 

12 364-57 

optical tracking Instru- 
ments 9 358-962 
orbiting laboratoria 
12 36-364 

orbiting piatfornu 12 S5-36 
orbiu 12 5464-5465 
{danet. artificial 10 271 



SotollU*, navlgoflM by 


351 

Satdlite, arilfieial~«m{. 
radio astronomy 11 247 
rocket engines 12 34 
structure 12 547 
television camera 8 821-322 
tracking 1 447, 613-614; 

8 503-504 

use in metcorotogy 18 1665 
vclodty requirements 
12 33-34 

Satellite, navigation by 
12 36d-37 

advantages 12 36a 
operation 12 36a-37 
SatelliUMis 9 66 
Satin spar 2 397; 6 301 
Satin weave 13 536 
Satfi. M. 8 197 

Saturablc-aiir magnetometer 
8 G5-66 

Saturable reactur 12 37, 203 
core material 8 27 
magnetic umpliAcr 8 27-29 
in servomechanisms 
12 203 

Saturated cadmium u*l1 14 360 
Saturation 4 256; 12 37 
Saturation adiabatic lapse late 
1632 

Saturation current 12 37-38 
Saturation magneti/ation 
S 229; 8 50 

Satiiratiun of soliilions 
12 38 

crystalU/ation 3 600 601 
precipitation 10 573 
Saturn 12 38-41 
albedo 1 223 
astronomy 1 618 
almospliere 12 38 
escape velocity 5 68 
(d>latcness 6 264 
orbit 12 38 
orbit of rings 3 509 
origin of rings 3 509 
phases 12 36 
ring system 12 39 41 
satellites I 40 
telescopic appearance 
12 39 

Saturn rocket SA-9 7 416 
Saturniidae 7 464 ; 8 6005 
Satuminia 7 143 
Saucers, flying 5 363 364 
Sauces 5 413 
Sauconite 3 164 
Saudi Arabhi; sIxkco wind 
12 348 

Saimi'kraut 5 423 
Sauger 14 383 
Saunders. H. E. 14 382 
Sauria 18 22-24 

classification IS 24 
courtship activity IS 24 
defense mechanism 18 25 
physiology 18 22-23 


Sauria— cont. 

reproduction IS 24 
rhythmic activity IS 24 
territoriality IS 24 
venomous s])ecies IS 24 
Stturipterus 12 357 
Saurischia 4 198-200*; II 484; 

12 41 

ArchtMauria 1 521 
Jurassic 7 327 
Sauropoda II 484 
'I‘}i(‘io})oda 11 484 
Samomalus obesus 3 1 19 
Saurn|K)d 11 484 
Sauropoda i 198; 11 484 
Sauroptcrygi .1 5 124; 11 484; 

12 41-42 

Mothosatiria 11 484; 

12 41-42 

Plarodnniia II 484; 12 42 
Plcsuiviuiia 11 484, 12 42 
.Sauiuiaccac 10 241 
S,iuiy 2 161 
Saiissuiitc 5 214 
S;in<i<(uuli/ation 5 30 
S.iiit<'rnc 14 507 
S.iv .1 River 5 122 
Savage i>ccile 3 276 
Savanna 3 189 

rlim,ax (onimuiiily 
S 182-186 

(Umax plant formations 
3 188-192 

gra<island ot Asia I 587 
Snvantwh 8 120; II 362. 363 
Savannah Kivci 13 320 
Savait F. 2 247 
Savtiry 12 613 
Savoy Alps 5 117 
Savu Sea 9 271 
Saw: metal 8 7 

w<hm1 14 542-543 
scf also Sawing 
Sdw paliueltu 4 2925 
Saw-rooth wav(‘ 12 43-47 
cnrieiil 12 46-47 
voltage 12 43-46 
Saw t(Hith-wavc geneVaUn*: 
bidiix'ctional-clamp 12 44- 
45 

l>ootstrap circuit 2 290; 

12 45 

constant-current 12 45 
ruri-cnt feedback 12 46-47 
(uirtmt saw-tooth 12 46-47 
keyed-damp 12 44 
Miller integrator 12 45-46 
RC circuit 12 43-44 
thyratron 12 44 
time-delay circuits IS 644 
trapcaoidal voltage 
generator 12 46 
voltage saw-tooth 12 43*46 
Sawfish 4 418; II 331, 348 
Sawfly 6 574; 16 489 


Sawing 12 42-48 
contour 12 42 
cutoff 12 42 
diamond 4 100 
machining operations 8 6 
atone quarrying 11 181 
woodworking 14 542-543 
Saxaul (shrub) I 587 
SaxifraRa 5 39 
Saxophone 8 665-666 
Say stink bug 6 405 
Sayan Mountains 1 585 
Sayornts phoebf 10 119 
Sayt/eff rule 18 132 
SBR rubber II 639 
Scab mite 12 247 
Scabies 12 370 
Sra5ios(i \ur<iS(i 6 219 
Scala iyui|xini 4 323 
Scala vestibule 4 323 
Scalar 12 47 
Scalar integral 2 414 
Scalar matrix 8 183 
Sralai product 2 412 
Scaluiifottii conjugation 3 4005 
leprcMluction 3 4005 
Scald 2 9ft; 13 243 
Scale (map) 8 9H-fKt, IS G77 
Scale (music) 8 662 661; 

12 47 48 

Scale (weighing) 14 462-463 
hydraulic 14 462-463 
mechanical 14 462 
{M'lidulum 14 462 
pneumatic IJc^463 
spring 14 462 
see also Balance (weigh- 
ing instiuments); 

Weight measurement 
Scale (/oology) 3 22 24; 

12 48-49 

Seale factor 12 181 
Seale insect 6 475; 8 187; 

12 49* 

clmimosoinc number 3 107 
Scale-of-n counter circuit 
12 49 

Scalene tiianglc 14 81 
ScalibiTginulac 10 462 
Scalid 7 362 
Scaling circuit 12 49 

frequency counter 5 502 
(ieiger-Mtillcr counter 
6 92 

Scallop 1 427: 12 50 
Scallop (squasii) IS 28 
Scahpus aquaticus 8 537 
Scalpellidac 7 456 
Scalpellwn 4 41 
Sralpeliutn vulgare 12 236 
Scaly anteatcr 1 442: 10 119 
Scaly bud 2 360 
Scaly leg 12 30 
Scambm 6 580 

Scandinavian Peninsula 5 116 


Scandium 4 545; 12 50-51 
compounds 12 50-51 
distribution 12 50 
electron configuration 
4504 

extractive metallurgy 
8 278 

ioniration potential 4 504 
occurrence 12 50 
purification 12 51 
separatiem 12 51 
Scandium acetyiaextonate 3 18 
Scanning: colr»r printing 
10 607 

faiceiinile 5 177 
radar 11 205 
radioi!iotop(*ii 14 8 
television IS 475-476 
Scanning eU'Clton iiucrusco|jr 
8 373 

Scantlings 12 274 
ScajH- 13 111 
.Scaphidiidae 3 276 
Scaphiopus <ourhii 12 8 
Scaphiopm holbtookt 1 433 
Sniphoides ItUeolus 14 76 
Scu|iho|HHla 8 559; 12 51 
UkiiIi shell 13 676 
ScapuUtc 12 51* 

Seapula 3 289. 12 396 
Seal tissue 7 176 
Searab 1 513; 2 131 
Scaiab brurelcts fi 9f) 
ScarabacMiiden 3 276 
Scaraheiforin larva 2 131 
Schilling, oxygen 9 472 
Scarlaimal toxin I 487 
.Searlel fcvei I 466-467; 

12 51-52*. 372: 13 178 
complications 12 51 
Dick skin test 12 52 
symptoms 12 51 
lieatmeni 12 52 
Scarlet fever toxin IS 178 
Scarlet oak 9 237; 13 113 
Scarlet tanager IS 388 
Scarp see Escarpment 
Scatchard, G. 9 436 
Scatopsidae 4 212 

Scattei coiuniunirations. FM 
radio 5 521 

overseas lelcplione service 
IS 438-439 

radio-wave propagation 

n 821 

Scatter syntcmi. tropospheric 
IS 438-439 

Scattering (electromagnetic 
radiation) 12 52-54a 
in atmosphere 8 319-39) 
colloidal particles 12 53-54 
contrasted to absorption 

113 

large molecuies in solution 
12 53 

measurement 10 477 
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Scattering (electromagnetic 
Tadiation)‘-ront. 
meteorological optia 
8 919 320 

molecular weight deter* 
mination 8 556 
nuclear 12 54'54a 
radio wave propagation 

11 919*922 

Raman effect 11 992*994 
Rayleigh jicattering 12 52 
x-raya 1 659 

Scattering (physia): of alpha 
particlcH 1 553 
atomic and molecular 

12 54e-57 
cnhoKnt 12 57 
Compton effect S 353-359 
clastic 12 545-57 
clectruinagnctic radiation 

12 52-54n 

electron diffraction 
4 505-509 
inotherent 12 57 
iiielastte 12 545-57 
hglil 12 52 54d 
neutioiis 9 88-91 
nuclear 12 57 60u 
Itauian effect 11 992-334 
Rjvleigh 12 52 
V lays 1 553, 9 88 
Vaitenng cros& section, 
olr<tt'on 9 354-357 
'MaKeiing (niicleai) dis|)Cision 
i<lation> 12 54-54d 
experimental status 12 54 
historical development 
12 54 

tiicoietiail status 12 54 r>4d 
Vattcring cx|>crinienls, atomic 
and moletuiai I 653; 

12 r>4fl-57* 

clas^fication oC collisions 
12 54d 

collision rates 12 54a 
ctoss-sccHon evahiatioii 
12 54a-54b 

Vaticring experiments, 
nuclear 9 201; 12 57-605 
definitions 12 57 
electron-nucloon scattering 
12 605 

interin^iate and high 
energy n-p and p*p 
scattering 12 59-60o 
low energy ii-p scattering 
12 57-59 

low-energy p-p scattering 
12 59-60 

meson scattering 12 605 
p-p scattering 12 59-60 
scattering of nucleoiu, pi- 
mesons, and electrons by 
nuclei 12 60a-601; 
Mattering layer 12 605-60c 
deep 12 605-60C 
detection 12 608 -SOc 


Scattering layer->eont. 
scattering organisms 
12 608'OOc 

vertical migration 12 60c 
Scattering matrix 12 60c-60d 
dispersion theory 12 60ci 
perturbation calculations 
12 60d 
Scaup 4 291 
Sre/tdosaurus 4 201 
Scelioitid wasp 6 574 
SccUonidae 6 574 
ScfliphroH caernentarium 
6 582: 14 SS6 

ScehfMnits undulatw 7 564 
Sceiwdesmuj 1 235; 2 601; 

3 76a, 81 

Scenedfsmus obliquus 10 284, 
285 

Scenetlesmus quadticauda 
S 768 

Scent gland 12 60d 

Hemiptcra 6 400-410 
SrhM koina nwliniensis 5 434 
Scli.ukoiiiidje 5 435 
Schaft r, II. K. 6 484 
Schaffci, K 1.. 14 328d 
Scliardingcr Ucxtriiis 4 93 
I Nchal/iiian, K. 9 179 
Sdiaiulinn, F. 19 11 
isrluMtO 611 
JKliceIc, C: W. 3 67, 6 22) 
Schcele, K W. 2 95; 8 562 
ScheeleS gicen 1 550-551 
.Schcclile 12 60d*. 14 138 
Scheifei >tr<»ke tunction 7 579 
.Sclicffrrite 11129 
Scheibcl-York extrartm 12 499 
Schcidcggcr, A £. 1‘* 417 420 
Schclkunoff, S. A. 1 449 
ScheloiibiUn laeviffatu\ 12 30 
SciwmaliC drawing 4 612; 

12 Cl -62* 

electrical schematic 
12 61-62 

mechanical scUcmatic 12 62 
Schcnck, C, A. 5 461 
Scherbins inductiem motor 

drive constani lioise|)ower 
I 286 

cunstant-lorque I 286 
Schering bridge: capacitance 
measurement 2 442 
dielectric-constant meas- 
urement 4 111 

Schiaparelli. G. V. 8 154, 306: 
14 298 

Schick test 1 473. 487 

aatig«t-ancibody reaction 
1 473 

diphtheria 4 2ff)7 
neutralization reaction 
(antibody) 9 82 
skin test 12 972 
Scbiebold'Sauter tedinique 
14 569 


Schiemann reaction 4 106 
Schiff base 1 814; 12 62* 
alddiyde 1 229 
Schiffer.J. 11 438 
5c8ii8ei>def 2 552 
Schimper. W. 5 31; 6 508; 

13 523 

Schindleria 10 243 
Schinopsis hrentiii 11 187 
Schirra, W. M. 12 540 
Schist 12 62-63 

composition 12 62 
compressive strength 4 613 
crystallization cleavage in 
12 63 

flow cleavage in 12 62 
fracture cleava^ in 12 62 
imitational strain in 
12 62-63 

laminar gliding in 12 62 
schistosity in 12 62-63 
iheaitng sliess in 12 62 
Schistes lustra 10 ^2; 13 408 
Schutocerca 9 417 
Schixtosit). ruck 12 62-63 
mctamoipluc rocks 8 297 
rock fabric studies IS 205 
in schists 12 62-63 
slates 12 374 

Srhutosoma 12 389; 14 411 
Schistosoma douthitti 12 229 
Srhistmoma haematobium 

9 323; 12 63 

Sthistosoma japonieum 12 63 
Schistosoma tnantotti 12 63 
i Schistosomiasis 12 53-64*, 389 
biology 12 63 
diiigiutsis 12 63 
dimensions of human 
bkKKi fluke 12 63 
distribution 12 69 
epKlemiologv 12 63 
liver disorders 7 569 
ontology 9 323 
palhognoniy 12 63 I 

Sthistosoma 12 398, 14 411 
treatment 12 63-64 I 

Schistustcgiales 8 633: 12 64* | 

Schizotoela 1 420; 12 64 | 

Schi/ogonialcs .4 81; 12 65-65* | 

.Vchizogomum 12 64 
Schirogony 7 122g; 11 448; 

13 12 

Cocetdia 3 249 
Microsporidia 8 403 
Schi/ogregaunc 7 122/ 
Sdiizogregarinida 6 269; II 52: 
12 65* 

Schiromeridaceae 14 190 
.S'cAtzomeris 14 189. 190 
Schizomyectes 2 5, 10-11; 6 59S; 

8 356, 678; II 47; 12 65-66* 
Actinomycetalcs 1 56; 

12 66 

bacteria 2 5, 10 
Bqtgluoalei 2 131; 12 66 


Sdiizomycete»~cont. 
Ctryopbanaki 2 596; 

12 66 

Chlamydobaaerialei 9 64; 

12 66 

Eubaaeriales595: 1266 
Hyphomicrobiaiei 6 598; 

12 66 

metabolism 12 65 
modes of reprodttctioQ 

12 65 

morpholt^ 12 65 
motility 12 65 
Mycoplasmatales 8 679; 

12 66 

Myxobacterales 8 685; 

12 66 

photosynthetic pigments 

12 65 

Pscudomonadnlcs 11 65; 

12 66 

Spirocliactalcs U 66: 

13 2-4 

taxonomy 12 65-66 
Schi/omy<ophyia ^10 320, 346. 

13 544 

Schiyopathidae 1 481 
5r/iizop/ja/is 7 49 
Schiruphora 4 212 
Schizophrenia 4 51: 8 227; 

12 66 * 

electroconvulsive shock 

4 471 

insulin shock 7 164 
manic dq)iessive psychosis 

8 91 

paranoia 9 558 
sabty{>e8 12 66 
treatment 12 66 
Schi/oplnenia, paranoid 1266 
Schizophrenic psychosis 7 164 
Kchlrnphyccae 11 47: 12 67 
Schizophyllum 10 308 
Schizopteridae 6 401 
Schizorhyncha It 542 
Schizosacchatomyces 12 1 
Schhosaccharomyces octosporus 

14 602 

Schiiotrypanum entzi tee 
Trypanosoma eruxi 
Schizura concinna 7 470 
ScMafkranktuU see Sleeping 
sickness, African 
Schliifli symbols 10 491 
Sdilegel, H. IS 249 
Schleidcn, T. 2 590 
Sdiicsii^er, H. 1. 2 291 
Schlieren (rock): igneous 
rocks 7 )5 
petrology 10 04 
in syenite 18 801 
Schlieren optical system 12 67 
Schlieren photography 
12 er-OS*. 298 
water tunnel 14 410 
wind tunnd 14 498 
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Adilombei^ Photodinometcr 
l« ia8 ]39 

Sdunld-Mduner proccM 9 104 
SclimUt. C « 10 
Schmidc, J. 8 592 
Schmidt, K. 14 620. 624 
Schmidt camera 9 91; 12 68*; 

IS 449-452 

astronomical phott^raphy 
1 61S 

astronomical spectroscopy 

1 615 

Scbmidt-Cassegrain system 
IS 68 

Schmidt net 10 49 
Schmidt-Nielscn, K. 4 159; 

9 439 

Schmidt rearrangraient, molec- 
ular IS 127 

Sdimidt teleicopc see Schmidt 
camera 

Schmidt vertical field balance 
0 65 

Schmitt comparator dreuit 
S SSO-351 

SdtmiU* badilus 12 254 
Sdioeidcrhohn, II. 9 582 
Schoeffer, P. 10 609 
SchoenRtes, A. M. 3 596 
Sdioenherr. K. £. 12 279 
Sdiomtherr-Hessbcrger process 
9 US 

Schoetenesack, O. 6 585 
Schooping gun 8 281 
Schott. G. 8 139. 142; 9 266 
Schott, O. 9 550 
Schotten-Baumann reaction- 
add amide 1 803 
add fialide I 44 
acylation 1 62 
amine 1 S05-S06 
Schottky, W. 4 519 
Schottky defKt 8 583*: 12 480 
Schottky effect 12 68-69 
Schottky line 12 69 
Sehradan 7 141 
Schreibersite 8 812 
Schreinmoakers, F. A. H. 5 579 
Schrieffer, J. R. 13 300 
Sdirtkler-GriUo process 15 261 
Sdirbdinger, E. 3 355; 7 503; 

8 194: 9 363: 11 145; 12 605, 
69: 14 258, 425 
Schr6dinger's wave equation 
293; 12 69 

band theory of solids 

2 92-98 

perturbation (qtiantum 
mechanics) 10 41 
qtiantum chemistry II 145 
quantum medianics 
11 160-161 

quantum theory, nonrela- 
Civisctc II 172-174 
rewmblance to Hamilton- 
Jaeobi equation 
6 881452 


Schuler. M. 7 92: 12 69 
Schuler pendulum 7 9I*%: 

12 69-71* 

Sdiuler tuning: gyrocompass 
6 506 

inertial guidaiiM system 

7 91-92 

SdiOller. A. IS 249 
Schultz- Dale reaction 1 395 
Schulze. E. 6 398 
Schumann-Rui^e bands of 
oxygen 8 555 
Sebumm, S. A. 12 505 
Sdiurz. C. 5 461 
Sdiwann. M. 2 590 
Schwann cell 3 656; 8 196; 9 53 
Schwanniomyces 12 2: 14 601 
Sihwartzkopff, J. 10 127 
Schwarzschild-Crctlen tele- 
scope 8 510 

Schwarzchild's radius 11 437 
Schwarzschild*s telescope IS 451 
Sdiweinfurt green 1 50 
Schwerdl, C. E 14 32Bd 
Schwers. F. 12 576 
Schwinger, j. 4 462a: 11 148; 

12 60d 

Sdiwyz Alps 5 117 
Sdaenldae3 550; 10 10; 12 249 
Sdama, D. 3 505 
Sdallc aitery 2 485 
Sciatica 12 71 
Science 12 72 
and an 1 552 
descriptive 12 72 
exact 12 72 
logic 7 578-582 
identific methods 12 72-74 
Sdence (animal), agricultural 
see Agricultural science 
(animal) 

Sdoice (plant), agricultural 
see Agricultural science 
(plant) 

Science, earth 4 345-346 
Sdcnce. physical 10 207 
Science literature see Literature 
of sdcnce and technology 
Sdentlfic methods 12 72-74 
cause and effect 12 73-74 
classification 12 72-75 
consensus 12 73 
experiment 5 143: 12 73 
logic 7 578-582 
mrasuremeni 10 205-207: 

12 74 

repetition 12 73 
Scina 6 586 

Sdnridae 4 39; 12 373; IS 24 
Sdntillatimi: Ruorcscence 
5 847 

meteorological optics 

8 319 

radar II 210 

Sdntillation counter 12 74-75 
coinddenoe counting 12 75 I 


Sdntillation cminter— coni. 
crysiaBine 12 74-75 
liquid 12 75-76 
multiplier phototube 
16 196 

organic 12 75 
plastic 12 74 
substances used 12 75 
Sdntillation detector, liquid 
12 75-76 
gamma rays 6 35 
low-level counting 
7 595-596 
neutrons 9 84-85 
SdntiliaCicm spectrmneter 
12 75 

ScimitiaUff 12 74-76 
Sciomytidae 4 212 
Scion 2 361; 6 24.5 
Srirrhia aeicoia 14 71 
Scirtoihrips ritri IS 628 
Sdssion (nuclear fission) 

5 287 

Sdssor-tailcd flycaldier 5 362 
Scitaminalc) 10 346; 12 76* 
cardamon 2 480 
turmeric 14 163 
Sciuridac 3 63; 11615; 13 31; 

14 541 

Sciuromorpha 11 614 
Sriurttf caro/mensif 13 31 
Semrus niger 13 31 
Sclaieol 13 498 
Sdater. P. 14 620 
; Sclera 5 169 

anatomy IF 169 
embryology 5 166 
Sderactinia 3 255. 261, 474; 

12 76-77* 

Sderactinia frasils 12 77-78 
evoliilionarv lines 12 77 
geographic oaiirrence 
12 78 

geok^ic record 12 77-78 
I Sderaxonia 6 238 
; Sdereid 3 493; 5 37 
Sclercnchyma 3 493; 12 78-79*; 
I 13 105, 115 
I astrosdercld 12 78 
bone cell 12 78 
brachvsdereid 12 78 
niacrasderdd 12 78 
osteosderdd 12 78 
plant tittue systems 16 378 
sclcrdd 12 78 
tridiosclereld 12 79 
Sderitc 1 555 

Coleoptera 3 279 
Porifera 10 516 
Sderoblast 2 394; 4 36 
Sderoblast Porifera 10 513 
Sderochore 10 499 
Sclerodactylidae 4 58 
Scleroderma 6 581; 7 623: 

12 405 

Sderogibbldae 6 574 
Sderaicope hardness test 8 274 


Sderosli, coronary 6 860-361 
Sclerosis, multiple see Multiple 
sclerosis 

Sclerospora S 483 
Seterotinia 1 234; S 222; 

8 .'tOR; 10 314, 316, 534 
Sderotinia camelUoe 9 4086 
Srlerotinia cinerea 9 27 
Scterolinia sclerotiorum 5 547 
lettuce diseases 7 478 
nystatin assay 9 236 
soybean diseases 12 535 
sufUlower diseases IS 292 
Sclerotium 7 122d; 9 603 
Mycclia Sterilia 8 677 
Mycetozoida 8 677 
Sderofium hataticro/a IS 292 
Sekrotiurn cowjxra 

diseases 3 529 
diseases of jute 7 328 
pea diseases 9 600 
peanut diseases 9 603 
soybean diseases 12 335 
SdcTOtomc 12 354 
Sooledda 9 30 
ScolModoiits 1 431 
Scolecnsporae 5 562 
Scolex 2 658; 3 642; 4 359; 11 4^ 
Scoitidae 6 574 
Scolithus tubes 1 431 
Stoloparidar 3 9. 625: 12 2.3; 

14 541 

Scolopcndridac 3 60 
Scolopendroinorpha 3 60 
.Scolophore 10 128 
Scalopoayplops I 564 
ScolopopboTOiis organ 7 128 
Scnlops 7 127 
Scolotkrips sexmaiulatus 
' 13 628 

Stolytidae 3 1^8 
Sa^ylus muUistriatus 14 75-76 
Scomber scombrus 8 9 
Scoiiibiidac 8 9; 10 10 
Scoop 2 369 
Sropalaminc 9 547 
Scopmimatidae 4 212 
Scopoletin 10 343 
i Saircby, W. 9 265 
Scm'la2106; 11590: 14 349 
Scorification 1 593 
.Scorpaenidae 10 10 
Scorpioid cyme 7 98 
Scorpion 12 79 
Aiudinida I 496 
Arthropoda 1 558 
Scorpkmlda 12 79-80 
tailed whip 14 235 
Scorpion (constellation) 

3 412-413; 12 79 
Scorplonfly 8 205 
Scorplonida 1 496, 558; 

12 79-80* 

Scorpius (constdlatlon) 

8 412-413; 12 79 
ScorzoTtera 14 305 
Scotch bollnS 282:1119 ISO 
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Scotch pine !• 236 
Sootdi yoke i 486; 7 527 
coordinate tyitem con* 
verten 1 S8S 
dnC'Cosine generation 
1 376 377 

Scotdilite screen 18 189 
Sauer 4 291 
Sauoina 11 537 
Srotopic vtsimi 5 170; 

14 SS5 S36 
S(otosco|)e 7 507 
R. L. 12 487 

Scott Tensile Tater I] 637 
Scourheld, D. J, 7 535 
Scouring: bleaching 2 258 
textile diemistry 13 538 
Scouring rush 5 62 
SCR see Silicon rontrollcd 
rectifier 

Smiin system (nuclear reactor) 
11 355-356 

Scrambling see Privacy systems 
(scrambling) 

Strap (flake) mica 8 346-347 
Scia|>ri 3 417: 4 351-352 
Scraptidae 3 277 
Scratch haidncss scale 6 337 
Screamer 1 436 
Scree 2 326: 13 387 
Screech owl 9 460 
Srretm. printing plate 10 618 
color printing 10 606-607 
halftone 10 61 1 
Screen grid 13 531. 14 244 
Scrccn-grid modulatimi 1 3.56 
Scicen-grid tube see 'I’cirotle, 
vacuum 

Screen liner 9 300 
•Scteeit printing 10 605. 13 542a 
SciecningSSGI; 12 80-81*, 186 
ore diessifig 9 389 
shaking scremis 3 561 
vibraiitig screens 3 561 
Screening smoke 12 81-82*. 387 
condensation smokes 12 82 
signaling smokes 12 82 
Screw 12 82-83 
efficiency 12 85 
friction 12 83 
lead angle 12 83 
threads 12 84-88 
torque 12 83 

Screw axes (crystal structure) 

3 595-596 

•Sru'w (onveyor see (amveyor 
Screw dislocation 3 584-585 
Screw fastener 12 88-84 
bolt 2 277; 1286 
oip screw 12 86 
machine screw 12 86-88 
sdf-tappii^ screw 12 88 
set screw 12 88 
»ud 12 86 
threads 12 84-86 
uia 12 86-86 


Screw jack 12 84 

Screw propdlcr, marine 

11 12-15 

Screw-thread gage 6 4 
Screw threads 12 84-66*; 

18 612 

acme thread 12 85 
allowance 12 86 
American National 12 85 
American Standard 12 85 
breech-block thread 12 85 
British 12 85 
Brown and Sharp wonii 
thread 12 85 
buttreai thread 12 85 
Dardelct thread 12 85 
modified square thread 
12 85 

mmienclaturc 12 84 
pipe thread 12 88 
standards 12 85 
tolerance 12 86 
types 12 64 
unified form 12 85 
Whitworth 12 85 
.Screw worm 12 247 
Scribner rule, forestry 5 460 
Scroll saw 14 542 
ScrophuUiriiiccae 3 190, 4 191; 

14 132 

Saotum 13 524 

histology 11 473 
reprodiKtive system 11 471 
Scrub forest I 587; 5 467-468* 
Smib typhus 14 173-175 
Scnibbcr (dust rolleclion) 

4 2 % 

SCUBA 12 89*. 370 
skin diving 12 370 371 
Scud 6 55 

.Vruddriia fun ala 7 333 
Srulpin 12 89 
Sculptor 3 413-414 
Sculptor galaxy 6 12 
Scurvy I 574; 4 236; 8 258; 

12 89-90* 

Scutari (Shkoder), Lake 5 116 
Scutediintiiddae 6 431; 13 397 
Scutrllum 3 280: 12 145 
Scutigera coleoptratu 3 60 
Srutjgrra forceps tee CermatU 

forceps 

ScutiffieTella immaculata I 565; 

13 365 

Scutfgeromorpha 8 60 
Scutum (cfmstellation) 3 412. 

414* 

Scutum (Ixodidcs) 7 298-299 
Scyllaridac 4 30 
Scyttarides oe^uinorfta/ii 4 30 
ScylUorhinidae 12 157 
SeylUum 3 102 
Scyi/ium eanieula 11 514 
Scymaenidae 3 276 
Scypha IS 10 
ScypMdia 11 59 
Scyphlstomi 7 804-805 


Scypfiomedusa 4 39; 12 91 
Scyphopedyp 12 90, 165 
Scyphozoa 3 255, 261: 12 90 91* 
Coronatae 3 255. 487: 

12 90 

Cubomedusae 3 255, 612*; 
12 90 

ecology 12 91 
embryology 12 90 
jellyfish 7 304-305 
morphology 12 90 
physiolc^ 12 90 
Rhlzratomeae S 255; 

11 549*; 12 90 
Scyphomedusae 12 % 
Semaeostomeae 9 255: 

12 90. 165* 
Stauroinedusac 3 255; 

12 90: IS 75-76* 
Stromatoporoidea 12 90; 

13 191-192* 

.4/yramatfu*a 4 41 
Scythian stage 14 82 
Srytouema 8 G37 
Sea 12 91 

sdenoe of see 
Oreanography 
subdivisions see Oceans 
and seas 

water in see flvdicwphere, 
geodiemistry of; 

Sea water 

see also Sea stare; Sea 
surface 

Sea anemone 1 455 
Sea arrow 13 30 
Sea bass 10 10 
I Sea brec/e 8 332: 14 495 
Sea butterfly 9 345 
Sea dam 3 152 
Sea difC 12 303 
Sea cow 12 347 
Sea cr.iwfi.sh 7 570 
Sea riinimber 4 .359; 8 561; 

12 91* 

Sea dragon 9 610 

Sea echoes, radar 1! 210 

Sea fan 1 455; 6 238; 12 92* 

Sea feather 1 455; 12 92 
Sea fisheries see Marine 
fisheries 

Sea floor see Marine sediments; 
Occamic islands; Submarine 
topography 

Sea Goat (constellation} 

2 448; 3 412-413 
Sea grape 4 2925 
Sea ginvimeters IS 514-515 
Sea hare 9 345; IS 406 
Sea hone 12 92 
Sea ice 12 92-95 

Antarctic Ocean 1 438 
Arctic and subarctic 
Islands 1 524 
Arctic Ocean 1 525 
Atlantic Ocean 1 624 


Sea ice— «ml. 

Baltic Sea 2 89 
Bering Sea 2 166-167 
growth of 12 93 
ice island 7 4 
Newfoundland 1 524 
Padfic Ocean 9 486 
polar navigation 18 444 
properties of 12 92-93 
satellite reconnaissance 

8 322 
types 12 95 

see also Iceberg 
Sea lamprey 7 388 
Sea lettuce 3 81.83: 14 189 
Sea level (andent): atoUs as 
evidenre 1 647 
in Baltic Sea basin 2 68 
fiat-topped seamounts 
12 122-123 
strand line IS 167 
submerged bea< hes IS 218 
uplifted beaches 12 527 
wave-cut tciraces 12 SOS 
Sea level (datum planet) 

12 95-96 

half tide level 12 95 
mean high water 12 95 
mean higher high water 
12 95 

mean low water 12 95 
mean lower low water 
12 96 

mean .tea level 12 95 
Sea level fluctuations 12 96-96 
atmospheric pressure 
effect 12 96 
Coriolis effect 12 95 
density differences 12 96-97 
effects on strand linei 
IS 167 

qx>irogenic movements 

9 520 

eustatic raovemenu 9 520 
gladal control 12 98 
guyols as evidence 12 123 
hydrological facton 12 98 
meteorological dis- 
turbances 12 96 
Pleistocene 6 192-193 
seasonal variacloiui 12 97 
in space 12 96-97 
storm surge IS 166h-166c 
tidal variatitms S 242 
in time 12 97 
Sea lily 3 548; 4 359 
Sea lion 12 98 
Sea mat 2 354 
Sea moth 9 810 
Sea mouse 10 461 
Sea oats 4 2925 
Sea of Azov 2 251 
Sea of Marmara 2 251 ; 8 207 
Sea of Okhotsk 9 486 
Sea pansy 2 221: 12 92 
Sea pen 1456; 9 621; U92 
Sea punlane 4 2926 



Sa lodtet (plant) 4 292». 299 
Son (lag 8 189; 9 845; 12 889 
Sea mail 1 598 
5eaiptderlS57; 11 109 
Sea iquln 12 99: 14 140 
Sea atar 2 840; 12 294 
Sea state 12 99-101 

breaking waves 12 100-101. 
908-304 

CKW sea 12 100 
dead sea 9 255 
forecasting 9 8. 259 
in-between state 12 100 
interference wave patterns 
12 100 

landing conditions 9 8 
sea or wind waves 9 255; 

12 99 

ship routing 12 284-285 
surf 12 101. 909 
swell 9 255: 12 99 100 
whitecaps 12 100 
see also Ocean waves 
Sea surfare: curroits 
9 247-249 

datum planes 12 95 
droplet ptojeclion 
12 J(M-104a 

eddy BUTS 1 CS in miendayer 
12 1045 

energy absorbed 8 1 10 
cva}K>ratioii rate 12 1046 
fluctuations In height 
12 95-98 

flux of heat 12 1045 
lieat flux 12 1045 
Inradiation 12 105 
microlayer 12 ]Q4n-1045 
ripples 14 417 
slojie 9 245; 12 96 
stirring processes 12 112 
waves see Ocean waves; 

Sea state; Tsunami 
wind stress 9 245 
see also Ocam-inetcuiolog- 
ical rclaiions 
Sea trials 12 289-284 
Sea urchin 2 841; 4 959. 979: 

7 293; 1149; 12 101*, 234 
egg 4 674 
sperm 9 212 
Sea vaUey 18 215-216 
Sea wall 8 242; 12 101 

erosion by wavei 12 300 
Seawater 12 101-118 

absewption of light 12 105 
acoustic energy 12 105. 106- 
107 

analyses 12 116-117 
anion exchange 12 107-108 
authigenic mincnil fonna- 
tlon 12 108 

basic properties 12 102 109 
blodiemical cimdatlon 
12 109-110 

btoctenical cycle 12 109 


Sea water->coti(. 

biological sampling 8 102- 
I02d 

boiling point 12 109 
buffer medianism 12 110 
cation exchange 12 I07-10H 
ddorinlty of 6 567 
colligatlve properties 
12 108 

ctmipensaiicm depth 
12 106 

compensation intensity 
12 106 

composition 12 107-110 
biological regulation 
12 109-110 
chai^ with time 
12 109 

inorganic regulation 
12 107-109 
ph^lcal processes 
affecting 12 109 
compressibility 12 102 
convention of 12 10-14 
dcmincrallratioti of 12 10 
density 12 102, III 
dissolved oxygen 12 111 
distribution of pro{>crties 
12 110-114 

electrical conductivity 
12 102 109 

electrification of the 
atmospheir 12 104a 
dectromagneiic energy 
12 106 

clectmmagnctic Reids 
12 106 

element abtmdanres 
12 108 

evaporation of 9 264 
frce/ing'point 12 109 
halodinc 6 923 
heat and water vapor 
12 109-104 

interchange between sea 
and atmosphere 12 109- 
105 

irradianre 12 105 
light 12 105-106 
magnesium occurrence 
8 19 

microiayer 12 l04a-]045 
osmotic pressure 12 109 
physical ]>ropertie8 
12 101 103 

residence times <d elements 
6 565 

salinity of 6 567*; 

12 102 , 110-111 
serial observations 
12 115-116 
SOFAR signaling In 
12 413 

sorption 12 108 
sound absorption 12 107: 
14 197 

sound intensity 12 106-10? 


Sea water~conf. 

sound-producing organ- 
isms 12 107 

sound reflection 12 107: 

14 198-199 

sound refraction 12 107: 

14 197-198 

sound scattering 12 107; 

14 199-200 

sound vehKity 12 102. 106- 
107; 14 196-197 
specific heat 12 102 
specific wlume 12 102 
stirring and mixing 
processes 12 111-112 
temperature 12 IIO-III 
temperature-measuring 
devices 12 114-115 
bathythermograph 
2 110-111*; 12 114 
riectricai tbermome- 
ten 12 115 
radiation thermome- 
ters 12 115 
reversing thermome- 
ters 12 114-115 
SpiUiaus-Miiler sea 
sampler 2 111 
tempciature-saliniiy ruive 
9 253-254 

temperaturc-saliiiitv 
relationships 12 112 
thermal-saline facton 
12 102 

thermoclinelb 19 561 
thermomecric depth 
12 116 

transmission of energy 
12 105-107 

transparency 12 117-118 
iipweliing process 
14 210-210a 
vapor pressure 12 103 
visibility 12 105-106 
water ft>lor 12 117-118 
water masses see Ocean 
water masses 
water samplers 2 111; 

12 115 

water samples (analysis) 

12 116 

see also Hydros|diere, 
geochemistry of 
Sea water fertility It 118-122 
cosmopolitan speda 
12 121 

get^raphical variations 
12 119-120 

indicator organisms 12 121 
life cycle in sea 1 114 
photoiynthetic activity 
6 566-567*: 12119 
population fluctuatitms 
12 121 

productivity measurement 
It 119-ltO 


Sea water fertility->cont. 
mie of plants 8 114 
size of populations 12 121 
upwelling regions 14 210« 
Sn warn see Ocean waves 
Sea whip 1 455; It 92 
Scaboxg, G. T. 1 SOI; 2 ifig, 
417; 8 624; 8 222; 10 422; 

IS 522; 14 66 
Seacoast 3 242-244 
Seafood and fish products see 
Fish and seafood products 
Seafood world catch 5 416 
Seahorse 6 71 
Seal (umlogy) 12 122* 

Seal, pressure 12 122 
cartridge 12 122 
gasket 6 68 
O-ring 12 122 
packing 9 489 
V-ring 12 122 
Sealed-beam headlights 7 29 
Scaler, paint 9 493; 10 592-593 
Sealing (wood finishing) 

H 532 

Seam welding 11 495: 14 465, 
468 

Seamount and guyot 
12 122-123*; 13 219-220 
edio-sounder Teix>rd d* 

4 379 

guyots in Pacific 9^62 
Seams (coal) 3 239 
Sraplane 12 123 
Search coil 5 961; 12123* 
Seaicbiight 11 4 
arc lamp 1 503 
Seashore fly 4 212 
Seasonal breeders 2 274 
Seasonal thcnnocliiie 13 561 
Seasons 6 125-126 
Scat (stone setting) 6 ]OS*I04 
Seatworm 10 238 
Seaway 12 285 
Seaweed 10 89-91; 12 31 
Seawolf II 358 
Sebaceous gland 12 123-124*; 
14 546 

Sebacic acid 2 475 
Sebecus 8 553 
Sebesulul Mountains 5 118 
Seborrheic dermatitis 4 67 
12 969; 14 602 
Sebum It 123 
Secale cereale 11 656 
Secant 14 99 
Secchi disk 12 117-118 
Secernentea 9 30. 92, 83 
Secernentes 1 571 
Seconal 6 595 
Second (time unit) 8 188; 

It 124* 

Second-order focusing 
(particle aoxlerators) 9 572. 
574 

Second-order reactUm 7 858 



5 ^d' 0 ider transition 
12 126-127 

ferromagnetism 12 127 
helium liquid 12 127 
order-dtordcr in cr^taU 
12 127 

^ond sound 6 395*; 19 302 
Srcondary amine 1 305 
Secondary atmosphere 1 691 
Secondary battery see Storage 
battery 

Secimdary cosmic-ray particles 
Cosmic xayi 

Semiidary creep see Creep of 
materials 

SeronUary emission 12 124-126 
rathodoluminescen<» 2 561 
ficld-eniianceii 5 256; 

12 t26 

secondary yield 12 124-125 
<rf flfjo Tetrode; 

Vacuum tube 
Snomlary magma 6 18 
S('ri>nd.iry mains (electric 
distribution) 4 423 
ytmidary phloem 10 117-118 
Secondary rainlxmr 11 S3! 
smmdarv retovm*. petroleum 
\ee Petroleum secotulary 
lecovery 

.Snondaiy scrcnr-worin 8 080 
st'iomUry siandatth (cUr- 
rnral) 4 458-459 
Srii>iHl,ii\ \ak'iice 3 157-458 
Secondary (seismit ) wave 
12 15M52 
3t(onrlaTy winding 
(transformer) 14 24 
Second aiy x-ravs 1 053 
Viiciary bird 5 178 

5 206. 6 480: 7 531 
digestive mtem 4 171 
endocrine mechanisms 
4 592 

pancreas 9 532 
Sretetions, salivaiy gland 
1 164 

Scrreiory structurei, plant 
12 127-129 
cortex, plant 3 494 
digestive glands 12 128 
glandular hairs 12 127 
gum duct 12 128 
hydathodes 12 127 
latidfen 12 128 
nectaries 12 127 
oil duct 12 IK 
SerUonalization <rf mine 
power 8 490 

^torlal spherical harmonic 
12 610 

^lar parallax 9 546 
Ocular perturbation 16 37 
Secular variation (Earth 
rotation) 4 18 
Sedation 12 129 

barUturate 12 129 


Sedatitm— coni, 
bromide 12 129 
chloral hydrate 12 129 
definition 12 129 
mechanism 12 129 
tranquilizer 12 129 
Sedentaria 10461 
Sedgwick, A. 2 424; 4 85; ft 373 
Sedimentary basin: diastro- 
phlam and sedimoitation 
12 142 

petroleum 10 56-57 
Tethys geosyndine 13 409 
Sedimoitary breccias 2 326 
Sedimentary evrte: cydothem 
3 646 

M<xltterranean Pliocene 
10 419 

petrolc^y 10 85 
redbed 11 387-388 
Setllmentarv rocks 6 138; 

10 84-85; II 590; 12 129 135* 
authigcnesla 1 674 
rhemlcai o>mposition 
7 546; 12 131-132 
rhcmical minerals 
12 132-133 

chemical structures 12 134 
diemical types II 5*H) 
chemical weathering 
12 132 

dassification 12 135 
clastic types 1 1 590 
dav-si/c-gradc material 
3 160 

rompresxional velocity 
12 151 

compmstve strongtli 4 613 
emteretions In 3 378 
dctrital minerals 12 132 
diagenesis 4 93-95 
eleinents in 4 550-551 
fabric analysis 12 131 
facies 5 175 177: 12 142 
geode structures 6 119 
lieavy minerals in 
6 382; 12 132 
Importance 12 ISO 
medianical stnictures 
12 134 

medianical weathering 
12 IS2 

raineralogical composition 
12 132-134 
nomendaiure 12 195 
oolite stnictuies 9 332 
oiganic structures 
12 134-135 
otganic types 11 590 
origin 12 ISO > 

pisolite structum 9 332 
quartz-feldspar ratio 
32 132 

sedimentary structum 
12 134-135 

sill emplacements 10 421 


Sedimentary rocks— cent, 
source area terrain 12 182 
stable minerals 12 182 
textural diaracteriitia 
12 ISO-lSl 
packing 12 131 
roundness If 181 
shape 12 131 
size distribution 
(kurtosis) 12 131 
size distribution 
(mean) 12 191 
size distribution 
(skewness) 12 ISI 
size distribution 
(spread) 12 ISI 
surface omfiguratioii 
12 131 

unstable minerals 12 132 
Sedimentation (geology) 6 140; 
7 552; 12 I35-I42* 
auUiigenic processes in 
I 674; 12 108 
bay deposits 8 132-133 
beach sediments 12 305 
carhonarenus sediments 
12 140 

carbonate sediments 
12 139 

clay (size grade) 3 159 
coal de|)Osi(i 3 228-229. 
240 

cvclotlicm 3 645-646 
deflocculaficm 12 137 
deltaic depmits 4 50-51 
de{K>sU5 and resulting rock 
types 10 87 
diagenctic processes 

4 93 95; 7 552: 12 140 
diastrc^liic inovcineni 

12 142 

dispersal 12 140 
dune deposits 4 292 
environments of deposi- 
tion 12 137 

estuarine deposits 5 83-84 
evaporite (saline) 

5 127-129 

femigInoOT sediments 
12 140 

flocculation 5 84; 12 137 
flysc^ 12 142 
gecuyncHnal cycle 12 142 
gravel transput 6 262 
heav 7 minerals 6 382 
lagoon deposits 8 132-133 
lltbification 12 140 
Utmral deposits 8 132 
Uttonl materials 3 242 
loev deposits 7 574 
manganese sediments 
12 140 

mincralc^icat maturity 
12 141 

molasse 12 142 
nerltic deposits 8 133-185 


tMd OMtaiiy} M3 

Sedimentatlim (ge<d<^)>-eon<. 
paralic sedimentation 
12 142 

pelagic deposits 8 135-137 
petrologic provinces 12 142 
phospbtuic ledimeau 
12 140 

pTOvenuice 12 140 
saltation 12 136 
sedimentary faeirs 12 142 
sedimentary sulfur 12 140 
sediments of diemical 
deposition 12 139 
sediments of physical 
deposition 12 138 
settling velocities 12 137 
siliceous sediments 12 139 
source of material 12 135 
stream transport and 
de[KMition 18 172-174 
transimitatiofl and 
depenition 12 186 
by ire 12 236 
in thesis 12 197 
by water 12 136 
by wind 12 136 
valley floor deposits 
5 310-311 

see otto Marine sedimmts 
Sedimentation (industrial) 

12 143-144 
batch sedinientaUcm 
12 144 

ciariflcalion 8 154 
particle size measurement 
I 12 349 

sedimmtatlon rates 12 144 
i separation (mechanical) 

12 186-187 

settling of spheres through 
fluids 12 143 
solid-liquid fiUera 9 271 
Stokes’ law 12 144 
thickening 19 601-602 
wator treatment 10 407 
Sedimentation potential 
(Dorn eflect) 4 479 
Scdimcntology m-e Sedimenta- 
tion (geology) 

Sediments cm ocean floor see 
Marine sediments 
Sedoheptulose 8 578 
Sedohq>tulose-7-photphate 
2 17 

Sedum 5 37; 7 436; 10 854 
Seebeck. T. J. IS 578d, 581 
Sccbeck coefficient 18 577 
Seebeck effect 13 578a-580 
Seed (botany) 12 144-146 
dispcnal 12 145 
economic Importance 
12 146 

foaill see Fossil seech and 
fruits 

plant organs 10 968-809 
itmctuK 12 144 



3*4 


Seed coti IS 144 
Seed development 11 454 
Seed flax 5 297 

Seed germination 12 146-1465 
double dormancy 12 H 6 <i 
dwarfs from nonafterrip- 
encd embryos 12 146a 
epicotyl dormancy 12 146a 
impvrntvable a>ats and 
dormant embryos 
12 146a 

impermeable seed coats 
12 146 

light 12 I46a 

tera|N'ratiiic and dormant 
embryos 12 HAa 
temperature and 

fioiidotmani st'i'ds 12 t id 
testing and analysis of 
seeds 12 146 
Seed guni 6 297 
Seed sni|)c 3 9 
Seed testing ami .iiialvMs 
12 146 

Seedling blight (wheal) 

14 4B1 

Scepaf^: petroleum 10 60 
soil merlianics 12 453-433 
spring (water) 13 16 I 

study by Mow nets j 

12 464-453 j 

Segas pioccss 3 355 i 

S^inental reflex II 401-402 i 
flexion 11 401 j 

lengthening 1 1 401 
stepping II 401 
stretch II 401 

Segmentation .srr Metatiicdsni 
Si^p»evo. I.ake 5 1 16 
Segr^, E. I 481, 595; 13 405: 

14 66 

Segregation (alloy) 6 379 
Sqmregation, law of 
(mendeltsin) 8 223 
Segregation oaeiririent 12 169 
Seiche 12 1465-147 
bitUKlal 12 1 165 
Coriolis eifret 12 147 
earlhqiiake effects 4 352 
fmh-watrr erosysiein 
5 521-534 
internal 12 147 
nionomidal 12 1465 
Seidel ^efficient 1 6 
Seidel coma I 5 
Sdgnette-clectrics see 
Ferroeicctrics 

Seignette salt see Huclielle salt 
Seine River 5 122 
SeUmlc prospecting ap(>atatu» 
12 148 

Sdsmic sea wave 14 855 
Seismic surveys: in geophysical 
exploiatioit 6 168-170 
in nUnend prospecting 

11 25 


Seismic surveys— ront. 

la petroleum prospecting 

11 27 

Seismic travel time curves 
12 153 

Seismic waves 12 130-151 
continental velocities 

8 533 

detection of nuclear 
explosions 9 183-184 
earth interior 4 339 
earthquake 12 147 
frequencies 12 148 
oceanic velocities 8 533 
reflection 12 151 
refraction II 40K; 12 151 
sial 13 412 
sima 13 412 
source of 12 149 
surface vcluciiv 12 HB 
icctonophysirs 13 414-416 
transmission 12 151 
wave motion in fluids 
14 432 

Seismic /ones 4 354 
SeisiuiUty 4 354 
Seismogram 12 154 
Sc'isiiifigiapli 4 ,132; J2 147 148 
discisc .seisinograjdi 
systems 12 117 
fienduluin scisiiiogiaphs 

12 147 

seismic prospcrthig 
appaiaius 12 14K 
signal-to-m>ise ratio 12 148 
strain seismographs 12 148 
Seismology 6 170, 12 149-157* 
com|M>Nile-wave t\iH*s 
12 151-152 

earthquake 4 352-354. 

12 149-150 

clahiic reiioimd theory 
12 149 

internal constitution ol 
the eaith 12 154 
mirrosi’isms 12 156. 13 lOOn 
ofxanic crust 13 220-223 
seismic prosptxting 12 156 
seismic wave lians- 
missions 12 151-1,52 
seiMiiic waves 12 150-151 
size of earthquakes 12 150 
soil site investigations 
12 455 

tectonir-scismic-gravity 
xssodaiiotis 12 149 
trasd lime curves 12 152 
types of earthquakes 
12 130 

velocity-depth variations 
12 152-154 

Seismometer 6 168; 14 472 
I see o/so Seismograph 
Sruon II 633; 12 157 
Scimnawa II 633; 12 157* 
j Sdsonidea 12 236 
I $eiu. F. 14 490 


Seiurui auroeepUtus 9 45$ 
SelBchii4 4]9; 13 20-21 
Selachii fossils 12 157 
SelagineUa 12 158; IS 116 
Selaginella lepidophylla 12 157 
Selagincllales 7 625; 10 346; 

12 157-160* 

alternaticm of generations 
12 158 

structure 12 158 
Selas crucible 6 ^2 
Selbeiif. A. 9 226 
Selecting circuits IS 346-347 
Selection pressure and 
equilibrium (evolution) 

10 509 

.Selection nilcs (pliysics) 

12 160-163 
atomic 1 655*661; 

12 160-161* 
beta-decay 12 162 
inoieiiilar 12 161 
multl|K>]e radiation 
8 626 627 
nuclear 12 161 
quantum theory, non- 
reiattvistir II 178 
relation to conservation 
laws 13 364 
SeU-clivc al)soi|ition see 
Absorption (eleclruinagnetic 
radiation) 

Sdcciive herbicide 6 420 
.Selective iitedhim 
(mitrobiolo^) S 615 
Selective rcagmls (tlicmical) 

11 371 

Selective n4lectlun see 

Reflet tion (eleciium.ignetic 
ladMliiiii) 

Selcctivelv permeable 
mcmtnrancs (biologv) 9 441 
.Selettlviiv 12 163 

qualitative anaivsis 

11 1.56-117 

radio receiver 11 256; 

12 163 

Selenastrum 1 235 
Selenite 6 301 

Selenium 4 .545: 12 1 63-165 
alk>tn)|>cs 12 165 
electron configuration 
4 504 

extractive metallurgy 

8 278 

ioniration potential 4 .304 
natural occurrence 12 163 
organometallic compound 

9 403 

preparation 12 163 
principal compounds 
12 164-165 
properties 12 163 
see aho Tellurium 
Selenium rectifier 14 281 
diaracteristics 12 173 


Selenium rectifier->cont. 
construction 12 178 
ratings 12 173 
stack assembly 12 179 
Setenomonas II 64-65; IS 2 
^IC-bias circuit 2 185 
Self -charge conjugate svitew 
IS 363 

Self-contained navigatitm 
systems 9 19-20 
astro equipment 9 20 
Doppler equipment 9 20 
inertial equipment 9 20 
premure equipment 9 20 
Self -con tained-undcTwater- 
breathitig-apparatus tee 
SCUBA 

Self-correction (automatioti) 

1 679 

Self -diffusion 4 146-148 
.Self-inductance 7 65-66 
coupled circuit 3 522 
measurement 7 68-61 
in parallel 1 271 
in series 1 271 
$e(f-luhricaiing beatings 

10 551 

.Self-iioi.se, sonar 12 504 
Self-oscillatioii 7 145-146 
Self-potential inmeral siirtns 

11 23 

Sclf-propelletl gun ^539 
Self-sustaining fusion n.utlon 
$ 591 -.395 

hydrogen bomb 6 518 
Self-synchronous tepcaiei «e 
Synchro 

Self-tapping screw fastener 

12 88 

.Seligct, II. H. 2 222 
S<hwanofl’s test 2 4.32 
.Selkiik Range 9 157 
Selkirk wheat 5 183 
Sella turcica 10 247 
.Scllitc 9 104 
.Selma chalk 3 7 
Selwyn Mountains 9 1.38 
Selve. H. 6 468; 10 36 
Scmacostoineae 3 255: 12 165* 
Semen 11 473 
Scmct-Solvay process 5 555 
Semianthracite 3 230-231 
Semiarid grasslands 13 125 
Semiarid legions 4 342 
Soniautomatic rifle 1 537-538 
Semicarbazidc 1 229; 6 580 
SnnicarbaKmc 1 229 
Scmicell 3 401 

Semichemical wood pulping 
9 530; 14 530 

Semicircular canals 4 320-32! 

phoiioreception 10 124 
Semicircular spectrometer 

2 182 

Semiconductor 2 839; 3 350: 
9 277; 12 165-172 
barrier layer 12 169 



$*ponrtl«n (iMchonicsl) 


m 


5 fliu«*nductor— con*. 

RiilkMiin zone theory j 

2 538-SS9 ' 

conduction 12 I66>]68 
contact barrier 12 170 
controlled rectifier 
S 438-439 
corblnotron 8 476 
cryosar 3 575-576 
cydotron resonance 
experiments 3 646-647* 
diode 4 203 
electron distribution 
12 166 

demental semitondurtors 
12 167 

epitaxial crystal growth 
7 320 

F.saki tunnel diode 5 67: 

14 144-144a 
excitrai 5 135-136 
extrinsic 12 lt>7-169 
gallium 6 19 
getmanium 6 177 
Hull effect 6 321: 

12 167-168 

hole conduction 6 464 
iiiipuritv semiconductors 
12 167 
indium 7 61 
intrinsic seinitonduciois 
12 167 

ion propulsion 7 24'> 
jiiiulioii duHlc 7 3l6d-31H 
junction tediru.ilhm 
7 .317 318 

junction ttan>iis(nr 
7 318-321 
laser 7 4065- i0r»f 
tnnbiliiv oi carriers 
12 167 

«-tvpc 12 167 
negative 12 171 
noise 9 117 
Ohm's law 9 277 
oscillator 9 425 
p-n junction 7 3l6ri-SlK 
p-type 12 167 
parametric amplifier 

9 551-552 

photoconductivity 10 141 
I^otodiode 10 H8>149 
photovmissiiui 10 153-154 
phototransistor 10 192 
photovoltaic effect 10 197 
point-contact diode 10 433 
point-contact transistor 

10 433-434 
positive 12 171 
preparation of materials 

12 168-169 

recUfication 12 169-172 
resistivity 11 496 
secondary cmissitm 
12 124125 
semiconducting 
compounds 12 1^ 


SemicDnductor-co»t. j 

silicon 12 319 
siU«>n'Controll^ rectifier 

12 324-3246 

solar battery 12 465-466 
aoIid'SUte plivsia 12 480 
surface barrier 12 169-170 
tbennionic emission 

13 554 

thermistor IS 5546-556 
transistor 14 35-39 
tunneling effect 14 144- 
1 44a 

work function 12 170 
Semiconductor diode ser 
Diode, semiconductor 
Semiconductor rectifier 

11 383: 12 172-175 
banier-laycr 12 173 
copper-oxide 12 173 
germanium 12 174 
monocrystalHne 12 172 
p-n junction 12 171 
point-coniact diode 10 433 
|iolycrvstalline 12 172 
selenium 12 171 

silicon 12 174 
Semidiiimal tide 1.1 634 
Seinifiisaiti 3 228 
Semigloss (mish (enaiiirl) 

4 587 

.SetiiikiUcfl steel 13 97-99 
.Scinikraft piocess 9 u39 
.Semilunar guiiglioii 9 63 
Seniimelal 3 389-390*. 

R 267; 9 4 

I .Scniiminoanahsis 11 143 
Semimineial wax 14 443 
Seminal iliiid 5 541; II 472 
Seminal vesicle 5 a 1, 11 472 
Seiniiiilerous tubule II 473. 

13 524 

.Seminoma 11 481 
Seiiiionotiformes 1 58: 9 442: 

12 17.5 

ClupeiFoniie!! 3 222 
gar 3 222: 6 59* 
Scnupalmated gonsc 1 436 
Semipenneable inemlirane 
9 441 

Seinipolar double bond .1 26 < 

Semisilica refractories 1 1 409 
Sciiiistablc hyiieron 6 587 -588 
.Semitone cmmi (music) 8 663 
Semivitreotis china 10 546 
Semliki Forest virus I 499 
SfmotiJut atromciciiid/ftf 4 1 
Senarmtmtite 1 477 
Sendai virus 9 544; 14 328(i 
Sendust 8 35 
Sendzimir line 8 280 
Sendzimir mill 11 617 
Senecan-Chautauquan scries 
4 88 

Smecio 3 190 

Senefcldcr, A. 7 114; 10 600. 

605. 615 


Senegal Kivtt I 109 
SeiiacenoeS 182: 12 175-177* 
aging process 12 175 
dianges in the colloidal 
systems 12 176 
nimapcdfic changes 12 177 
physiol^ical changes 
12 175 

scope senescence 12 176 
secondary alterations 
12 176 

tissue changes 12 176 
Senile dementia 12 177 

nervous system disorders 
9 66 

svmptoiiis 12 177 
treatment 12 177 
Senile eczema 4 409 
Senile vaginitis 14 256 
Senja (Senya) 5 1 17 
Seno. T. 9 78 
.Senonian stage 3 543 
Sens.uion I 595; 6 347; 

12 177-179* 
auesthetir 1 402 
compensation for sensory 
deficiencies 12 179 
oxteroi epiors 12 177 
iutermejuois 12 177 
nuYhanoreceptois 
8 196-206 
opiatc> 9 .144 
prt»|>rrties Cfjmmon to the 
semes 12 178 
proprioceptors 12 177 
intychophysical tnetluKls 

11 77 

sense, chemical 12 179 
si-nsc receptors 12 177 
spatial localization 12 179 
s|>ecilic iiritabiitty 12 177 
stieiigth of n^pmisc 

12 177 

umiperature s^isi*!! IS 490 
.te<* ttho Sen-ie organ 
.Sense, chemical 12 179 
classification 12 179 
components 12 179 
scniviry leaining 12 182 
smell 12 384 
taste 13 399 

Sense organ 3 282; 12 179-180* 

' chemorereption 3 49-51 
cutaneous receptots 12 180 
electric organ (biology) 

4 432 

eye 5 162-171 
ganglion 6 37-36 
gustatorcceptors 12 180 
olfactoreccptors 12 180 
phonoreospton 12 180 
photoreceptors 12 180 
statorecepton 12 180 
Sense oigan embryology 
9 48-51 

Sense pore 3 282 
Sensible heat 11 84 


Sensible temperature 12 180-181 
Sensilta basiconica 12 160 
Senslila campanifonuia S 282 
Sensilla coetoconica 12 180 
Sensilta placodea 3 282; 12 180 
Sensilla scolopophora 3 282 
Sensitive fern 5 262 
.Sensitivity 12 18] 

analytical balance 2 72 
noise limitation 12 181 
qualitative analysis 
n 136-137 
.Tce also Sensatitm 
> Semiii^'ition 1 395, 601 
.Sensitized luminescence 
I 7 615-616 
.Scnsitoiuctry 10 163-165 
Sensorv learning 12 181-185 
auditory learning 12 184 
neural mechanisms 12 182 
in normal animals 12 162 
olfacory learning 12 164 
somcsthctic teaming 
12 184 

studies 12 181 
visual learning 12 183 
Sepal 5 329 
Scparatelv excited dc 
generator 4 225 
Separately excited dc motor 

4 228-229 

Separation (chemical and 
physical) 12 166 166 
rhtomatograpiiy 3 91-98 
tounirrcuTTcnt mass- 
transfer operation 

3 'flS-.SlO 
distillation 4 247 

dust and mist collection 

4 296 

extraction 5 156-158 
ion exchar^e 7 240-243 
iiragncfic separation 
methods 8 47 
precipitation (chemistry) 
10 575 

sublimation 13 210 
Separation (electrolytic) 4 466- 
467 

Separation (eiectrtrniagnetic) 

7 295; Iff 52 

SeparaticH) (mechanical) 

5 271-273: 7 4^-424; 

12 186-187* 

centrifugation 2 634,-636 
clarification 8 154-155 
classification 3 155-156 
dust and mist collection 
4 296 

magnetic sqiaratlon 
methods 8 47 
methocH based on fluid 
mechanics 12 16,6-187 
methods using septums 
12 186 

scnxmii^ 12 ^-61 
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Separation (inechaRical)~<ron(. 
■edlneiitatlon 19 14S*144 
thickening 18 602 
Separation energy, nuclear 
2 192 

Separation metliods, magnetic 
S47 

Separation negatives 10 506 
Separatory funnel 5 157 
Sepia 2 644; 4 34, 208; 6 162: 

S 681; 12 187; 19 90 
Sepia negative 10 146 
Seph officinalis IS 90 
S^ioldca 2 645; 9 275; IS 187* 
Sepiola 12 187 

S^ioliEe 1 559; 9 165; IS 187* 
Sepsidae 4 212 
S^tal d(rfects, heart 2 510 
Septaria 18 184 
Septibranchia 8 559; 12 187* 
Septic sore throat 1 456-407; 

10 100; 19 177 
S^tlc tank 12 187-188 

htMne dia)>osaI units 
12 187 

ituitilutional units 12 188 
municipal units IS 188 
rural sanitation II 659 
tank efficiency 12 188 
Septic /<Hio (ctoHyttem) 

5 521-534 

Septicemia 1 457: 9 66; 6 296, 
412. 7 122a. 1220; 12 188*; 

19 96 38 

circulation disorders 
9 M1144 
erythromycin 5 67 
Sepiobasidtutn 7 122c 
Septoria 10 919; 12 604 
Septaria aeicola 10 919 
Septoria apii 12 604 
Scptorla bloidt 9 600 
Septoria glycines 12 595 
Septoria leaf blotch 2 99 
Septoria lyropersiri 18 604 
Septoria passerinii 2 99 
Septoria pisi 9 600 
Septoria rubi 1 1 944 
Septum membranacciim 2 512 
Septum primum 2 489 
Septum secundum 2 489-490 
Saturn iransverium 4 154 
Sepula 1 491 
Sequence (mathematics) 

9 988; 10 646 

Sequential drruit 19 945-946*. 
959 

Sequestering agent 9 459; 5 91 
Sequestrant (food) 5 978 
SequestTcnc 5 94-95 
Se^wia 9 187; 4 299: 9 501; 

18 188-189 

Sequoia glgantea 9 400a; 12 18B 
Sequoia sempervirens 9 188; 

11 389 

Sere 18 891-S8 


Serenltatis. MaK 1 592, 599 
SeretuHS repens 4 2926 
Sergeant missile 1 541 
Seigestldae 4 29, 40 
Serial observations (ocean) 

12 115-116 

Serials; abstracting 7 542(1, 543 
indexing 7 542d. 549 
Serialopora 12 76 
Sericea tespedeza 10 974 
Sericiie 8 946. 649 
Sericiti/ation 8 946 
Sericulture 12 825 
Scries 12 189-196 

alternating 12 191 
analytic functions 12 192 
binomial theorem 2 193 
Cesaro summability 
12 199 

oinvergcncc 12 189-191 
divergence 12 189-191 
Fej^ theorem 12 199 
Oiiite 12 189 
Fourier series and 
intf^als 5 487-490; 

12 199 

infinite product for the 
sine 12 194 
integral test 12 190 
positive 12 190 
power 12 191-192 
pn^rcssion 10 647 
ratio test 12 190 
Stirling's fonniila 12 194 
Taylor 12 191-192 
imifomi convergence 
12 192 

see also Differentiation 
Series circuit 12 196 
Series gen<'i.iior 4 224 
Series motor: sic 1 284-285; 

14 207 

dc 4 228; 14 207 
universal 14 207 
Seriin resonance II 501 
Series tube voltage regulator 
14 369 

Serine I 917-31H; 2 195; 7 16-1: 
12 196* 

amino adds J 3(M-9I9 
bacterial metabolism 2 45 
cysteine 9 650 
gene action 6 106 
glycine 6 221 
in histone 9 217 
lipid metabolism 7 594 
plant metabolism 10 957 
polymyxin 10 489 
in prolatninet 9 217 
Protoaia II 57 

Serinus eanarius 2 496; II 527 
Scrioscopy 11 908 
Serjania subdentata 18 122 
Seroalluitolc membrane 
11 482 

Seroallantolc placenta 18 24 
Ser(dldae5 291 


Serology S 201; 10 576; It 196 
agglutination reaction 

1 11M12 
botulism 2 507 
complemcnt-fixatlcm test 

9 BSS 

conglutlnaticm 9 999 
hemophilic bacteria 6 412 
heterophile antigen 6 429 
Lancefield differentiation 
scheme 7 590 
lysin 7 637-638 
lytic reaction 7 638, 639 
neutralization reaction 
(antibody) 9 82 
opsonin 9 945-346 
precipitin test 10 576-577 
serum 12 198 
syphilis IS 975 
toxin-antitoxin rcactimi 
14 7 

Seromycin 9 644-645 
Seronine AT IS 599 
Serosa see Chorion 
Serosa (digestive system) 

4 152 

Serotonin 7 63; 11 71. 81; 

12 196-197*; 14 125 
cardiovascular syitem 

2 503 

distribution 12 196 
endtKrtne mechanisms 
4 592 

fttnetion in brain 12 197 
metabolism \S 196 
pharmacological action 
12 197 

Serotypes: Etrherirhia 5 69 
Salmonella 12 14 
see also Pneumococcus; 
StrepioetKau 

Serous evstadenoma II 480 
Serous gland 6 204 
Serous pl^hora 9 141-144 
Serpasil 6 595 
Serpens (constellation) 

3 412-419 
Serpent star 19 59 
Serpentes 7 474; 12 389; 

IS 24-27* 
courtship 19 26 
defense mechanisms IS 26 
ecology 19 26 
morphology IS 24 
nutrition IS 26-27 
physiology 19 25 
venomous snakes IS 27 
Serpentine 4 71. 294; 10 12; 

12 197 

asbestos I 569-570; 12 197 
composition of mantle 
8 592 

magnesium oarurrence 
8 19 

nickel bearing 6 40 
Mipenclnite 12 197 


Serpentine leaf miner 7 464 
Serpentlniee 12 107-198 
Serpentlnization 12 197 
in dunites 4 294 
Serpula 10 461, 469; 11 512 
Serpulidae 10 462 
Serpuliienkatk (serpulite 
chalk) 1 431 
Serra do Mar 12 527 
Serrania de Baudo 12 5% 
Serranidac 2 107-108; 10 10 
Serratia 9 1-2 
Serratia mareexens 2 378 
RNA nucleotide 
composition 9 211 
Serratieae 5 2 
Serropalpidae 9 277 
Smoli cclb 19 525 
Sertularia 3 255: 6 555 
SertOrner, F, W. A. 10 99 
Senim 12 198 

atopic allergy I 257 
Serum, immune 2 217 
Serum albumin 1 224 
Serum bilirubin 9 199 
Serum esterase 2 265 
Serum jaundice, homologous 
6 418; 7 562 
Serum sickiunis 2 218 
Servoamplifier 12 202-204 
ac 12 202 

chopper stabili/aiioii 
12 202 

compensation 12 203 
dc 12 202 

hydraulic 12 202-203 
magnetic 12 202 
pneumatic 12 202-203 
relay 12 202 
u'rvovalve 12 202-203 
Sovomcchanism 12 19B-20'i 
chemical process control 
3 91-32 

compensation 12 202 
coordinate system <X)n- 
verteni 1 383 
derivative corajumsation 
12 203 

dynamic 1;^ 12 199 
error detector 12 200 
Feedback 5 200 
hydraulic actuator 6 525 
intqprat compensation 
12 209 

integrator 1 975 
magnetic amplifier 8 27-29 
motor systeim 8 616 
perfcuTuance 12 199 
proportionid ccmtrol 
12 203 

servomultiplier 1 971 
steady-state accuracy 
12 199 

see also Control ayitenu 
ServcMuechanlsm compements 
12 200-205 

contndleis 12 202*204 



jffVomechanUiii componenu 
^cwt. 

elfctromagfietic IS SOI 
mechanical IS 201 
sfrvoampllfien 12 202-204 
lervomcMors (actuators) 

12 204 

svndiro IS S 68 
larhoiaeter 18 S85 
variable capadtance 
18 201 

variable inductance 12 201 
variable resistance 
12 200-201 

Servomechanism systems 
12 199-200 
acceleration 12 199 
electromechanical 12 199 
liydniulic 12 199-2U0 
pneumatic 12 200 
position 12 199 
velodty 12 199 
Servomotor 12 204 
electric 12 204 
fliglu controls 5 309 
hydraulic 12 204 
pneumatic 12 204 
.Srrvoinultiplier 1 370 
Vrvovahe 12 202 
Scviitic ffood) 5 188; 12 613; 

14 182 

VsImihj 5 183 
vsin 6 423 
Swotie 6 423 
Srvi/.uic 7 142 
Hisqiuterpenc IS 495-498 
‘HKvvblast 10 201; IS 75 
poi/xOwov/ium 

I 2020 

Set (motivation) 8 006 
Sol view 12 88 
Sei theory 12 205-20G 

Boolean algebra 2 288-290; 
12 206 

cardinality of sets 12 205 
formation of sets 12 206 
geometry, nonctididean 

6 156 

infinity 7 96 
lattice (mathematics) 

7 409-412 
notatiem 8 172 
operations with sete 

12 206 

ordering 12 205 
tO{>ology 12 206; 

IS 679-683 

transformations 12 206 
well ordering 12 205-206 
Seta I S98. 398a; 5 96a, 287; 
8 634 

Setae 4 214 
Setaria italica 8 440 
S^rtophega picia 11 S89 
•VtopAaga ruUcilta 11 388 
Settlemat analysis (soli 
mediBiila) IS 457 


SettUng vdodtlcs (sedimen- 
tation) 12 187 
Setubal. Gulf of 8 115 
Seven bridga of Kdnigsberg 
(graph theory) 0255 
75% rule (taxonomy) 12 572 
Severance (ore dressing) 

9 868-389 

Severn River 5 122 M 399 
Severnaya Zeinlya I 52S, 581 
Severny Island 1 523 
Sevin 7 242 
Sewage 12 207-209 
bacteriology 12 209 
collection systems 
12 209-214 
definition 12 207 
deign periods 12 208 
disposal 12 214 
etimated water use 12 207 
examination 12 209 
pumping 12 208 
rate of flow 12 2Q7 
relation to water 
consumption 12 207 
solids 12 218 
storm 12 2 (W 
tnratmeni 12 220-226 
Sewage collection systems 
12 209-214 
construction 12 214 
critical depth 12 '-11 
<tc!tign 12 213 
maintenance 12 214 
j piiH* 12 209 

sewage flow 12 211 
sewer appurtenances 
12 212 

iransitiotts 12 Z « 
velocity 12 211 
Sewage dis{H>sal 12 214-218 
coliform organisms 12 215 
land disfimal 12 2IH < 

oxidation {xmds 12 218 
oxygen relationship 12 215 
polluted stream 
deoxygenation 12 216 
pollution in lakes and 
estuaries 12 218 
regulaticm of water ' 

pollution 12 214 
rcoxygenation 12 216 
rural sanitation 11 655 
stream poUuticm 12 215 
stream {>ollutioii allowable i 
poilutional load 12 217 
stream pollution oxygen 
balance 12 217 
Sewage gas 5 552 
Sewage otitfalls 12 21 S 
Sewage sludge (fertilizer) 

5 236 

Sewage sdtda 12 218-220 
burial 12 220 
digestion 12 218 
I disposal 12 220 


SImnIusv 

Sewage solidiwonl. 
drying 12 220 
Indneration 12 220 
laid disposal 12 220 
screening treatment 12 218 

sliK^-drying beds 12 220 
sludge gas 12 219 
sludge treatment 12 218. 

220 

supernatant liquor 
treatment 12 219 
treatment 12 218 
Sewage treatment 12 220-226 
activated sludge process 
12 225-226 
aeration 12 224-226 
chemical precipitation 
12 223 224 

coarse solids removal 
12 221 

fine solids removal 
12 221-224 
Imhoff tank 7 31 
oxidation |it(Ky‘vv« 

12 224-226 

sedimentation 12 221-223 
scdimentaiion basin 
design 12 222 
septic tank 12 187 
thickening IS 6{)t-602 
: Sewer construction 14 141 
I Si'aci pi|)e 12 2 (H 1 211 
I Sewing machine 12 226 
Sex determination 12 227-231 
cytoplasmic inheritance 
S 661 

dcfinitUm of sexuality 
12 227 

estrogen 5 77 
females diploid, males 
haploid 12 231 
gciric balanic concept 
12 229 

heierogametir female, 
bomogamcitc male 
12 229 

lieierogametic male, 
homogametic female 
12 228 

human genetics 6 499 
inedranics 12 228 
sex chromosomes 
morphologically 
similar 12 229 
sex in microorganisms 
12 2S1 

sexual bipotentiality 
12 227 

Sex gland sre Gon^ 

Sex hormones IS 619 
Sex-influenced inheritance 
12 232-233 

Sex-linked Inheritance 
12 2S3 

complete linkage 12 23S 
linkage, genetic 7 527 
partial linkage 12 2SS 


a l ic l rt n mlou asipu 

Sex moiatc 12 229. 290 
Scat reversal 11 465 
Sextans (oonstrilatkm) 

8 412. 414 
Sextant 12 234 
air 12 234 

altitude of celestial body 
2 585 

automatic 9 16 
marine 18 254 
Sextant, radio 1 676a-6766 
Sextant thetny (organic 
chemistry) 1 547 
Sexual behavior 2 155. 273; 

11 455-SS8 

behavior and heiedlty 
2 155 

I body rtiythm 2 273 
courLHhip and pair 
formation II 455-456 
egg fertilization 11 456 
physiological regulations 
11 455-458 

reproductive territory 
11 455 

Sexual differentiation 
4 596-597 

Sexual dimorphism I 462; 

12 234-237 

in animals 12 235 
in arthropods 12 235 
dimorphism and 
pTotandry 12 235 
physiology 12 236-237 
in plants 12 836 
reproductive s)^tem 11 462 
significance 12 236 
Sexual reptoduedon: animal 
II 149-450 
fungi 5 107 
plant 11 452-454 
^ual sdection 12 236 
f>exu.i 1 ity, liactrria 2 20 
Seybolt, A. U. 14 269 
Seymouria 12 237. 362 
Scymouriamorpha 1 334: 

3 515; 7 375: 12 237* 

SF 6 522 

SFC tee Specific fuel con- 
sumptirm 
Sferics 12 237-238 

meteorological satellite 
8 323 

storm detection 13 166 
SH waves 18 151 
Shad 12 238 

Shade tree diseases 14 74-76 
Shaded-pole Induction motor 

7 78 

Shadow 18 238 

brocken specter 2 Stii 
edipscs 4 3S0-S8S 
penumbra 9 627 
photography 10 159 
Shadow decuoo microscope 

8 873 



Ml Shodew-mofk color 

Shadow-mask color kinacope 
7 849 

Shadow i»ne (sound) 12 516*. 
14 197198 

Shadowgraph of fluid flow 
12 258-259*, 298 
ballistic range 2 76 
wind tunnel 14 498-409 
Shadscale 8 191 
Shaffer. B. 1 SO 
Shaft (blast furnace) 7 ^0 
Shaft (mechanical) see 
Shafting 

Shaft, mine 6 482-463 
Shaft balancing 12 259-240 
Shaft drilling 2 297 
Shaft kiln 7 545. 515 
Shafting 12 240-241 
hi’diiiigs 2 116 
clutches 5 223-226 
couplings 5 525-526 
diaiiirtrr mrastiieiiicni 
6 4 

flexible 12 240 
hollow 12 240 
loidining rings 18 ]5 
rigid 12 240 
solid 12 240 
splliitti IS 9 
taper pin connector*- 
IS 392 

Shaghark hickorv 6 441 
Shagreen 12 245 
Shajn.C. A. 9 24 
Shake culture (inuiobiology) 

3 616 

Shake table 14 320 
Shale U 590; 12 139. 241* 
argillaceous rocks 1 529 
clteniiial coiit|Hmiioii 
12 241 

classificalioii 12 241 
diageneHis in 4 94 
properties 12 241 
rrdbed II 367 
Shaleoil 8 417-44H; 12 482 
see also Oil shale 
Shaler Mountains 1 525 
.Shallow earthquakes 12 149 
Shamolaf^us 7 363 
Shan plateau 1 580 
Shanks systetn 7 423 424 
Shannon, C E. 3 319; 5 II: 

7 99 

Shaped-card |iotentiometei : 
arbitrary functions 
I 379-.381 

In coordinate system 
oonvericrs 1 383 
aiiie-cosine 1 377 
Shaped charge 12 241-242 
Shaper 8 7; 12 242* 

Shaping 8 6 

gear cutting 6 87 
sheet metal 12 249-253 
^apley. Harlow 13 49. 14 278 
Shapley, L. S. 6 30 


kliMseofM 

.Shapley. M. B. 2 189 

Shari River 1 108 

Shark 4 418; 5 416; 12 242-253: 

13 20 

econmnic importance 
12 243 

fcasil forms 12 157 
reproduction 12 243 
varieties 12 242-243 
.Shark liver oil 5 189: 12 243 
Sliarksucker 4 358 
Sharp-cutoff pentode 9 627 
.Sltarp-shinnetl hawk 6 .346 
Sliarpless. S. 9 24 
.Sharpness (photographic 
images) 10 157 
.Sli.ist:i tlaisy 9 408 
Shasia Dam 9 162 
Shatleiing 12 350 
•Shaula 13 41 

.Shaving: gear riiliing 6 68 
slieei metal 12 253 
Shaw, N. I 95. 633 
SImw. W. C 2 300 
Shawn. ’1 . 1 5.52 
Shear 4 419: 12 245-244* 
jet stream 7 310 
in metals 8 269 
photcK'lastirilv 10 1.50 
in nKks 5 192 
shear iliagtani 7 506 
in soils 12 452-45.3 
tratMversc loading 
7 565-566 
wind stress 14 497 
Shear center 12 244 
Itcain 7 568 

Shear (oiuunurt 3 34.3 
.Shear flow 13 OHS, 14 102 
Shear modulus 4 419; 12 244 
.Shear l(^istanrc (soil) 

12 457-458 
Shear wave 14 419 
earthquake 4 3.52 
seismology 12 151 
Sheared iMMindaiv (trails 
fereiuc iiiimlH'r) 14 20 
Sheath ot Schwann 11 423 
SiHMihbill 3 9 
Shcathctl cables 14 48, 521 
Sheave 6 460 
.SVierrwifl 1 601 
Shedding (textile) IS 535 
Shedlovsky, 1'. 4 485-486; 

14 21. 22 

Sheep 1 567: 12 244-249* 
dental (ormiil.i 4 06 
flock ntanagcmc'nt 12 246 
genetic improvement bs* 
selection 12 245 
judging 12 248 
mountain J 568 
number and value of 
sheep and lambs 
(U.S.) 12 245 
nutrition 12 246 


Sheep— coni. 

parasite control 12 247 
physiology of reproduction 
12 244 

protnineni breeds (U.S.) 

12 246 

Sheep bot 12 247 
Sheep botfly 8 680 
Sheep ked 12 247 
.Sheep lice 12 247 
Sheep liver fluke 12 389 
Sheep-scab 12 30 
Sheep shearing 14 546 
Sheep tick 13 629 
.Shce|Mhf^d 12 249 
.Siieepskin 7 445 
Sheet cavitation 2 574 
Shekel erosion 12 430. 444-445 
Sheet-fed gravure 10 603 
Sheet-forming (plastics) 

10 406-407 

.Sheet imluston cnnipoiinds 
3 157 

Sheet-iron pioress 8 285 
Sheet metal forming 12 249-253 
iKtiding 12 249-250 
blanking 12 253 
coining 12 252-253 
cupping 12 251-252 
dee|> diawiiig 12 251-252 
cmixnsing 12 252-253 
explosive lorinittg 12 251 
flexible die metliod 
12 251 252 

Guerin proa'ss 12 2.50 
ironing 12*251 
jig. ItMiiie. and die 
design 7 31 1 314 
notching 12 253 
perforating 12 253 
piercing 12 253 
picss forming 12 250 
panelling 12 253 
redrawing 12 251 
roll ))eiiding 12 250 
tolling II 616-619*; 

12 250 

shaving 12 253 
siieaiing 12 253 
sizing 12 252-253 
slitting 12 253 
spinning 12 ^2. 618 
squeezing 12 252 
stamping 12 250 
stretch forming 12 250-251 
swaging 12 2.52-253 
trimming 12 253 
Wheclon proccM 12 250 
wiper bending 12 250 
wrap forming 12 250 
Sheet-metal work 4 61 1 
Sheet mica 8 ,346-347 
Sheet piling 10 228-229 
Sheet iwlariTeni 10 449-450 
Sitccied caissons 2 389 
Sheffer, H. M. 2 289 
Sheffield plate 12 331 


Siidby soybeans 3 183 
Shelby tube 12 456 
Sheldon, W. H. 1 460; 10 3) 

Shelf, continental 3 423 
Shelf fungus 14 74 
Shelf ice 1 439 
ice island 7 4 
iccbei^ 7 6 
Shclford, V. 5 13 
Shell cameo 2 428 
.Shell drawing 12 251-252 
Shell model of nucleus 9 205- 
206 

SheU-ty[)e boiler see Fire-tulte 
boiler 

Shellac 9 493; 12 253*; I4 2A1, 
546 

Shellfish (focxl microbiology) 

5 424 

Shelter, radiation see 
Radiation shelter 
.Shenandoah National Park 
9 146 

Shenandoah Valley 9 145 
Shemandoah ZR-1 1 218 
Sheng, P. 10 597 
Shepard. F. P. 12 301 
Shepherdia 5 39 
.Sheppanl, S K 10 102 
Sherardiring 8 2H0; 14 612 
Shcighottitc 8 314 
SlHTin.in, K 13 578 
.Sherrington, ('. S 10 527 
.Sherry 14 507 
Shield areas 13 11.1 
age of 4 330 
Precamhrian regions 
10 566 

Shielded wire and table 12 214 
\fv tihit (.0.1x1.11 
Shielding, dectriral 12 253-254 
eleciioinagnetic 12 251-254 
elcctnziitatic 12 253-251 
grounding, electronic 
equipment 6 280 
magnetostatic 12 253 254 
shield factor 12 253-254 
Shift register 13 .349 
-V/iigzf amM^na 12 254 
Shigella 12 254 

antibiotics action againsi 
I 466-467 

antimicrobial activity of 
ictracydine 13 5^ 
bacillary dysentery 2 2 
Enterohacteriaceac 5 1-2 
fluoiesrent-antibody 
method 8 383 
IMViC teat 7 49 
serological differaitiatiou 
12 234 

taxonomy 5 1 
water-borne disease 14 411 
Shigella alkalescens 12 254 
Shigella froydii 12 254 
Shigella dispar 12 254 



Sh0rr, i. 


H9 


Shigetl^ dysentmae C 181; 

12 254 

SAIgeHa fiexnm 12 254 
Shigella ionnei 12 254 
ShigelloBts see BaclUarv 
dysentery 

^liikim add 5-pliosphatc 1 315 
Shikimic add 1 315 

phenylalanine biosynthnis 
2 57; 10 114 
tryotine biosynthesis 
14 176 

tryptophan biosynthesis 
14 125 

ShiUaber's type 3 illumiiiaiion 
K 394 

Sltinioinuia, O. 2 221 
Mumwcll, J. I:.. I 39; II 64 
Sicjiicr 12 254 255 
common 12 255 
golden 12 255 
Sliingio, nK>r II 620 
Nliinglrs and chirLcii|)ox 
3 58 59: 12 370 
iff aho Iletftrs zoster 
Sliining flower hcrtle 3 278 
Miming htngus turtle 3 276 
Slti))' autopilot I 6B9 
bearing of 12 265 
catgo 12 25H 262 
cliionometei i ilO 
design 12 268 276 
divdocklng 4 27!) 282 
freighter 12 25rt 25*1 
bniiehing 12 289-290 
magnetic held of 4 43 44 
iiiagncii/ation 4 43-44 
merrliant 12 255*262 
naval 12 262-208 
noise 12 503 504 
passenger 12 258 
propulsion 12 256-257. 
276-284 

n’sistance 12 269-270, 
276-279 

saUage 12 285-286 
Nhipbuilding 12 286 292 
stability 12 256 
submarine 13 210*215 
tanker 12 260-261 
trials 12 283-284 
vilirations 12 280-281 
see aho Ship, merchant; 
Ship, naval 

■ihlp, merchant 12 255-262 
bulk*dry-(ai^ vessels 
12 261-262 

bulk-liquid cai^o vessels 
(tankers) 12 260-261 
bulkheads 12 256 
cargo handling 12 257-262 
containerized-cargo vessels 
12 259-260 

design consideratiom 
12 255-258 

dimensions 12 255-256 


Ship, merchant— font. 

gexieral-caigo freighters 
12 258-259 
launching 12 290 
passenger vessels 12 258 
prupubion 12 256 
routing forecasts 9 8 
size restrictions 12 257-258 
size-speed relationship 
12 257 

speed factors 12 256 
suibility 12 256 
Ship, naval 12 262 268 

aircraft cairiets 12 262 263 
antisulunarinc warfare 
1 484-486 

aimameni 1 542-51*1 
cruisers 12 2ti3-264 
design 12 276 
desiroyei (V|»eH 12 261 266 
guided-missilc ships 
12 263 266 

landing ships and craft 
7 393-596 

mine MtcqMTs 12 266 
motor lur|)eilo Ikkiis 
12 266-267 
naval an^iliatics 
12 267 268 

niuhMi leauor.s II 361-361 
submarinrs 13 210 213 
Ship design 12 268 276 
design |)rocedurt 
12 208-269 
frecbojnl 12 274 
huliroim 12 260 270 
load lim*sl2 271 
lotigiftidinal slahilitv 
12 26!) 272 

marine machine v 8 120 
owntT's Tctpiiiemenls 
12 268 

proprlliTs II 12 
safetv of liff* at sea 
12 275-276 
ship motion 12 273 
stahilMv of slii|)s 
12 269-273 
structural design 
12 275-274 
tonnage 12 274-27!i 
by towing tank 14 2-4 
trim 12 271-275 
warship design 12 276 
Ship noise 12 503 
Ship }H*rformance graphs 
12 284 

Ship propulsion 12 276-284 
backing fiower of ships 
12 282-283 

hydrttfoil ciaft 6 541-542 
maneuverability 
12 281-283 
marine engine 8 109 
marine macliinerv 8 116 
marine propeller 11 12-15 
merchanc ships 12 256 257 


Ship propulsion—cont. 

model taring 12 279-280 
motion in a seaway 12 285 
origin of ship waves 
12 278 

powering of shi|is 12 280 
propellers II 12 15 
reactor 11 361-364 
raistance of shijis 
12 276 279 
rudders 12 282 
ship trials 12 283-284 
ship vibrations 12 280-281 
steeling 12 281-283 
towing tanks 12 279-280 
Ship loiiimg 12 284-285 
Ship routing fotccasis 9 8 
Ship salvage 12 285-286 
Ship-limber beetles 3 277 
Miip-lo-shure commuiiii aiioti 
1 364; 11 241 
.Ship trials 12 285-284 
Shipbuilding 12 286-292 
l.iumliiiig 12 289-291 
outbuing 12 292 
ship design 12 268-276 
ship sttrl 12 288 
shipvaid Inxml .md 
facilities 12 287 
I SliippingjHMt Alumic Power 
I Sution (Pennsylvania) II 359 
Slnpuoiin 12 235.292 
Ship).iid 12 287 
Shirr Rivet 1 107, 109 
.Shire stallion 6 489 
Shishaldiii Volcano 1 523 
SHM sec llaiinonic motion 
Shoal 6 460 

Sliiuk .ibsoilu'i 12 ‘J*)2fl 293*; , 
IS 15 

automotive Mispctishm 
I 680,686: 14 316-317 
Sliuck isohiion 12 2*t2H-29;<*. 

13 15 

Sluuk itumnl 12 292a-293 

I 

Shock s>ndiomc 12 294 | 

ShcKk tube 4 491 
Shock iirim'i 14 502 m 
S hock wave 12 294-298*; 

14 429-430 

aerodynamic 14 61-62 
aercKlyiiamic wave drag 
1 87-88 

aerothennod>iiamics 
1 lOS I 

airplane 1 210 
explosion 5 146-148 
fluid-flow properties 5 345 | 
gas dynamics 6 55 
Mach number K 1 
magnctohydroclynamics 
8 62 

normal 12 295-296 I 

nuclear explMlon 
9 1&1-I84 

j obUque 12 296-297 { 


Shock wave -eont. 

Rankine-Hugoniot 
equations 12 295 
scdilteren photography 
12 294 

shadowgraph 12 294 
riifuk isolation 12 292a-293 
sonic barrier 12 505 
sonic boom 12 505-5(M 
streamlining IS 176 
siqiersonic flight IS 308 
wind tunnel 14 499 
.Shock-wave diffraction 6 526 
Shock-wave display 
12 ate 299 
absorption methods 
12 298-299 
glow meihculs 12 299 
incerfeiometiy 12 298-299 
Mach /.cIiikIct Inter- 
fcioineier 7 193 
reftactioii fneihc*ds 12 298 
schlicten photography 
12 68, 298-299* 
shadowgraph 12 238-239*. 
298-299 ' 

ShcKklcy. W. 5 233 
Shoenluig, I). 7 598 
Sluwsiring s.iiids 10 ti3 
Shogoin (turnip) 14 164 
Shoiikinito 10 86 
Shoots 10 378 
.Shopc's rabbit papilloma 
\iiiis 9 511; 14 329 
Shor, G. a 532 
Slioian 1 91, 9 15. 18 
Slu»re bug 6 401 
Shore crab 3 531 
Shore fly 4 212 
Short* pnu''*SiiCM 12 299 306 
beach cycles 12 302 
beach tvfM** 12 301 
blolc^ical effects 12 305 
currents S 242 
airrcnts in surf zone 
12 301 

longHhore movement of 
sand 12 304 
mechanics of beach 
formation 12 1K)3 
sediment characierHtia 
8 132-133 

source of beach sediments 
12 305 
tides 3 242 
waves 3 241-242 
Shore Scleroscopc hanlness 
scale 6 338 
Shore ihriibs 4 293 
Shorea 1 587 
Shciictmc 3 2425: 8 358 
liroatone 7 333 
shore protection 8 241-242 
Shoring 5 483 
Shoriitc IS 692 
Shorr, E. 9 437 





Short drcult IS 800 
location 8 186 
Short-drcutt protection: 
circuit bmker 8 188 
elearic power cubstation 

4 441-442 
fUMB 5 577-579 

Short crown glass 9 351 
Short-grau »ie{>pes 10 568 
Short gnuslan<i 8 190 
Short-nosrd sitirgeon 
IS 207 

^oct-range oitJcr 1 264 
Short-run three color system 
10 607-608 

Shwt-tailed albatross 1 222 
Short-tailed shrew 12 907 
Short ton 8 1S8 
Short-wave international 
broadcasting II 250-251 
Short waves: amateur use 
1 299 

broadcasting 1 S68-S54; 

11 250-251 

Shortleaf pine 10 236 
Shortt cliKk 8 205 
Shot core banel 2 296-297 
Shot drilling (rork) 2 296; 

S 418 

Shot holes (mining) H 485-486 
Shot manufacture 7 426 
Shot noises 119 

Poisson law 9 119 
radar 11 208 
Sdrottky formula 9 120 
vaauim-tulM ainpliher 
1 847 

Shot (xening 9 610 
Shotetetc see Gunile 
SlKMgiin J 537 
Shoulder 12 306 
Shovel. |X)weT 2 368; 12 300 
Shoveller 4 290 
Shower, ci»smic-ray S 498 
Shower clouds S 215 
Shiew 7 142; 12 307 
Shrike 12 807 
Shrimp 12 307-S0H 
Arthropoda 1 560 
common 12 308 
Crustacea S 563 
Dccapoda (Crustut^a) 
424 

fairy ] 435; 3 565 
food manufacturing 

5 419 

fresh-water 12 307 
mud 4 80 
snapping 4 29 
while 12 308 
Shrink Bt 1 258; 12 308* 
Shrinking (sheet metal) 

12 249-250 

Shfock. R. R. 2 207; 4 261 
Shrouded propeller 4 291-292 
Shrub (omameutal plant) 

9 407-4085 


Sbubfk, M. 0 29 
ShuU, A. F. 2 SOI 
Shull. G. S 644; 6 430 
Shunt dc generator 4 224 
Slkunt dc mouw 4 227 
Shunt-cxcited antaina see 
Antenna (aerial) 

Shunting 12 308 
Shutter: cameras 2 451 

motion-puturc cameras 
S 123 

motion-picture projectors 
3 125 

Shuttle 13 584 

Siaeci method (trajectories) 

2 81 

Sial4 32S; IS 412 
Sialia rurrucoides 2 271 
Siatia mexirana 2 271 
Sialia sitUis 2 271 
Siam luby 11 649 
Stamme fighting fish 12 397 
Siberian elm 4 564 
Siberian plateau 1 577 
Siberian taiga 1 584 
Sibciian tick typhus 8 404 
Silteriaii tiger 13 640 
Sibillini Mountain's IIH 
Stboglinitliie I 622; 2 313 
Sfhogfmtim rnulleryi 2 SIS 
Siftog/mum weberi 1 622 
Sidlian method (sulfur) 

13 255 

Sicily 5 117; 8 207 
Sickle-rell anemia 13 9. 494 
gene action 6 106 
human genetics 6 508 
mctalxdic disorders 8 257 
Sicilia 6 256 
Sin 13 285 

Side-diain sutetitution 
6 325 SSO 

Side-chain thcoiy (cheiiio- 
therapv) 3 53 
Side launching 12 289-291 
Side lobe (directivity) 4 233 
Side reactions (chemical 
kinetics) 7 358 
Sidc-sewing (book inanu- 
factiire) 2 288 
Side-wall coring tool 9 294 
Side-wall sample gun 9 293 
Sideband 1 351; 12 308 
Sidereal clock IS 642 
Sidereal day 4 18; 8 189 
, Sidereal hour angle see Hour 
angle 

Sidereal month 6 126 
Sidereal time IS 642 
Sidereal year 14 599 
Siderite 12 308 309 

cartxmate minerals 2 467 
iron ore 7 258 
Siderobarter 12 309 
Slderocapsa 12 309 


Siderocipsaoeae 12 809 

Pseudoraonadaceae 11 ^ 
taxonomy 2 11 
Siderococcur 11 65; 12 309 
Sideromonas 12 309 
Sideronema 12 309 
Siderophanu 2 570; 1 1 65 
Siderophacus romeolus 2 570 
Sidcropliile elements 4 540 
Siderophyllite 2 246 
Siderosphaeia 12 309 
Sides wimraer 10 1 
Sidetone (telephone) 18 431 
Sidewinder misiiilc 1 542a-5425 
Sidgwick, N. V. 1 42 
Sicdcniopf, II, 14 181 
Siegbahn. M. 14 590 
Siemens. Frederick IS 95 
Siemens, Karl 13 95 
Siemens. W. H 559 
Siemen’s elecirodynaniometer 
4 476 

Sienna 10 224 
Sicrolomorphidae 6 574 
Sierra de Guadarratna 8 617 
Sierra del Siir 9 168 
Sierra Madre Occidental 
9 161 

Sierra Madre Oiicntal 9 161 
Sierra Ncxacla 8 6I7-0I8*: 

9 16M62 

teclontc putiertiii 13 410 
Sieve 12 349 
Sieve cell 10 115 
Sieve tray 5 492 
SinT tube 10 111^ 

Siewing, R. 9 528; 10 2 
Sigalionldae 10 461 
Sigatoka 2 90 
i Sight 12 309 
I see alu? Vision 
Sight reductiem (celestial 
navigation) 2 585 
.Vigi7/arm 7 457; 9 504 
Sifiillaria boblayi 7 458 
Sigillarhttrobus 7 458 
Sigma hy|)cron see Hypcroii 
Sigma virus 7 122/ 

Sigmodon 11 345 
, Sigmoopvidac 9 510 
Sigmoo/nfs 9 510 
' Sigmoopsis plalveeras 
9 511 

Signal chopper 14 323 
I Signal generator 12 309 
I Signal oil 10 72 
Signal-to-nolse ratio 9 119; 

12 310* 
radar 11 209 
scismt^aph 12 146 
Signal tracer 12 309-310 
Signaling: alarm systems 1 222 
bell 2 159 
railroad 11 327-328 
smoke 12 82 

Signature (book manufacture) 
2 286-288 


Slgnifidnce (lUtfadci) 

11 14M42 

F test 11 142 
t test 11 141 

Significant figures 12 310 
Sigsbee Deep 6 292 
Sigsbee trawl 8 102e 
Sikkeland, T. 7 422; 14 67 
Sllmnky. Igor 14 309 
Silal 2 540 

Silane 6 532, 546; 12 319-320 
Sila/ane 12 320 
Silberhorn Mountain 1 671 
Silencer 12 310 
Silent chain 8 4 
Silent electric discharge 
(ozone) 9 479 
Snexite 3 56 
Silica: abrasive I 10 

biogenic deposits 3 .57 
ceramic technology 2 647 
in chert 3 56-57 
glass 6 206 
petrifactions 10 42 
111 planli 2 617 
in shale 12 241 
nhceous sinter 12 317 
Silica gd (<losicnitii) 4 77 
Sthca ghiss 9 352*: 12 318. 822 
Silica reaction ves'wh 13 247 
Silica reiraciorics 11 409 
.Silica sands 12 22 
Siheate 12 311. 477 
glass 6 206; 8 265 
Silirale minerals 12 311-312 
classiheation 12 311 
iiiipoii.uii imiK‘i.ils 
12 312 

ImMiliraies 12 311 
lava 7 421 
ncs(«ilicatcs 12 SI I 
phylloRilicates 12 3tl 
in (juartrlte 11 183 
sorosilicates 12 31 1 
slrurtuiv 12 311-312 
tectfuiltcatcs 12 311 
Silicate phase equilibria 

12 312-317 

applications 12 316-317 
binary systems 12 SIS 
di^ammatic represen- 
tation 12 313 
dynamic and static 
methods 12 818 
establishment of 
equilibrium 12 SIS 
imoompatible mineral 
assemblages 12 317 
isothermal sections 12 314 
phase diagrams 12 316 
pseudobinary system 
12 314-316 

ternary systems 12 314 
Silicate rock weathering 
14 459 

Siliceotn oozes 8 185<190 



Singlt-phoM altomoHitg-cvitMt drcuHi 


3^1 


Sfliceoui petrifictions 10 42 
Siliceous sedimenu 12 1S9'140 
silicoflagelUtes In 12 317 
Sjliceotu sinter 12 817 
mineral formation 8 442 
(»pal deposits 9 332 
Silicic acid: esters 12 322 
silicate 12 311 
Silicic lava 14 3^ 

Mluide: calcium 2 399 
cerium 2 655 
SilirifiCdtion 10 42 
Mlicle 5 542; 9 538 
)ilirolla)(c*lhta 8 117. 8 128; 

12 3I7-318* 
silicmnanganfsc 8 86 
Silicon 3 162; 4 545; 12 Slfl- 
324* 

1‘lerinm ronhgutation 
4 S04 

(*xtractive mcialUirgy 

8 278 

heats of roriuatimi of 
compounds 12 319 
ionization pedentini 4 501 
natural ornirrciuc 12 319 
organic Lun))NMimls 

12 322 324 

oiganoinetaMic compounds 

9 402-103 

prcpaiatioii 12 319-320 
pinitipal roni}>ouii(ls 
12 320 322 

)>rc>|M.‘riios 12 318 319 
silicate 12 311 
silicone resim 12 324 325 
uses 12 318 

sfe rt/w> Cermsiiiic' lech- 
nolog): SemiuimlucioT. 
.Silu.ite miiicials 
Silicon bronre 3 469 
Siltum caibide 12 321 
abusive I 10; 12 321 
refrartorv 11 410 
'*iliioii-(oiitio]lc<! rcctifici 
12 324-3246 

Silicon controlled switch 9 28 
Silicon diode 12 324 

junction diode 7 316d-318 
parametric amplifier 
9 551 

Silicon disulfide 10 475 
Sihoin iron 8 490 
Siliom'iron alloy 7 ^9 
Siiiooti rectifier: construction 
12 174 

crystal growth 12 174 
doping 12 174 
heat dissipation 12 174 
in parallel 12 174 
ratings 12 174 
sealing 12 174 
in series 12 174 
Silicon steel 18 206 
Silicon tetrachloride 12 321 
Sibcone 10 475; 12 S2S; IS 541 


Silicone resins 12 8246-825 
preparation 12 328, 2546- 
325 

see also Polymer 
Silicone rubbers 7 157 
Stlioonizfng 8 280 
Sitlcothermlr process 8 19-20 
Stlicolliennic reactions: 
ferroalloy 5 224 
fmoebromium 3 104 
Silicotungstic acid 14 140 
Silique5 541; 9 538 
Silk 5 5, 252-253; 12 325-526» 
fiiatiiie o|)erations 12 326 
insect physiology 7 124 
life cycle of the .silk- 
woim 12 325-326 
wild silk 12 326 
Silk-saecm printing 7 1 14; 

10 605. 619 

Silk tassel bush 12 145 
Silken fungus beetle 3 278 
Silkie 3 58 

Silkworm 5 5. 7 404: 12 325 326 
Silkv willow 14 493 
Sill (geologv ) 10 H4. 121 
liieulitc urk 13 548 
Sill depth (iiKirginal sc'a*.) 

9 249 250 

Caribheim Sea 2 521 
Mediteirancan Sea 
8 207 208 

Sillimaiiiie 12 326 32V 
rcliaetory 11 409 
.Siniin.itiit(‘ giiem 11 591 
Silovniie 3 41; 12 320, 324 
Sdp/m 3 286 
Silphidae 3 276 
Sill 7 574 

Siltstone 1 529; 11 590; 12 135. 

139. 374 

Silurian 6 136. 142; 

12 327-329*: IS 169 
animal life M 521. 12 329 
Himatc 12 328 
facich 12 328 
plant life 9 504. 12 329 
Silunfm-nies ser Cypriniforincs 
Silufuidei S 648, 649 
Silurus (flanis 2 552 
SihaiiUlac 3 278 
Silver 4 515; 12 329-333 
alloys 12 331-832 
analytical methods 12 331 
assay for 1 593 
diemical proitcriies 12 380 
crystal structure 3 599 
electron configuration 
4 504 

extractive metallurgy 
6 278 

ionization potential 4 504 
metallurgy 12 332-833 
m^e-metal alloys 12 881 
occurrence 12 329 
pyraigyrite 11 106 


Silver— cont. 

resistivity 11 497 
secondarv emission 12 125 
silver compounds 12 330 
silver metal 12 390 
technical alloys 12 331-332 
tetrahedrite 18 529 
uses 12 329 

see also Pliotc^apluc 
materials 

Silver allovs 12 331-332 
Silver base bearing alloys 
1 258 

Silver (hloiide I'opiin) 9 "53 
Silver chloride elortrode 12 332 
Silver compounds 1 475 
Silver coulomcicr 3 516 
Silver clcTlKKle 10 455 
Silver fir 5 277 
Silver fish 12 333*; 13 629 
Silver-halide pluitncopylug 
10 144-145 

Silver halidra 10 141, 156-157 
Sihcr iodide 3 217 
Silver maple 8 99; IS 1 19 
Silver mctalliifxv 6 232 233. 

12 332-533* 
amalgamation 12 933 
cvanidatioii 12 592 
elcctrolvtic slimra. icriiiiiig 
of 12 332-393 
Parkes pio((NS 12 393 
Silver oxide II 189 
Silver oxide-zinc a1k.iUne 
hatterv 13 158 
.Silver pinate I 483 
Siiwi plating 4 530 531 
Silver salmon 12 14 
Silver Springs (Florida) 13 Ift 
•SilvcrTuh 12 333 
Silverswmd 7 273 
Silvrx 5 183, 6 423 
j Silviculture 12 333-839 

ncressorv' prarrieex 12 336 
anting cvelcs 12 338 
forest management 12 338 
reproduction rutting 
12 334 

silvicultural systcmis 12 338 
Silvretta group 5 1 17 
.Mnia 4 328; IS 412 
Simazin 6 423 
Simazine 5 183 
Sitiicoe oats 5 183 
Slmha. R, 2 639 
Similarity transformation 
(matrix) 1 184 
Similitude 12 339 

fluid mechanics 5 337 
law of 14 2-3 
modri theory 8 525 
atructural analysis 15 199 
tSimmmidx' disease 10 ^2 
Simon. A. W. 3 855 
Simons dectrochmnical 
process 6 550 


Simple colled ^and 5 48 
Simple games (game theory) 

« 29-30 

.Simple gland 5 48 
Simple goiter 13 627 
Simple harmonic motion see 
Harmonic motion 
Simple madiine 12 839-840 
block and tackle 2 262 
friction 5 585-536 
inclined plane 7 54*55 
lever 7 494 

mcclianical advantage 
8 189 

sciCH 12 82*88 
wedge 14 460 
wheel and axle 14 48? 
Simple salt 12 16 
Simplex iterator 12 225 
Simplex polytopc 10 492 
Simpson. <1. C. 3 174 
.SiiuiMon, G. Cf. 1 423; 8 14 
SimpMiit, J. 3 500 501 
Siin}>soirik rule (Integration) 

7 172 

Siiuulaiiou of induxlrial 
piorexxcs 12 340 
Simulator 12 340 

Right simulator I 691 
Simuliiflar 4 212 
5/mufiMm 5 258, 362 
Sfmufftim TiuiiVe 4 216 
Simultaneous ctmtrast (vision) 
14 338 

Simullaneom message trans- 
tnistioii 14 60 
Smanlhropta 1 417 
Stnertt/iroput pekinenxit 
5 476 479; 9 612 
.Simihis vims 1 499; 4 218 
Sine 14 93 

.Sine function gmeraior 
! 376-378 

Sine galvancmieter 8 64 
Sine wave 12 340-341 
Sinemutian stage 7 325 
Sines, law of 14 96. 100.101 
Singer. T, 11 438 
Singei, R. 11 549 
Singing pro{>eller8 11 14 
Single-bond shift (isomeriza- 
tion) 7 281 

Single-carrier theory of 
rectification 12 170-171 
Single-cell isolation 3 617 , 
Sli^Ie crystal 3 580; 12 341* 
anisotnipy 12 341 
growth techniques 12 341 
physical pmperties 12 341 
Single-lens reflex camera 2 429 
Single-path navigation 
systems 9 16 

Single-phase alternating-’ 
current circuits see Alter- 
nating-ouTtmt circuit 
thecMy 
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Single-phase generaton sw 
Alternating-current 
generator 

Sii^^e-pbase induction 
motor 7 77-79 
capacitor motor 7 78 
production of rotating 
field 7 77 
rotor 7 77 

thadcd-pute motor 7 79 
split-phase motor 7 78 
Single-phase motors I 285 
. commutator motor 14 207 
induction motor 7 77*79 
ire|>uHion motor 
11 484-485 
Mines motor 14 207 
tiiiiveisal motor 14 207 
Single selccticm (human 
genetics) 6 502 
Single-sense conirpt ion IS 490 
SingU* sideband radio AFCl 
J .151, 87.5 

amateur contributions 
1 299 

compatible with doublr- 
suieband systems 11 200 
delay I 351 

low-frequency limitation 
1 SSI 

modulation 1 S51 352 
ovci^s telc|>hoiie set vice 
13 438 

prindplet I 351 
radiotclcgraphy 13 423 
mdiotdq>iioiiy 1 384 
receiver II 258-259 
reduction of power I 151 
ipectnim ronscrvaiioii 

I 851 

transmitters 11 26.1. 265- 
266 

SinghH spill state 12 58 
Sink (geobigy) 7 333 
Sink-iliMt separation (oie 
dressing) 0 390 
Sink now 12 341 
Sinkhole 7 332-333 
Sinoatrial node 2 483; 3 138 
Sinopa grartgrri 2 523 
Sintering 12 341-342 

ceramic leclinologv 2 650 
induction heating 7 73 
notiferrous pyininctallurgv 

II 121 

powder meialhiig> tO 550 
Sinus 12 342 

Sinus (rimilation) 3 137-141 
Sinus Afstuum 8 593 
Sinus gland S 56G 

chromatophorc 3 98 103 
Sinus Medii 8 593 
Sinus Roris 8 .593 
Sinus venosus 2 482: 8 138 
Slinisitii 12 348 
Sinusoid 4 71, 153 


Sinusoidal oscillator see 
Humonic OKlIiator 
Sintuoidal test object 

9 368-369 

Sinusoidal wave 12 340-341 
Sipliinodentallidac 12 51 
Siphof^erina 5 435 
Stphogmerina medi 5 433 
Siphuuales 3 81; 4 13; 12 343- 
344‘. 345 

Siphonaptera 7 134; 

12 344-345» 
control 12 345 
flea 5 299 
life history 12 344 
medical iiuportance 12 344- 
34.5 

Siphonaxaniliin 2 528 
Siphon(‘iii 2 530 
SiphnniM.ladarcac 12 345 
Sipbumicladales 3 81; 12 .143, 
345-346*: 14 l«0a 
.Sipbonopliina .1 255; 

J2 Hfi* 

.Siphcifiostcle 13 105. IIG 
I.ycopsida 7 626 
stele H 105 106 
.Sipuncuhcla 1 120. 428. 4 377; 

10 587. 12 61. 346-147 
.Sipiinciiloiile.1 Aft" Sipiimiilid.i 
Snedon wfKUtmuni 12 6 
^imi 2 S68; 8 187 

Siien (acimxiitN) 12 347 
Siren laretUna 2 569: 11 517 
Sirenia 8 82, 12 347* 
fossils 12 347 
manatee 8 85 
Sirenia fonsils 12 347 
Sirmites atgonautae /one 
14 82 

Siiiridae 6 574 
.Siiiiix 12 348; 11 41 
binary stars 2 190 
Kiiistein diift 4 417 
Stimto 12 348*. 14 495 
Sisal 12 79. 348* 

Sistruruf r<iteNatu\ 11 347 
SiAtrurus miliarits 11 347 
Silophilus oryxttf 3 287 
Silotinga rnealrlla 7 467 
Sttta rarofinrnvir 9 234 
Sitter, Willem de 3 509; 4 335 
SitlidacS 58: 9 234 
Situs inversux' digextive svxtem 
4 154 
heart 2 515 
Sivapithrrvs 10 590 
.Sivathcre I 568 
Six-lined li/ard 7 564 
Six-s|M>tted thrj|>x IS 628 
Siych shale 9 521 
Sire reduction 12 348-351 
applications 12 348 
ciieigy requirements 
12 350 

tm* dressing 9 388-389 


Size reductlon--cont. 

particle size measurement 
12 849-350 
processes and devices 
12 350 

Size reduction (food) 5 389-390 
Sizing: paper 9 540 

sheet metal 12 252-253 
textiles 13 538 
Sjaelland (Zealand) S 117 
Skaergaard I 524 
.Skagerrak 5 115 
Skainate-Picso charts 9 24 
Skam 12 351 

aureole, contact 1 668 
jnieiimatolysis 10 425 
Shntf 7 91 

j .Skate, extinct 2111 
Skatole 2 35; 7 62 
.Skeletal histogenesis 12 351-367 
Skeletal ninrpbngenc'xis 12 354 
Skeletal muscle 8 036; 9 80 
Skeletal system 12 351-367 
anatomy 12 3^i8-3()4 
bIo<xl calcium tegulaiion 
12 Siiti 

bone as t iiiinci al rexer- 
voir 12 JOa 

I Ixtue growth 12 365 

I bone remodeling 12 365 

bone lepair 12 367 
calcification 12 366 
choudronanium 12 355 
cotlai bone 3 289 
etnbiyolog/^ 12 352-354 
Haversian sssietn 12 .165 
hip 6 455 

iiixtognu'six 12 152 
hormones and bone 12 366 
I inlctnal radiation 12 357 

ion transfer between blood 
and bone 12 366 
isotopes as triicers 12 !9>7 
joints 7 314 116 
leg 7 449 

iiiorphogeticxis 12 354-358 
(xniiiratioti cenirn 12 353 
pectoral ginlle 12 357. 363 
pelvic girdle 12 358, 363 
pelvis 9 616 
physiology 12 364-367 
radioactixe isotopes and 
bone 12 367 
rib 12 355. 363 
shoulder 12 306 
skull 12 355 

splanchnocranium 12 356 
sternum 12 355, 363 
tail 12 354 
vertebra 14 307-308 
vitamin D and bone 12 366 
wrist 14 559 

Skeletal system disorders 
12 367-369 

characteristics of bone 
12 367 


Skeletal ,y>tem dlntden-rmi. 
congenital defect, IJ su 
fracture 12 366 
healing 12 368 
hereditary defects 12 3li8 
infection 12 368 
metabolic disease 12 368 
nearthrosis 12 368 
tuinon 12 369 
Skeleton, appendicular 12 857 
anatomy 12 863 
morphogenesis 12 35? 
Skeleton, axial 12 354 
anatomy 12 358 
morphogenesis 12 354 
Skcleton-frame construction 
(buildings) 2 364 
Skeleton shrimp 1 340 
Skerman, V. B. U.211 
Skew conformation 3 397 
Skew errors (geometrical 
optics) 9 368 
Skew lines (geometry, 
euclidean) 6 153 
Skew polygon lO 471 
.Skew quadrilateral 11 135 
Skids 7 87 
Skim milk 8 436 

conreiurated 8 436 
iasiunl dried 8 438 
swcctenwl conde^ed 8 4‘H 
Skimmer 13 495 
Skill 12 369 

tarcinoiiiax 2 200 
dcrnialitix 4 665 67 
integument 7 174 175 
leather and fur piocesMi'g 

7 445 

radiation injui) (biokij;'' 

11 227 

icgciK'iation 7 176 
uliirislUKtuio 7 176 
Skin beetle 8 277 
Skin decontamination 4 38 
Skin disinfectants I 475 
Skin disonlerx 12 .169-.170 
eczema 4 408 
imt>etigo 7 47 
infectious ctioli^y 12 369 
noninfectious etiology 

12 370 

psoriasis 11 71 
Skin diving 12 370-371 
Skin effect 12 371 

induction heating 7 73 
Skin friction 12 372 

boundary-layer flow 2 310 
drag 5 344 
resistance 12 276-279 
Skin metabolism 12 567 
Skin reaction (antigen-antl- 
j body reaction) t 473 
Skin sensitivity (temperew« 
senses) 13 489 
Skin test 1 473; 12 372-973 
streptococcus 18 178 



5tin transplant S IIS 
Sfciiik7 564: 12 373: IS 23 
5 kinlc. blue-tailed 12 373 
Skinner, B. F. 7 442; 8 604: 
n 399 

Skip bucket 3 238 
Skip hoist 2 367 
Skip trajectory 6 502b 
Skip zones (sound) 1 632 
14 186 

Skipper 2 381; 7 459, 464 

Skii>i>cr fly 4 212 

Skraup synthesis (quinoline) 

II 192 

KkTjatfinema ovis 9 476 
Skull 6 346; 12 358, 373* 
branchiocraniuin 12 358 
chcmdrocranium 12 355 
chondronetiracranium 
12 355 

cranium 3 538 
Cro-Magnon man 3 554 
neurocianium 12 355 
Rhodesian man tl 549 
Sinanthropus 9 G12 
!(|iIanchnofr.innim 
12 355-356 

Steinheiiii man 13 104 
Sh ansrombr man IS 333 
vistcrocraniiiin 12 35B 
^knll, morphogenesis 12 355 
Skull melting 14 240 
^kijiik 12 373-374 

<lriil.il foiiiiul.i 4 66 
Skunk cabbage 1 407 
Skutienidite 3 246: 12 374* 

'■U cai I 197 
Skv-liook balloon 5 363 
Skv-wave piopagation (radio 
waves) I 303: II 248. 319* 
Skvlark 7 404-405 
Skviinc Drive 9 146 
Slab, concrete see Conrreie slab 
Slab avalmiche 1 693 
Slack wax (petroleum) 

14 444-445 
SUg 11 123 

ferttUzer 5 237 
in fusion piercing 2 297 
iron blast furnace 7 260 
steel manufacture 
IS 93-102 
Slag cement 2 627 
Slag-reflning (pyrometallurgy) 
11 125 

^agsand 12 21 
Slaked lime 7 515 
Slaking 2 599: 7 515 
Slant height (cone) 3 395 
Slashing see Sizing 

Slate 11591 : 12 874-975* 

cleavage in 3 169 
compressive strength 
4 613 

devdopment ctf slaty 
deavage 12 374 
flagging none IS 152 


Slate— eont. 

milled products IS 152 
mineral constituents 
12 375 

roofing stone 13 152 
uses 12 375 

vetodiy of sound in 12 516 
Slater, J. C. 4 97 
Slater 9 327 

Slater sum (kinetic iheorv) 

7 352 

Slaty cleavage 8 297 
Slavic making ant 6 582 
Sleep 12 375-377 
depth of 12 376 
duration of 12 376 
evolutionary theory 12 377 
hypersomnia 12 375 
insomnia 12 375 
neural mechanism 12 377 
physioli^ical changes 
12 376 

Sleep-wakefuliiess rhythm 
2 274 

Sleeping sickness. Afrtran 
12 376, 577-878*. 14 124 
entomolf^, economic 
5 5-7 

epidcmiologv 4 21R; 12 377 
I Protoinastigida 11 46 
Proio/o:t II 60 
symptoms 12 377 
ticatinent 12 378 
Sleet 10 574 
SIee\c l»raring 2 122 
Slcttebak, A. 13 44 
Slick (capniarv wave) 14 417 
Slickeiisides 5 192 
Slide-back \oltinelci 1 251 
Slide rule 12 378 
.Slide valve 14 261 
.Slide-wire }>oicntiomeier 
10 542 

Slidei-funk methanism 
5 485. 7 .527: 12 370-380 
connoting md 3 402 
internal o>mbustioii 
engine 12 .379-380 
radial aircraft engine 
12 380 

steam engine 12 380 
toggle mechanism 12 380 
Sliderork 13 388 
Slides, lantern 7 3W: 111-3 
Sliding motion (rigid bodies) 
n 577 

.Sliding pair 5 485; 12 380 
Sliding slot linkage 5 486 
.Slime iMCteria IS 2 
Slime duea.se IS 663 
Slime envelope 11 552 
Slime fungi 12 459 
Slime mold 8 356 

LabyrinUiulales 7 375 
Myxomyceies 8 687 
protoplasm 11 47. 51 


Slime tables (ore dressing) 

9 390 

Sling psydiroinctcT 11 82 
Slip 12 380-381 

induction motors 7 76 
marine pit^idleis II 12 
Slip casting (oeraniics) 2 649 
Slip flow 13 294 

fliiitl dynamics 5 336 
propeller 14 380 
superaerodynainics 
IS 29.3-294 

Slip fold (gcfdogv) 5 369 
Slip line (metallography) 

8 294 

Slip plane (cr)'stal delects) 

3 584 

Slip rings 12 S81-.S82 
assemblies 12 .381 
rotating machines 12 .181 
.Slipper shell 12 235 
Slippery elm 4 564 
Sliding (shrtt metal) 12 2.53 
Sliver (textile) IS 533 
.Slivovilz 4 255 
.Slope (continental) see 
Contiiient.ll shHf and slope 
Slope (geology). O)iilour 
reprusc'iitation 1 425 
runolT and ciovion 
12 431-432 

tenaiii rla»es 13 500 
Slope (mathematics) 12 .382 
Slope angle (line) 1 388 
Slope .soaring 6 213 
.Sloss, t.. I,. 12 241 
Slot antenna ere Antenna 
(aerial) 

Slot tiarmonics 1 283 
Sloth 1 382*; 12 382 
Sloth, tbtee-tued 12 363, 382 
''oih. two-toed 12 363. 382 
Sloita, K. H. 6 235 
.Slotted line 7 44 
Slotted nut 9 231 
Slotted ssection 7 44 
.Slodft 12 242 

Slovakian Ore Mountains 5 118 
Slow motion linkage 5 485 
5h»vr neutron 5 287-290 
Slow-ncutrcm-indunK! fusion 
5 287-290 

Slubber (textile) 13 534 
Slug (unit) 12 383 
.Slug (zoology) 12 383 
Slug, field-gray 12 383 
.Slug moth 7 464 
Slump (geology) 7 397 
Slump (landslide) 7 397 
Slump structures in sedimen- 
tary rocks 12 194 
Small, J. K. 10 377 
Small arms 1 537-539 
Small carrion beetle 8 276 
Small drclc 12 607 
Small-ganm mammals 14 490 
Small intestine 4 155, 169 


Smog 3F3 

Small-mouth black baas 2 108 
Smaller Chariot 14 1^5 
Smallpox 1 425, 472. 696; 2 216: 

5 35; 7 34: 12 370, 383-384* 
culture, enibryonated egg 
3 615 

epidemiology 12 389 
imrntmization 12 984 
infectious agent 12 S8S 
laboratory diagnosis 
12 383 

patlK^^esIs 12 383 
Smaltilc 3 246; 12 374 
.SMDC (h'lbiclde) 6 421 
Smeaton, John S 146 
.Sincgin.! 12 60d 
Smekat. A. 3 359 
Smelt 12 384-386 

Mlaptatinn 12 386 
anatomy 12 384 
beliavloral clfects <2 386 
iliiTercnlial sensitivity 
12 385 

fac'iors infltiendng smisi- 
tlvity 12 385 ' 
odor interactiotu 12 386 
odor qualities 12 985 
sensitivity 12 385 
stimuli 12 985 
taste 13 401 
theories 12 386 
Smelt .5 416. 8 403; 12 386 
.Smebing: copitcr S 465 
lead 7 432-43S 
tin 13 6.50 
7lnc 14 614 615 
Smtlacina rucemosa 12 MGu 
Smiiax 6 596; 7 514 
Smilax aristolochiaefalia 12 32 
Smiiax herbarea 10 II 
Smilax medica 12 31 
.3milax officinalis 12 31 
Smiiax omata 12 31 
Smi/ox papyracea 12 31 
Sminthuridae 3 290 
Sminlhurus mintuus 19 18 
Smith. A. C. 4 44 
Smith, Krwin I 476 
Smith, F. G. 9 986 
Smith, G. F. 13 554 
Smith, G. M. 5 96 
Smith, H. M. 7 502 
Smith. James E. (Sir) 14 172 
Smith. P. H. 8 424 
Smith, T. 6 315 
Smith, W. 5 475; IS 168, 170 
Smith-Baker microscope 8 886 
Smith Chart 8 424 
Smith forging 5 470 
Smith number 10 alloy 7 265 
Smithsonian Institution IS 266 
I Smithsonlte 2 467; 12 386-387*; 

14 612 

Smittina 2 354 
Smog 12 9S7 

aerosol 1 99-101 
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Smog^lndimd IniuriM 


Smog— cont. 
fogs S67 

hlgh-mc^ture type 2 201 ; 
low'humldity type 2 201 
oione production 2 201 
temperature inversion 
19 488 

Smog-ii^ucetl injuries 2 201 
Smoke 12 387 

dust ant! mist coUeaion 
4 m 

screening smoke 12 81-82 
sme^ 12 387 
see also Aeiofol 
Smoke detectors 5 278 
Smoke plume 1 644 
Smtdie screen 12 81-82 
Smoke shells 1 5S9 
Smoked sheet rub1>cr 11 635 ^ 

Sniokeprinting 10 140-147 | 

Smoltichowski, M. 12 52 i 

Smooth green snufce 6 268 i 

Smooth headed meadow | 

nematode 9 604 
Smooth muscle 8 6S5 
Smooth vetch 14 310 
Smoothing tUtcr 5 271; 10 501 ^ 

Smoothing plane 14 543 
Smudge (onion) 9 327 
Smut (microbiology) 

12 387-388 

HetriohasuUomyiclidae 
6 427 

Smut disease 14 235 
Smut fungi 14 235 
Smutsia I 442 

Smythc-sewing (liook manu- 
facture) 2 286 28H 
Sjv I piocess 13 129. 229 
Sjsfi process 13 129 
process 13 129 
Sjy2 process 13 129, 229 
Sjyt2* process 13 129 
Snail 3 548; 5 183; 9 544; 

12 388 389*; 14 488 
characteristics 12 369 
economic im|»oitjnce 
12 388 

feeding habits 12 389 
reproduction 12 389 
Snake 12 389-3!H>*, 13 21 
disiiibiitioii 12 3!K) 
feeding habits 12 390 
rat 2 255 

repxoduction 12 390 
size 12 390 
see etso Reptilia and 
entries mi speciBc snakes 
Snake bite treatment 14 6 
Snake mite 8 253 
Snake River 7 116; 9 IGO 
SNA? 2 12 542a 
snap 3 12 541 
SNAP 9A 12 541 
SNAP lOA 11 350; 12 542a 
SNAP 50 12 942a 
Snap-dragon rust 14 217 


Snap gage 6 4 
Snap ring 12 390 
iSnapdra)^ 9 408; 14 132 
Snapping bug 2 131 
Snapping shrimp 4 29 
Snapping turtle 3 22-23; 14 167 
Sneeze gas 3 45 
Snell. W. 9 362 
Snetrs law (refraction) 

11 405-408 

Snell's law (sclsmolr^y) 

12 151-152 
Snipe 12 390 
Snipe fly 4 212 
Snipeflsh 6 71 
Snoek, J. L. 5 233 
Snorkel 13 215 
Snout beetle 3 278 
Snout butterfly 7 464 
Snout moth 7 464 
Snow 10 574; 12 391 

formation of snowflakes 
12 391 

geographical disirlbiition 
12 391 

sample nieasurement ^ 
12 391-392 I 

sfcricsJ2 237 ! 

specifle giavilv 12 391 
thermal eflects 12 391 
Snow. F. II. 7 122a 
Snow buiiiing 2 371 
Snow course 12 392 
Snow crystals 10 574 
Snow field 12 391 
Snow gage 12 391-392 
Snow go<we 6 237 
.Show line 12 392 
Snow {H'lleis 10 574 
Snow surveying 12 392-303 
Simwbiid 7 316r 
Snowfall: Antarctica I 441 
measurcmicnt 10 576 
Newfoundland 1 524 
SiHtwflake 10 574 
Snowslidc 1 693 
Sni»wy egret 6 426 
Snowv tier cricket 9 416 
Snvgg, D. 10 33 
Soaking 6 379: 7 346 
Soap 12 393 

emulsifying agent 4 586 
stcMiiite 13 89 
surface-active agent 
IS 321-322 
see also Soap and 
detergent 

Soap and detergent 12 393-395 
detergent action 12 394-395 
dvtvigcnt solutions 12 394- 
395 

micelle 8 347 
synthetic detergents 
12 393-394 

Soap- base grease 7 605 
Soapstone 12 395*; IS 152. SB? 


Soaring flight 6 218 
sailplane 12 5'6 
slope soaring 6 213 
thermal soaring 6 218 
SoboHphyme 4 202 
Social animals 12 395-404 
agonistic behavior 12 395 
alldomimetic bdhavior 
12 895 

animal community 

1 408-411 
birds 12 397-399 
breeding grounds relations 

12 402-403 
cat family 12 402 
display behavior 12 398 
ecological interactions 
4 386 

et-epimelclir bdiavlor 
12 398 

fish 12 395-897 
general cla.ssiftcation 
12 395 

mammals 12 399*404 
organiraiion 12 395 
seals 12 402 

itoclal bc'liaviorof piiinates 
12 403 

social tichavluT of rodents 
12 403 

social behavior of wolves 
12 402 

social organiratlon. 

development of 12 403 
socializati^. process of 
12 403 

society, mammalian 12 403 
territoriality IS 522-523 
Social ams 12 405 
Social lire 12 405 
Social 1>rlMvior 2 153-155 
American elk 12 400 
behavior and heredity 

2 I.53-I55 
biids 12 5!»7 S99 
cat family 12 402 
fish 12 396-397 
mammals 12 399-404 
primates 12 403 
rodents 12 403 

seal 12 402 
ungulates 12 401 
wolves 12 402 
Social hierarchy 12 404-405 
dominance hierarchy 
12 405 

dominance organization 
12 404 

dominance-subordination 
nrlationshijM 12 404 
hereditary influences 
12 409 

range ot dominance 12 405 
Social insects I 436; 2 126; 

, 12 405-407* 

caste determination 12 405 
colcmy founduion 12 406 


Social Iniects-ccmt. 
fecundity 12 406 
food 12 407 
insect physiology 7 ijj 
nest 12 407 
reproduaion 12 406 
Social Ufc 9 285 
Social iwrailtc: IIynR-no|iipm 
6 573-583 
Social wasp 12 405 
Society, human 4 401-402 
Sociocultural regulation 8 607 
Sockeye salmon 12 14 
Socotra 7 273 
Soda 12 409 

Soda ash (water softening) 

14 402 

Soda glau 6 206 
Soda lainpiophyrc 10 86 
Soda-lime process 12 412 
Soda niter 12 407-408 
calichr 2 416 
niter with 9 102 
Soda proce»; cellulose 2 625 
wood pulping H 529 590 
StKlaliic 12 408*. 477 
fcldspathojd 5 214 
Soclar 6 421 
.S<Kldy. F. II 30 
Soddy's displarciiieiit law 
(radioacttvii\) 11 ^3 
Soderberg clcttrwlc 4 4^ 

aluminum extraction 1 2‘>-t 
Sodic ])l.igiuclase 4 I 
SiKlioacctoacetatc reaction 
5 87-88 

Sodioinalonatc ion 5 92 
SiHliuiii 4 545; 12 408-412 
analytical metluMh 12 412 
lilood chemist ly 3 197 
chemical properties 12 409 
electron configuiatimi 

4 504 

extraction and refining 

11 120; 12 410-41) 
extractive metallurgy' 

8 278 

ionization potential 4 504 
line spectrum 7 521 
occurrence 12 409 
oiganometalUc ctnnponnds 

9 402 

physical properties 12 409 
prindpa! compounds 

12 412 

pioduction 4 465 
icsistivity 11 497 
spetirum and term 

diagram 1 658-660 
uses 12 408 
Sudium-24 14 8 
Sodium aisciiitc 6 421 
Sodium benzoate I 475 
Sodium lienzoylacetonc 3 19 
Sodium bicarbonate 12 412 
baking powder 2 72 
fire extinguisher S 279 



Sodium dilorate $ It 
herbidde 6 A%\ 
toil sterlUzaticm 12 465 
Sodium chloride 3 72: 12 412 
crystal struaure $ B^-GOO 
Ionic cr^tds 7 247 
lattice 7 247 
Madelung ccmsmnt 8 15 
optical materials 9 359 
rock salt 11 599-600 
salt (food) 12 17 
Sodium deoxyrholatc 1 499 
Sirilium 2,4-dichlorophcti- 
owclhyl Hulfatc 6 423 
stMliinn 2.2'diihloropropKinute 
6 423 

Sodium dichromate 3 100 
Sodium p dimeihylaniinuarO' 
bi‘iir<mt'<iulfona(c 7 60 
s.Mliiim p plu*n)lniiiiiuKi/n- 
licti/cnrsulioti.iu' 7 60 
Sodium fluoride I 122: 7 140 
Sodium liuoioacctatc 11 615 
StHliiiin gitiptiilc iciKUu 11 355 
.VKliurn'Crapliitc Rcatlur 
K\|>ciiiiicnt II 500 
MHlium hydiosulfitc 2 450 
SfMUiiin hydrnxiilr 12 412 
Sodium liy))OrhloiilP 1 475. 

•V2‘» 

6 530 

> Hliiiin Kxlidr I (K2 

Raiiima-ra> ahv>rpiion 
6 35 

Soiliiim mpi.d)oratc 6 42J I 

.SiMliiiin \ methvIdtihuKHr ^ 

5 500 I 

fU'matocido 9 29 
Sodium .V-mrthvidilhiocar- 
haniate ililivdralc 0 421 i 

stHliummontmorilloniteH 162 
SiKiiiiin .V>| naphtinl phtiul.i I 
mate 6 422 I 

Sodium nitrate 9 108, 114; I 

12 407-408* ! 

Sodium p-nitioben/cncatosu- 
licylate 7 60 

Sodium pentaborate 6 421 
Sodium iHmtachlorophenate 
1 495: 6 422 

SfKlium perborate 2 302 
Sodium peroxide Itf 28 
Sodium-potassium alloys 
10 530 

StHiium-potassium-cetium- 
antimony photocathode 
10 194 

Sodium potassium tartrate 
tetmhydrate see Rochelle 
salt 

Sodium propionate 5 563 
Sodium sulfam decahydratc 
IS 254 

Sodium tetraborate 2 302 


Sodium tecrasulfidc: p(di«ulfide 
restm 10 492 
Thiokol rubber 11 641 
Sodium tridiloroacetate 6 421; 

12 465 

Sodium 2,4.5-trichl»rophcn 
owethyl sulfate 6 425 
Sodium tungstate 14 140 
Sodium-vapor lamp 12 412-413 
SOFAR 12 413*: 14 429 
Soft bodied plant l>eelir 3 27B 
Softt*ancre2 952: 12 413* 

Soft drinks 5 421 
Soft-miui forming process 
(ceramics) 2 648 
Soft palate 8 619 
Sc^t pine 10 235 
.Soft red winter wheal 14 480 
Soft-sheiled clam 3 152 
Soft-shellctl crab 3 530 
Soft-shelled turtle 3 22; 

14 167 

Soft tirk 7 298; 13 029 
Soft-winged llowcr beetle 3 277 
Soft x-rays (ratliography) 

11 303 

Softening, water 14 408*400 
Softrot (wockI) 14 528 
Softwood (plant anatomy) 

14 524 

xylem 14 595 
S4)hngen. N. I.. 8 340 
Soil 12 4IM33 

abiotic en\irnninent 5 M 
acidity 12 420-427, 429 
aeration 12 422 
anneiu 9 522 
anion exchange' 12 426 
bulk density 12 420 
ulcaretHis soils 12 427 
cation exchange 12 424 
chemistry of 12 422-427 ( 

classifiratioii 12 410 418, 

433 

en^neering 12 452 
forest soils 5 405 
color 12 422 
compactibility 12 422 
condirlonen 12 429 
consistency 12 422 
control of pH 12 429 
control of salinity 12 429 
cropping svstem 12 428 
electrochemical property 
of IS 506 

dnnental composition 
12 422 

tmgineering 4 014; 

12 449-458* 

erosion see Soil erosiem 
fertility 12 429 
fertilizer 5 286-239 
forest soil 5 464-465 
formation 12 462*463 
great soil groups 12 416, 
433-441* 


Soil— coni. 

horizons In 12 415 
ion absorption from 19 278 
ion exdiange 12 424-426 
clay minerals 3 166; 

14 459 
potash 9 166 
land capability classes 
12 428, 447-449 
management 12 427-490 
maps of soils 12 417 
inedianiral properties 
see Soil mechanics 
mioobial ulili/ation 
12 402-163 
niinmis 12 423-424 
moistuie equilibrium 
jioints 12 421 
mitriciit supplies 12 4.30 
oq{:inic mat ter and ion 
exchange 12 425 
uiguiiiL matter and 
phy’sical pnqyertics 
12 419 

organic maiiet and tilth 
12 428-429 
origin 12 413-415 
particle density 12 419 
|>edoi(tgy 9 610 
physical properties 
12 418-422 
|M>iositv 12 420 
n-golith II 424 425 
residual soils 4 014 
sailed soils 12 427 
stabilirers 12 429 
structuie 12 419 
.sijivq’v 12 417 
lempciatuic 12 422 
testing 12 429 
texture 12 418-419 
water inovcment 
12 421-422 

wam reieiuum 12 4.!l 
see aim Agricultural soli 
and crop practices; For- 
est soil; .Soil conserva- 
tion; Soil erosion 
.Soil (great soil grou{xi} 12 4t0. 

433-441* 

Alluvial soils 12 434 
Ando soils 12 434 
anmat soils 12 433, 441 
Bog soils 12 434 
Brown soils 12 434 
Bruiiizems 12 434 
Calcisols 12 435 
Chernozems 12 435 
cianlfication 12 433 
Desert soils 12 435 
Gray-Brown Podzolic 
soils 12 436 
Ground-Water Laterite 
soils 12 438 
Ground-Water Podzols 
12 439 

Crumutoli 12 437 


Sdl nfMlMi BPS 

SoU (great wU grouj»)"«Mit. 
intrazmial soils IS 4^8. 

441 

Latouds 12 438 
Llthosols 12 438 
Noncaldc Brown solIz 
12 438 

Planasols 12 499 
PodioU 12 439 
Red-Yellow Podzolic soib 
12 439 

Reddish Brown Lateritic 
■oils 12 440 
Rrgosols 12 440 
Soionchak 12 440 
Solonetz soils 12 441 
Solotli soils 12 44] 
Subarctic Brown Forest 
soils 12 441 
Tundra soils 12 441 
woildwide disuibuUuii 
12 441-443 

Yeltowish Brown Lateritic 
soils 12 440 
zonal soils 12 ASS, 441 
Soil, zonal distribution 
12 441-443 
Asia 1 583-584 
Chernozemic soils 12 442 
Dcsertic soils 12 442 
Latosolic soils 12 442 
Pod/olic wits 12 442 
Tundra soib 12 442 
Soil balance, microbial 12 449 
antagonisms between soil 
microbe:i 12 443 
associative ution 12 449 
Soil conservation 1 116; 8 411; 
12 443-449* 

causes of soil miimanage- 
menc 12 445 

conservation agencies and 
programs 12 449 
conservation measures and 
tedmoit^ 12 447 
' economic and social 

I cfmsequcncei 12 446 
effccu on other resources 
12 446 

farm, range, and forest 
12 447 

geographic extent and 
intensity 12 443 
I land capability classes 

12 428. 447-449* ’ 

tciradng (agricultural) 

IS 499 

types of soil deteriorathm 
12 444 

Soli erosion 5 65-66; 12 430- 
4SS*, 443-446 
control 12 432-433 . 
dmt storm 4 296-297 
facttm affecting 12 491 -492 
typa 12 430-481. 444-445 
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Soil «t»ion-~-c0nt. 

wind erosion 12 186, 4S2*. 
445-446 

see also Runoff 
Soil mechanics 4 614: 

12 449-458* 
bearing power 12 458 
capillary water 12 452 
conduits 12 458 
oonsislcno limits 12 453 
o>nsolitlation theoty 
12 457 
darcy 4 IS 

depositional ty{>cs 4 614; 

12 450-451 

elcctrorhemiral properiU's 

13 506 

clcctroosmoiic dewatering 

4 526 

engineering clabstficafton 
12 452 

held tests 12 456 
Dow nets 12 454 
foundattoti stability 

5 480-483*; 12 458 
frost action 5 5-10 541*; 

12 455 

gravitational water 12 452 
hvgroscopit; water 12 452 
landslides 7 397-398*: 

12 458 

loading tests 12 456-457 
mcdianiral analysts 12 451 
mineral conifMniiion 
12 450 

particle sire 12 451 
permeability, tiieasurc- 
ment oi 12 454 
pile rotindartnn 10 227 
plastidty 12 453 
pressure Imlb 12 456 
retaining walls 

11 584-535'; 12 458 
sampling 12 455 
sedimentation analysis 

12 451 

seepage 12 453-455 
settlement analysis 12 457 
shear 12 452-453 
site investigations 12 455 
soil-water rclatioiislii|» 

12 452 

stability analysis 12 458 
stress distribution 
12 456-457 
structure 12 451 
voids ratio 12 452 
weight 12 451 

Soil microbiology 12 458-460 
bacteria 2 5 
humus 6 516 
manure 8 94 
microbiolc^ira! soil 
analysis 12 459-460 
nitro^ cycle 9 110 
pathogen (toil) 9 593-594 
xhizo^bere II 548 


Soil microbiology— ronl. 
soil balance, microbial 
12 443 

soil microorganisms 
12 460-462 

soil mineral (microbial 
utiliration) 12 462 
soil phosphorus (micro- 
bial cycle) 12 464 
roil sulfur (microbial 
cycle) 12 465 

Soil microorganisms 12 460-462 
Aciinonivrctes 12 461 
algae 12 462 
autotrophic 12 460 
harteria 12 460 
F.iibacteria 12 460-461 
ruiigi 12 461-462 
liclerotrupliit 12 160 161 
Mysom«<et(‘> 12 162 
phagis 12 462 
protozoa 12 462 
viruses 12 462 
yeasts 12 462 
Soil mineral (mirrobial 
mili/atioid 12 4G2 464 
soil formation 12 4(»2 
iiliJi/aiirm of minerais in 
foriiietl soils 12 463 
Sttil moistiiie 10 281 
Soil pliosphoius (microbial 
eyclc) 12 464 

Soil physics (defined) 12 418 
tiiiiiom<*«'oiol<igy 8 354 
Soil profile 12 414 
.Soil sdeiue 9 610, 12 4t0 
Soil sicrilizaliun 12 464-465 
fumigant 5 560 
inorganic com(K)unds 
12 464-465 

organic cotnfNHjnds 12 465 
Soil sulfur (microbial cycle) 

12 465 

Soil test 10 285 
So/o virus 1 12 535 
Sol: isoelectric |mhii( 7 275 
Solaiiaccae 2 160; 14 132 
S<»laiiine 10 t4o 
Sofatinm 5 39: 7 437 
Solatiuin alkaloid 6 224 
Solanutn demi.iwon 10 318 
Solanum dutcamaia 10 440 
.Vt>/(Oium me/ougerut 4 416 
Solanum nigntoi 10 331, 440 
VoiriMUUi luhnosnm 10 318, 

532; H 285 

Solar activity 13 275-287 
vSolar battel V 12 465-466 
organic 4 463 
solar energy 12 468 
s)»ace vehicle 1 605 
see alw Photovoltaic cell 
j Solar constant 12 466*: 

13 266 

heat balanct! 6 363 
I heat radiation 6 370 

I insolation 7 144 


Solar cooking 12 470 
Solar corona see Corema, solar 
.Solar cycle variation 1 98 
Sedar daily geomagnetic 
variation 6 143 
Solar day 4 18 

.Solar distillation: ^line water 
12 12 

SoUr cdiiMtc 4 380 382 
Solar cne^y 12 466-468 
biological utilization 
12 467-468 

convention to electrictly 
12 465 466 
insolation 7 144 
solar constant 12 466 
utilization as heat 12 468 
Solar engine 12 468-470 
heat exehangtT drive 
12 469 

Jem propulsimi 7 243 
photon reaction 12 470 
photovoltaic cell 12 469 
radiation presMirc 12 470 
turboeledric dii%c 12 469 
•Solar furnace 12 470 
Solar heating 12 468 470-471 * 
Solar instruments 12 581: 

13 287-290* 

.Solai tii.igiielogi jpli 13 268 
Solar parallax srr Paiallax 
(astronoiiiv) 

Solar pliysio I 619; 13 266 290* 
Solar pigmcmtatioii 2 200 
Solar prolH' 12^7 
Stolar prnniinenres 13 274-284 
Solar radiation 12 471: 

13 266 267* 
climatologv 3 172-174 
grcenhtMisr effect 6 269 
heat balance 6 363 
insolation 7 144 
in polar regions 10 441 
radar noise 1 1 209 
solar cnnsiaiit 12 466 
in ••pace 12 5365 
see aho Solai imergy 
Sid.il ladiatioii energy 
lollecioi 7 243 

Solar s|>ectrograph 13 289-290 
Sol.li s|M'(lruiii I 618. 7 521; 

13 267-290* 
see abo Sun 
Solar stills 3 182 
Solar system 1 618; 12 471 
angular momentum 3 508 
dicmicat composition 
8 507 

dynamical stability 
2 582-583 

orbital motion 9 371-372 
origin S 507-509 
Solar telescope IS 266-289 
Solar-terrestrial effects 
IS 285-287 

Solar-terrestrial relationships: 
astrophysics 1 619 


Solar tide IS 693 
SoUr time 13 642 
Solar tower telescope IS 
Solar wind: cosmic rays 3 suo 
Solastcridac 12 619 
Solberg, H. 14 447 
Solder glass 6 208 
Soldering 12 471-472*: M 466 
application 12 472 
flux 12 472 

Induction heating 7 73 
lead alloy's 7 427 
tin alloys 13 649 
see also Brazing 
Soldier beetle 3 277 
Soldier fly 4 212; 8 680 
Sole 5 416; 10 417 
flounder 5 315 
Sedemyidae 11 45 
Soienhofen limexume 1 510; 

7 327* 

biittlc-toduciile 
transition in 11 598 
.Solciiicbthyi» see (•astciosirt 
formes 

Snlenohia fO 489 
SolcmKiotitidac 7 143 
Sfdmogaitjcs ic<r Aplacophoia 
.SolciioglypluKloiil fang 1.1 27 
Solenoid (ctectncal) 

12 472-473 • 

elecironijgni't 4 489 
magnetic held 8 31 32 
permeability, iiiagiictk 
10 22 

lefiigciaU'tl 3 572 
senoinotor 12 204 
’Ui})cr<ondticttng 13 297 
Solcmoid (ineteornlogv) 12 473 
baioclinic field 2 102 
Solenopora 9 504; 12 473* 
Solcnoporaceac 1 237 
Solenopsis saevissima var. 

rickteri I 437; 6 581 
Solciiostelc 19 105, 116 
.Solid (geometric) 12 479 
see also Polyhedron 
Solid (physical) 5 500-501 
abrorption 1 14 
anetaslirity I S99-4W) 
band stiucture 12 481 
band theory 2 91-93 
Brillouin zone theory 
2 338-339 

rIaKtification 12 480-481 
oihcsion 3 268-269 
creep 3 540-541 
crystalline 3 580 
defecu S 581-585 
diffusion 4 146-148 
dastidty 4 419-422 
electron difft action 
4 506-507 
electron emission 
4 509-510 

feirodectria J 224 K9 



Solution channtl (undtrgroimd orator} 


Solid <phyiial)-«wt. 

heax capacity 6 364 
infrared radiation 7 105 
itisuUtors 7 163 
melting point 8 215 
nontrystalltne (amor* 
phoua) 1 331 
radiation damage 

11 224-225 
rigid body II 570 
tiwdiic heat 12 574-577 
thcnnal cominrtiviry 

3 384-391 
thermal expansion 
13 549 

velocity of sound (table) 

12 516 

see ako Solul-statc riiem- 
ritry; Solid-state physirs 
»')li(i-borne sound; in build- 
ings 9 129-130 
solid fasting: ceramic 2 649 
SiiiKl dielectric capacitor 
2 446 

sulul-dectrolyte primary 
batters 10 5KH 
Milid helium 6 392 
Solid liqiiid fdters 5 271-272 
Siibd liquid pluie ctfuilibria 
*i f;7-58 

Mdid lubricants 7 601 605 
solid mixing 8 524 
si'lidof a'voliition 15 510-311 
ivlitidei 5 617 
spliete 12 607 
Solid oiganu sciiilillalor .\ee 
Siintillaiioii counter 
Solid propellant 11 8-10 
burning rate 118 9 
catalvstH II H 
fellulosc 11 8 
composite 11 8 
com|XKiiion 11 8 
double- base 11 8 
etitl-buniing grain 11 8 
hydrocarbons II 8 
metal-base fuel 8 291 
oxidizer II 8 
radial-burning diatgcs 
11 8 

rocket engine 11 602. 608 
specific impulse 11 9 
suppressors 11 8 
synthetic resins 1 1 8 
synthetic rubber 1 1 8 
^oIh! propeliant rocket 
oigiiie 11 606 
engine components II 606- 
607 

grain shape and burning 
II 607-608 
jet propulsion 7 309 
opeiation 11 608-609 
propellants 11 602. 608 
^htl-solid phase equilibria 
5 58-59 


Solid solution 12 473-474 
allov structures 1 260-261 
series in magma 8 16-17 
solid-state diemisiry 
12 477 

Sc^id spherical harmonic 
12 609 

Solid-state cheinistrv 
12 174-480 
allov 12 478-479 
chemical struct uies 5 35 
coordination cheinistn 
8 457-461 
covalmtly bonded 
stniuutes 12 475 176 
crystal simciiire 3 592-600 
I detect solid stale 12 479 

1 480 

! election comiuninds 12 478 

I Hiitnc-Rolhcry 

I compounds 12 478 

infinitely extended 
I complex ions 12 *177 

inoiganic clictiibttv 7 119 
iiunmoiallic (ompounds 
■; 7 191 195, 12 178 47'* 

interstitial (om|xnin(U 
; 12 479 

iiu'lallu slate 12 177 17K 
nonstoichioimirif 
rompoimds 9 138 
siiiipio ionic solid- 12 17*1- 
475 

Van dcr Waals structiirrs 
12 475 

I S4»lid slate tnuio(itLMils 
; 8 470 

i Sobd-statt- pIi'sKs 12 I80-4S2 
[ alloy slimtuies I riiO-265 

I hand stiiulino 12 481 

! band theory of solids 

I 2 91-93 

I classification of solids 

I 12 480 481 

j cohesion 3 268-269 

j color centen. 3 204 297 

j creep of mateiials 

I 3 540-541 

crystal defects 3 58I-5H5 
cTxstal growth 3 585-587 
civsiiil optics 3 587 502 
crvstal stnictuie 3 592 600 
I crvstallographv 3 Ml -608 

' diffusion in solids 

I 4 146 148 

elastitity 4 419 422 
electroluminescence 
4 482-483 

electron diffractitm 
4 506-507 
dcction emission 
4 509-510 

electron paramagneiie 
resonance sficclroscopy 
4 515 

exdtoni 5 136-137 


Solid-state phvsia-^otjf. 
fcrroelectrics S 224-229 
historical develcqiment 
12 480 

holes In solids 6 463-464 
impmrfeaions in ervstab 
3 581-58.5; 12 480-481 
insulators 7 I6S 
ionic crystals 7 246-251 
lattice vibrations 

7 412-415 

himinrsceiicc 7 ClO-617 
magnetism 8 69-72 
metal 8 266 267 
molecular dcrimnics 

8 545-546 
nciition diirr.uiioii 

9 88 91 

phot octmduci ! \'i ly 

11 I4()-H2 

pierotdcciriciir 1 1 217 223 
pyroc-lcTfricity II 116-117 
icsistiviiy 11 49C-497 
sciiiicondtiilors 12 165 172 | 
single (lystalh 12 341 
specific heal of solids 

12 571 577 
su|>frt«>ndii<iixiiy 

13 295-SOI 

thcnnal comlmtisiiy ot 
solids 3 389-391 
Ihei tiictcleclricitv 
13 578(1 585 
use of iutiared 
si>ectioscopy 7 110 
.Sofidago 3 190 
Soluhricatioii |)oini: fat and 
oil 5 189 

Solids-Ievil measurement 
7 192 494 

In-aiti scale 7 493 
lapaciiancc 7 493 
continuems deleeiois 7 493 
<Uaphiagm-opet.ucd 7 193 
hvcci point delettois 
7 493 494 

gainina-iav detector 7 493 
grid element 7 493 
initvabk piobe 7 193 494 
i)rmlnnt-uine 7 -193 
lolating [Middlcwhecl 
7 494 j 

Solids pump 12 474 I 

Solidus curve 1 261 
Miflnction 12 482 
permafrost 10 22 
Solifugae see Solpiigida 
Solion 12 482-48$ 

Solitary bee 2 127 

Solitary waves: liquids 14 434 

Sollner. K. 9 440 

Solo man 5 477, 478. 479; 

12 438* 

Solonchak soils 12 440 
Solonctz soils 12 441 
Sedoth soils 12 441 


srr 

I Solpugtda 1 m, 558: 12 483* 
Solstice 6 125: 12 483-484* 
Antarctic Circle I 487 
Arctic Cirde I 525 
Solubility 10 572. 12 492-493 
Solubility of gasiv. 12 492-493 
Solubility parameter: solution 
12 489 

Solubility product constant 
10 572; 12 484* 

Solubilired fiavanthrone 4 306 
Solubiti/ed vat vHlow 1 4 305 
S<ilubili/ing of samples 
12 484 485 

dissolution of metals and 
alloys 12 485 
fusion 12 485 
gravimetric analysis 6 262 
solvmix 12 484 
Soliiiinn 12 485-494 
absorption I 12-13 
a/eotropic mixtunx 1 702: 
12 492 

boiling iKiint 2 276 
omcentration scales 3 361 
dipole interaction 12 486 
distillation 4 247 
of clcctiolyics 12 494 
electron donor .ua|>tor 
intciadton 12 486-487 
ideal 12 487 
intrrinolecular forcra 
12 485-487 

ion-dipoie Interaction 
12 487 

ion-ion intei action 
12 48 ” 

ionic e(|uitibrlum 5 53-54 
liciuid-Mquid miscibility 
12 491 

London forces 12 485-486 
molecular weight 
measurements 
12 487-488 
ficmidcal 12 188 489 
osmosis 9 441 
osmotic pn'<«uie 12 488 
paitition of a solute 
12 491-492 
regular 12 4H8-491 
salting-out effect 12 19 
saturatltm 12 38 
scattering 12 53 
solubility of a crystalline 
solid 12 487 

solubility of gases 12 492- 
493 

solvation 12 494 
supersaturated IS 305-506 
UicrmochcmintrY |3 MO- 
561 

vapor pressures of binary 
solutions 12 492 
in water 12 493-494: 

14 388 

Solution diannel (under- 
ground water) IS 18 



Soladoo chromatognphy 8 9S 
Solutlon-gis-drlve reoovery 
»7S 

5cduUon*made topography 
7 532 

Solution subsidracv 7 352'355 
SolvaUoa 0 524; 12 494* 

Solvay procoH 12 412 
caldum chloride 2 399 
carbonate 2 468 
StAvent 12 494 497 
acid and base 1 42 
chromati^raphy 5 95 
ester 5 75 
ether S 85 
extiacUon 5 156-158 
in industry 12 495-497 
liquid ammonia 1 525-326 
naphtha 9 2 
paint 9 493 

petroleum piodiicts 10 72 , 
printing-ink veliicles 
7 113 

in Kientific research 
12 497 

thinner IS 603 
Sedvent cleaning or metals 
4 532 

Solvent dewaxing 4 91 

petroleum processing 10 71 I 
petrolettm wax 14 445 
Solvent d>^ 4 SOB 
Solvou extraction 12 497-500 
applications 12 497-498 
equipment 12 498-500 
rood 5 3H8 
hydromctailurgy 
6 559-560 

nuclear ruels 9 188 190 
petroleum processing 10 71 
plutonium 10 423-424 
salting-out cflect 12 19 
separatimi (chemical and 
physical) 12 186 
see atso Extiaction 
Sedvent-thinned paints 9 493 
Solvent treatment (petroleum 
products) 10 71 
SolvolysU: hydrolysis 6 557 
Bteric effect (chemical 
reactimt) 13 129 
Somali Current 9 247 
Soman 8 45; 9 405 
Somastcroidea 4 360, 365. 367. 
370: 12 500* 

Asterozoa 12 500 
Somastotonia 10 34 
Somateria mollissima 1 ISO 
Somatic muscle K 639 
Somatization 12 500-501 
Somatotropin see Growth 
hormone 

Somatotvping 1 460-461. 462 
Scnnesthesii 12 501-502 

cutaneous sensation 8 632 
kiactthetlc sensation 7 849 


Somesthesis»cont. 

pain, cutaneous 9 489 
pain, deep 9 491 
pharynx disorders 10 100 
sensory learning 12 182 
touch IS 690-692 
Somigliana, C. IS 517 
Somite see Metamerism 
Sommelet process; thiophene 
aldehydes IS 606 
Sommeifrid. A. I 654; 4 139; 

5 499 

Sommerfdd gamma 12 577 
SommerTeld integral; Fermi- 
Dirac statistics 5 216 
Sommcifcld proposal 8 25 
Somnifacient 6 ^5 
Sonnuoium. Lacus 8 593 
Somogyi-Shaffer-llarimann 
method 2 453 
Sonar 12 502-504 
active 12 503-504 
dipping I 485 
display systems 12 503-504 
Doppler effea 12 504 
echo sfuindcr 4 377-37H 
naval meteoroiogy 9 H 
navigation uses 9 15-16 
pasMve 12 504 
scU-noisc 12 504 
sound puhing 12 503 
towed 12 503 

underwater sound 14 196- 
200 

Sone 7 587; 10 120, 12 504-505* 
Song si)arTOw 12 562 
Sonic barrier 12 505 
Sntiic iM)om 12 505-506 
Sonic drilling methods 2 2tlB 
Sonic pump 9 283. 286 
Sonic velocuv flow inctei 
5 319 

Soni< well logging 14 172 
Sollies 2 207. 12 506* 

Sonn.ir lens 7 453-454 
Sonne srr ('.tmsol 
Sonne’s hacilius 12 254 
Sumieratui 8 !H 
Suitobuoy I 484fi, 12 506* 
Sonora Dmert 9 160 
Soogtossus sahellensis 1 433 
Soporific 6 595 
Sorangi.tceae 8 687 
Sorastrum 1 235 
Sorbaldehyde I 29 
Sorbent; chromatography 
S 95-96 

dehumidifier 4 45 
Sorbic acid 5 
Sorbitol 1 33 

industrial production of 
ascoibic acid I 575 
polyhydroxy alcohtd 16 473 
sugar alcohol 8 582 
D-Sorbitol see Sorbitol 
Sorbose see L-Sorbose 


L-Sorbose I 38. 875 

Acelobaeter suboxydatu 
fermentation 1 33 
production 1 33 
Sorcilium 1 574 
Sorel. E. 4 251 
Sorell. Lake 1 672 
Sffrensen, S. P. I.. 1 40; 6 551 
Sotet. J. L. 4 143; 6 465 
Sorghum 5 182. 183; 10 374; 

12 506-509*. 1.8 50 
Brawiey 5 183 
diseases 12 5(^ 
grain 12 506 
Lahona 5 183 

Hw-cet 12 .508 i 

xviiipl2 508 I 

Wiley 5 183 

Sorghum vulgare 12 506 
Sorghum vulgare var. 

sudanense 6 261 
Sorlddae 7 142-143 
.Sorites dominicefi3,is 5 432 
Soiorarps 1 49 
Sorosilicatm 12 311 
Sorption I 79 

particle sl/e measurement 
12 349 

in <ica water 12 108 
Sorptc^praphy .see Chroma- 
tography I 

Sorrel tree 12 524 
.Sorting opet atioii 5 155 i 

.Sorus 5 263 ^ \ 

Souma 14 124 ! 

Sound 12 509-518 I 

abiotic environment 5 15 i 
absorption 1 17-19 I 

anbiieeturai acoustics 
1 517-520 

atmospheric acoustics 
1631-632; 12 515-517* 
attenuation bv muffleni 
8 623-624 
binaural 2 191 
biological effects of 2 20? 
definitions mid formulas 
12 510-511 
detection 12 509-510 
diffusion 1 518 
filtering rff 5 2^5-266 
harmonics 6 339 
hy|)ersoiitcs 6 5925-592d 
minimum detectable 
14 431 

molecular weight deter- 
mination of velocity 

I 8 558 

I noise 9 116-117 

pressure 12 518 
pressure wavis of IS 166- 
166 r 

propagation in atmosphere 
12 515-517 
propagation in gases 
12 513-514 


Sound— conC. 

propagation in liquith 
12 514-515 

propagation in solids 
12 515. 675-577 
radiation 12 511-515 
reflection of 11 395-396 
refraction 11 408 
reverberation II 537-530 
shadows 12 238 
sonia 12 506 
spectrum 12 509 
speed (velocity) of 
12 513-516 

stereophonic 18 127-128 
threshold of feeling J4 431 
thunder IS 617 
ultrasonics 14 182-186 
underwater 14 196-200 
underwater transducers 
14 18 

velocity 12 513-516 
velocity in atmcuphcie 
2 80-Bl 

velocity in biological 
tissues 2 209 
velocity in solids 12 577 
wave motion in fluids 
14 4S1 

see also Sound w.nT 
Sound (einliavment^ 9 156 
bar-built estuai> 5 82 
Sound-ampHiuaiton syMenu 
I 520 

see aL\o Sound n‘ptndiic- 
tion sv\tcmi, dectrkal 
.Sound aiialvrer 9 132-133 
.Sound anil vibration anahrer 
6 340 

Sound barrier 12 505 
Sound disci iminatloit 6 35) 
Sound energy 12 518 
in the sea 12 106 107 
Sound field' in enclosures 
I 517-518 
free field 5 496 
sound Fixing And Ranging 
12 413: 14 429 
Sound liead, optical 3 124 
Sound insulation 1 519; 9 12'* 
130 

Sound intensity 12 511. 518* 
bel 2 159 
dcdbcl 4 85 
music 12 518-519 
speecli 12 518-519 
Sound levid 9 !S1 
Sound-levd meter 9 181-132 
Sound power 12 510 
Sound preuure 12 518 
acoustic impedance 7 37 
effective (rms) 12 510. 513 
instantaneous 12 510* 51® 

I microbar S $47 

peak It 518 

I .udc u no 
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Sound pressure levd It 518 
noise control 9 121 
Souttd'producing organisms 
IQ the ica 12 107; 14 200 
Sound pulsing (sonar) 12 SOS 
Sound reconiing 12 518 
disk 4 256 244 
magnetic 8 56-41 
optical 9 35S-S58 
wire 14 518 

Sound reproduction 4 256-244 
Sotiud reproduction systems, 
eicctrical 12 518-522 
binaural 2 191; 12 521 
rompnent matching 
12 519 

crossover network 5 555 
disk reoorcting 4 236-244 
distortion 12 519 
equalization 5 45; 12 520 
higfi-Rdclity 6 141; 12 520 
input soura» 12 519 
intcriiiodulation 12 519 
loudness equalization 
12 520 

louHsjiraker 7 587-595 
loiulsjieaker placenimt 
7 592-593 

iow-lcvel equalization 
12 520 

inaKnctu leionitng 8 36 41 
luicinphoius 8 H5H 365 
nruilinearity i2 519 
optical recording 
9 555-358 
power 12 521 
proanipiificr 10 565 
presence 12 520 
public address systems 

11 88-90 

resouamcn 12 519 
stereophonic 4 243-244; 

12 521; IS 127-128 
tone-compensating circuits 

12 520 

transients 12 519 
two-channd system 12 521 
wire recording 14 518 
Stiund-scatterit^ organisms 
■2 60r; 14 199-200 
Souiul track 5 124-129; 

9 S53-35B*; 12 522 
Sound wave 12 509-518 

in atmosphere 12 515-517 
detection o( nuclear 
explosions 9 183-184 
Doppler effea 4 264 
earthquake-induced 
12 152 

edio 4 577-578 
group velocity 6 285 
intensity 12 516 
interference 7 183 
loudness 7 586-587 
reflection ot 11 595-596 
in sea water 12 106-107 
set also Sound 


Sounding balloons 2 84 
Sounding board 8 665*/667 
Soundings (meteorological): 
rockets 8 320-521 
upper-air instruments 
8 517-3I9*: 14 452 
Soundings (oceanographic) 

IS 216 

echo sounder 4 578-579; 
13 216 

positioning IS 216 
Kltqie conections IS 216 
velocilv torrcciions 
12 107; IS 216 
Soundproofing 12 522 
Soup manufacturing 5 414 
Sour gas 9 5 
Sour gum 14 144n 
Source flow 12 522 525 
Rankine body 12 523 
thKv-diincnsion.tl source 
12 522 

iwo-dimcnsional flow 
12 522 

.Sourwood 12 523-524 
South African jade 7 301 
South African lick bite fever 
13 650 

South Ainnica 12 524-551 
Amazon River svstem 
12 528 

coal fields flotation) 

8 44K-449 

coal resources (tabic) 

8 454 

omistal rone character 
12 526-527 
deserts 12 550 
gapnavs l)etwesii con- 
tinental ban ers 12 527 
islands 12 530 
Magdalena-Cauca Rh'cr 
12 530 

mountains 12 527-528 
oil and gas field (loca- 
tions) 8 447 
Orinoco River s)^tem 
12 529 

Paraguay-Parana l.a Plata 
j system 12 529 
fdiysical map 12 525 
plains 12 524-526 
r^ionai characteristics 
12 524-527 
resources of 4 545 
riven and river sntemi 
12 528-550 

Sao Francisco River 12 529 
South American blastoinyrosis 
we Blasiomyrosis 
Souiti China Sea 9 271 
Smith Equatoiial Current 
9 247-249 

Atlantic Ocean 1 626 
Indian Ocean 7 56*58 
South Esk River 1 671 
South Idai^ 1 672 


South magnetic pole 6 144; 

12 531 

South Polar Seac see Antarctic 
Ocean 

South Pole I 440. 12 531 
equinox 5 62 

South Sandwich Trench 4 52(1 
Southampton 1 523 
Southeast Asian waters 
12 531-552 
montoon 8 584-585 
monsoon current 12 551 
ocean floor 12 551 
salinity 12 552 
subsurface cimilation 
12 552 

surface circulation 12 551 
temperature 12 552 
tides 12 532 
upwelliug 14 210 
Southern Alps 1 672 
Southern Carpathians 5 118 
Southern com rootworm 9 601 
Southern Cross 3 560 
Soutiu-rii Fish 1 496: 3 412-111 
Southern green stink bug 
6 405 

Southern hcmisphcic* ron- 
stcllations % 412-414 
Southern Ocean see Antarctic 
Ocean 

Southern Pointers 2 628 
Southerns, L. II 435 
Soulhwood, T. 6 400 
Sow (hog) 6 460 
Sow bug I 560; 3 565; 7 285. 

9 327: 12 552-535 
Isopnria 12 552 
Peracarida 10 1 
Soxhlet extractor 5 157 
.Soy flour 12 516-530/1 
Sfivliran 5 182, 183; 10 574: 

12 533-557» 

A»me 1 183 
bacteria] disease 
12 534-535 
Bienville 5 183 
characteristics 12 534 
Conu'i 5 183 
umiiiiuous xiicw press 
12 536 

dtscBxcs 12 534 
cconoinic inqNntancc 
12 555 

flour 12 556-556it 
Ford 5 185 

fungal diseases 12 534-555 
Hill 5 185 
Hood 5 183 
lecithin (soy) 12 537 
Mndarin 5 IBS 
Merit 5 185 
nematotte diseases 
12 554-535 

oil 4 290; 5 187, 189; 12 537 
piooening 12 SS5-5S7 
Shelby 5 185 


Soybean>>cont. 

solvnit extnicUoQ 

12 555-556 

soy flour 12 5S6-SS6a 
vims dlseasa 12 534-555 
Space 12 5.16a-5565 
cUlunar 7 222 
cosmology 8 509-510 
defined 1 605 
density 6 9 
detection of nuclear 
explosions in 0 163-184 
Intei^lactic S 505 
interplanetary 7 222 
inicrsiellar 7 222 
mathematics 8 179-180 
n-dimenslonal 1 592 
Ricmannian 6 152; 12 559 
three-dim«isional 
1 590-391 

wave imjKMlancc 9 277 
S(tacr biology I 690 12 5365- 
539* 

biodynamlcs (2 537-538a 
biomedicine 12 538o 
biophysics 12*1365-557 
exobiology 12 538a-539 
gravity tolerance 12 5576- 
538 

weightlessness 14 464 
S|uce ccniHHlc 2 641 
Space charge 12 539 

attnospheic over oceans 
104a 

diode, vacuum 4 204 
electron motion in vacuum 
4 513 

l4inginuir-Child law 7 598- 
399 

scmironductoni 12 169 
S|iacc charge polarization 
10 447 

Space curve 2 404; 6 151 
Sjiace-diversity leception li 259 
overseas radiotelephony 

13 439 

radiotelegrapliy IS 425 
.Siiacc flight 12 559-5406 
astronautical engineering 
1 603 

astronautics 1 606 
biomedicil monitoring 
12 540a 

cabin atmosphere 12 540- 
540a 

cabin design 12 540 * 
cabin pre-wura 12 540 
cabin puncture 12 5406 
dock paradox 5 207 
escape 12 539-540 
exit 12 539 
feeding 12 540a 
in-flight 12 540 
interplanetary propulsion 
7 210-216 

isolation-confinement 
reactions 12 540 
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Space fliglit*-coiit. 

metabolic requixements 
IS S40o 

neuromuKular coordi- 
nation 13 540a 
nourishment 12 540a 
oxygen 12 540-54()a 
radiation 12 540a-540& 
reentry 12 539 
rocket engines II 610a 
spacecraft strucruie 12 556 
tolerable acceb'rations 
12 539 

ventilation 12 539 
water recycling 12 540a 
weightlessness 12 ri40a; 

14 4G4 

w»»ik rest cycle 12 54o 
Space groups: crystal strucluie 
3 596-597*; 6 282 
Space heating II 213 
Spatar lattice see Lattice, crystal 
Space navig.ilion amt guidance 
1 603; 9 10; 12 5405 541* 
guidance torrection 
12 5405-541 

mbit constants 12 5105 
Spatv |>eice|ition 14 338-339 
Spare power systems 12 541- 
542a 

dynamic energy sonveisioii 

12 ri42a 

nuclear {town sysieiiih 
12 542» 

{>hotovultuic ]>anels 
12 541 542 

space vehicle [xiwer {daiits 
12 541 

thernioeiertritiiy and 
tiiermimiics 12 542-542a 
Space probe 12 5425 546* 
ascent tr.ijerfury 12 513 
544 

attitude 12 545 546 
cosmic space vehicles 
12 547 

interplanetaty trajectories 
12 544 545 

lunar and planctaiy 
vehicles 12 5465-547 
Afatitier IV 12 5425 
orbits 12 5425-543 
power 12 546 
Space propulsion .ice 

Interplanetary propiilscns 
Space radiations’ galactic 
12 5405 

local platietury 12 .5405 
solar 12 .5405 j 

Spare symmetry (theoretical 
physics) IS 362 

Spaa; technology 12 536a'5365, , 
546-547 

atinos|kheric flight 12 546a 
earth satellites 12 S46a‘ 
5465 


Space tecbnulogy-conl. 
flight science 5 309-310 
interplanetary propulsion 
7 210-216 

ion propulsion 7 243-246 
satellite 12 32'36a 
sjKicc flight 12 539-.5405 
S|ia€c probes 12 5465-547 
telemetering 13 426 
Space time 12 5365. 5.56-559 
curved 12 559 
improper Lorentz 
transformations 7 5R6: 
12 557-559 
Minkowski universe 
12 557-559 
lelativity 11 434-435 
S{>acc lime symmeliies IH 362 
Space-time theory: hearing 
6 354d 

S{xicc vehicle 1 605 

arliflcial {flancl 10 271 
.istronaiitical engincTiing 
1 60-1 

astronnutics 1 G06 
attitude rontiol 1 605 
autopilot I 691 
juxiliaiy ]N)wct ] 005 
boiori fuel 2 304 
ele('tioiii.ignetic {nopulsion 
4 490-4*»2 
environment I 606 
esca|>c s'elocitv I 604 
flight scietue 5 309-310 
ground aunmunication 
and Mipfiort 1 605 
guidance and rontiol 
I 605; 6 286 

intcrplanetniy {iropuKion 
7 210-216 

noss* c«tu‘ 9 167-I6K 
rcenliy II .389 391 
rocket engine II &)i-6I05 
locket staging II 6105-61) 
Spacecraft structiite 
12 547-556 
ablation 12 .552 
accelerative load 12 550 
astronautical engineering 
I 604 

iKtllislic zero-lift reentry 
12 551-552 

boost phase 12 548-550 
booster system 12 550 
fxmling and transpiration 
12 554 

crew ravironment 12 550 
glide space vctiiclea 
12 554 

handling 12 546 
heat diuipation 12 554 
heat transfer 12 549 
heating during reentry 
12 551 

high-temperature 
materials 12 556 


Spacecraft structure—cont. 
Intentages 12 549 
laundilng 12 550 
lifting reentry 12 554 
materials 12 549 
meteoric particles 12 550 
multiple staging 12 549 
payload conflguration 
12 54S 

prassurr tightness 12 550 
pressure vessels 12 549 
Ruliation shielding 
12 551 

reentry paths 12 551 
reentry shapes 12 551 
I’diability 1 604 
slashing 12 548-540 
.s|)ace phase 12 550-5.51 
.stowage 12 548 
surface coatings 12 550 
tanks 12 549 
temitcratuie extremes 
12 550 

thermal stress 12 554 556 
traiis|N»ilation 12 548 
Spaces of Fontana 6 210 211 
.S|)accs of Nnel 4 323 
.Spade rudder 12 282 
Spadetoot load 1 433, 12 18. 

13 661 
Spadix 7 98 
SpaiacothcTiid 13 361 
.Spallanrani. L. 7 496; 11 418 
Spallation (rock) 5 143 
Spidlalion reaeffon 9 190; 

12 559* 
fission 5 290 
in nature IS 522 
.Spalling: refractories II 411 
rock 5 143 
Span 8 188 
Spanish fly 3 287 
S{>atiish lobster 4 30 
${ianish moss .5 39 
Spanish-needlc 2 432 
.Spanish red 10 224 
Spar varnish 14 282 
Sparganosis II 07; 12 559 
S|>argaiiutu 12 559 
Spark, clcctiic 12 561 
Iireakdowit potential 
2 324 

mechanisms 12 5.59-561 
sjKirk gap 12 560-561 
spark photography 
IS 187-190 

me In spectroscopy 12 588 
Spark advance 7 199 
Spark chamber 12 561 
Spark countcT 12 561-562 
Spaik gap 12 560-561. 562 
S{>ark-ignition «igine 
7 197-209 

bore-stroke ratio 7 201 
bmthlng and exhaust 
7 201 


Spark-ignition «igine-cont. 
combustion chamber 
8 307 

combustion knock 8 508 
compression ratio $ 349* 

7 201 

cylinders 7 202-208 
effect of compression 
ratio 7 198-199 
engine balance 7 203-204 
firing order 7 204 
four-stroke cycle 7 197 
fuci-air ratio 7 200 
fuel injection 5 555 556 
icing 7 205 
ideal and actual 
combustion 7 197 198 
ignition timing 7 199-200 
intake manifold 7 204-205 
manifold heat 7 205 
octane rating 7 199 
Otto combustion lyclc 
7 197-198, 9 450-451 
part lr>ad furl econonu 
7 2(M>-207 

I piston motion 7 203 
spark advance 7 199 
8{)edfic fuel consumptum 
7 207 

Mi|M'rch.iig(iig 7 207 208 
tonion (lam{>eni ^ 204 
typical Aiiierican auto- 
iiiohilc engine 7 205 200 
V-8 engmc 7 202 
vibiatioii 7 203 201 
Spaik jamming; electronic 
countemieumcs 4 521 
Spaik photography IS 187-190 
Spark {dug 12 .562 
Sparking potential 2 324; 

12 .550-560 

Sparkling Burgundy 14 507 
Sparkling wine 14 507 
Sparrow 4 108a; 12 562* 
chipping sparrow 12 562 
Ec^Ush sparrow 12 562 
European tree sparrow 
12 562 

field sparrow 12 562 
grasshopper sparrow 
12 562 

Harris's sparrow 12 502 
Old World sparrow 12 502 
song sparrow 12 562 
Spanow missile 1 .5425 
Spartina 8 127 
Spartina marsh 8 127 
Spasticity 10 528 

cerebral palsy 2 652 
diplegia 9 69 
Spatangoida 4 360, S72a; 

12 562-563* 

6 580 

Spatial localization of 
semuition 12 179 
Spatial pmceptlon 1 494 



Spatter cone 10 84 
Speaker see Loudspeaker 
Spfakmg tube 6 556fc 
Spearfiah formation 14 
Sp«nn**** C. 7 178 
Sprjunint 12 563; 14 132 
special diiomosouie S 111 
Spetial suhsciiticr telephone 
signaling 13 442-443 
Specialised erect stems see 
Stem (Imtany) 

Speciuli/ed tissue 12 563-567 
blood 12 565-566 
bone metaltolism 12 565 
roimective 12 564 
e>e metabolism 12 566 
iion iiictabolisiii 7 267 
liver metabolism 12 566 
muscle 12 563 
nenc 12 563-564 
plif>s]>hate meiaiiolisrn 

10 131-132 

tadiaiiou injiny (biolog)) 

1 1 22R 

iifkets II 566 '07 
skin inrtalxdiMU 12 567 
luotli mculHdism 12 565 
biieiiation 12 567-571 

biological spnificit) 2 217 
cioivpcs 12 571 
geographic 12 56H 
li)liiuli/ation and 
s|Mriation 12 569 
iiitTogi e>sivc li\ In idi/alioii 

12 570 

isolathig itiediaiiisiiis 
12 569 

[N>h|)loid )Cli(^ in platiLi 
12 570 

species coiKcpt 12 56R 
I'pcs 12 568 
Si.Lii«'sl2 57l. 13 404 
allotliroiiir 12 572 
lurieria. taxonomv of 2 10 
foimation of Ihuieiial 
spedrs 2 10 
synchronic 12 572 
concept 12 571-572 
liistorical aspecis 12 571 
population aspecis 12 572 
speciatlon 12 568 
^Pnie\ fplentarnm 10 378 
S|jecifs population 12 572-573 
age distribution and sex 
ratio 12 573 
birth rate 12 573 
death rate 12 573 
dispeixion 12 572 
emigration rate 12 578 
genetic constitution 
12 578 

Immigration rate 12 578 
pt^iulation dcasity 12 572 
Sperihe acoustic impedance 

7 37 

in biological tissues 

2 209 


SpeefroMopy til 


Specific dtatge 12 578 

canal rays 2 434-435 
Specific conductance 4 484 
Specific fuel consumption 
1 177; 12 573 574* 
aircraft engines 1 209 
aircraft propulsion 1 185 
propulsion 11 18 
ramjet engine 1 176: 

11 335 

ledpiocating aircraft 
engine 1 171 
spaik ignition engine 
7 207 

turbi>jct engine 1 174-175, 
14 157 

${>eriric gravity 4 62. 12 574* 
Ardiimedcs* principle 

I 517 

measurciiu'tii 4 62. 

6 562-563 

of 'loil (mnicles 12 451 
wcmkI 14 534 

S[>ccific heat 12 574; 13 296 
frce clcctroii ihe<»iy of 
incials r> 500 
kinetic tlusny 7 353 
lattice vibialiotiN 7 413-115 
tUcMiiodvnamic piinciples 

II .566 

see al\o Specihe heal of 
solids 

Specifir heat of solids 
12 574 577 

iJebse theory 12 575-577 
Dulong-Pctit law 
12 574-575 

Einstein ilients 12.575 
frce-clcrlron Umory of 
metals 5 500 

Sjicxific impulse 12 577 578 
cxbau>t veindlics II 661 
litpiul propellant 11 7 
iimlfMi loikcl 9 202 
propulsion 11 18 
solid pn>|>cllant II 9 
Specihe inductive cupaciiy see 
Didettiic constant 
Spcdfic irritability snisatioii 
12 177 

Specific-raic constant 6 318-319 
Sperilic reagents 11 171 
Specific rotation: optital 
activity 9 346 
Spcdfic thrust see Specific 
impulse 

Spculidty, biological see 
Biological s|)ectftrity 
Spectacle (turtle eydid) 5 168 
S|)ecter. Hnnkcn 2 342 
Spectral aiialysU. ceil 

(biological^ 2 594i’i 595 
Sp<a:cral emissiviiy 4 583; 6 371 
Spectral lines: broadening 
I 662 

hyperfine structure 6 586 
width 1 661-662 


Spectral phonocardlogram 
10 122 

Spectral term I 654 
Spectrochemical analysis 
12 578-580*. 587 
elements (cosmic 
abundance) 4 546 
excitation 12 578-579 
flame phutninetry ii 294 
observation of spectra 
12 579 

qualitative analysis 12 579- 
580 

quantitative analysis 
12 580 

resolution 12 579 
vapoii/atioii 12 578 
x-ray see X -r.iy 
lluurcstcnrc analysis 
see aho $|)vcltophoio- 
I metric analysis 
I S(H’ciiogiam 12 5*10 
I solar 13 280 

I Sprrtrograph 10 177; 

! 12 589-590* 

I assaying 1 593 

j bent qiiai t/ crvstal .1 358 
i Casscgiain I 615 

I Coudi^ J 615-016 

1 Fabrv-l’erot Inter 

! feromelor 7 193 
I grating 4 140 

! iniilticrystal 3 3.57-358 

Newtonian 1 615 
prism 12 590 
quartz 12 590 
; sidlar I 615-618 

i x-ra- 14 579 

i Sprctrogiapli, solar 11 289 290 
j Spcftrography U 579-5H1 
' Spi-ctrohcliogram 12 581; 

! I3 27I.2!W 
spcctrohdiosrnpe 12 581 
SiKKtromctci 12 589-590 
beta rav 2 182-18.1 
t cMSlal diffraction 6 35 
double focusing 2 182-18.1 
gamma ray 6 35 
grntii.g 4 140 
infrared 7 107-108 
magnetic 9 2025 
orange 2 182-183 
sciiuillatioii 9 2025; 12 75 
scmidicular 2 182 
x-ray fluorescent 14 582 
Si>cctrophotometei 7 25; 

10 172; 12 591* 
tIouhU* beam (in biology) 
2 .594d 

infrared specnrwcopy 
7 108 

split-beam (in biology) 

2 594c-594d 

Spertrophotometric analysis 
12 581-586 

absorption ijicctra 12 583 


Spectropbotometric analysit 

auxochiome 12 583 
Beer's law 12 581 
Bouguer-I aim bert -Beer 
law 12 581 
chroinogen 12 583 
chromophore 12 583 
colorimetry 3 302 
filter photometry 12 565 
infrai^ spectro- 
photometry 12 583 
near- infrared spectro- 
photometry 12 584 
reflet ^ance spectia 12 .583 
ultraviolet spectro- 
photometry 12 585 
visililc sprctiopholometry 
12 .584 

see alsf* $]>ectrocliemlcal 
analysis: Spectroscopy 
.S|>c*< ttiMtcope 12 589-.590 

coiuuti* -deviation 12 590 
direct-vision 12 580 
grating 4 140 
inrertcreme 7 f92 
mass 8 164-166 
microwave 8 420 
pi ism 12 .589 
.Spectroscopic binanra see 
Binary stats 

Spectroscopic observations: 
ineU'oi 8 308 

Spei*ruMupic splitting factor 
6 307 

feiTomagiietism 5 230 
paramagnetism 9 549 
Spectroscopic units 12 586 
angstrom 1 406 
.S^icctioHcopy 12 586-591*; 

13 590 

astronomical 1 615*618; 

12 587 

atuinic lieams 8 539-542 
beta-ray 2 182-163 
da«itficatioit 12 586-587 
election paramagnetic 
resonance spccttoscopy 
4 514-516 

identification of spectrum 
lines 12 591 
infrared 7 107; 12 587 
instrumciUatlon 
12 569-591 

Interpretation of spectra 
12 587 

isoclcctronic sequence 

7 276 

loiporte rule 9 566 
light sourca 12 588-589 
line spectrum 7 520-521 
measurement of nuclear 
moments 9 193 
microwave 8 419>422*: 

9 193; 12 587 
molecular beams 

8 539-542 
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SpcctrcMCopy-conf. 
opUul ft 195 
Pasdieii-Back eflect 9 588 
radio*frequency 11 302; 
12S87 

Hunan 12 S87-58B 
iUtz’s corabinaticMi 
principle 11 5B0-5BI 
tpectrochcmical anal^is 
12 578-580, 587 
spectTography 12 580-581 
•pectnncopic units 12 586 
Ultraviolet 12 586 
vbual 12 586-587 
wawlength standards 
14 441 
X-ray 12 586 

Spectroscopy of combustion 
12 591-592 

inteifeiometer 12 591 
Spectrum 12 592-593 
absorption 12 592 
atomic 1 652-662 
band 2 90 

broadening of lines 1 662 
or comets 3 312-313 
eentinuous 12 593 
dectromagnetic 4 493 
emission 12 592 
of galaxies 6 6-7 
of gaseous nebulae 
9 25-26 
Infrared 7 105 
line 7 520-521 
mm 12 592 
of meteors 8 308 309 
of molecules 8 551-555 
of novae 9 172-173 
of planets 1 615-C16 
of sound 12 509 
of Stan 1 615-617*: 13 40 
of sun IS 267-290 
width of lines 1 661-662 
Spectrum allocations, nuilo see 
Radio spectrum allocations 
Spectrum analyzer 12 593 
Speailum: tin alloys IS 650 
Speech 12 593-600 

acoustical analysis 12 596 
air pressure 12 594-595 
articulation 12 595-596 
development 12 597-598 
dlsordcn 12 598-600 
frequency 12 595 
fricatives 12 595-596 
hardlp 6 339 
larynx 7 406 
Hp 7 528 

mechanism 12 594 
neurology 12 596-597 
pb<xiation 12 594-595 
l^onctlcs 10 120-121 
pitdi 12 595 
fdoslvei 12 595 
productitMi 12 593-597 
psychMcoustics 11 72-74 
icqslraiion 12 598-594 


$peeeh-H»mt. 

rhythm disorder! 12 598 
study mmhods 12 595 
symlKdization 12 599 
vocal cords 14 346 
voice disorders 12 598 
voiced sound 12 595 
vowels 12 595 
Speech-interference level: 

noise control 9 125 
Speedh; inversion (communica- 
tions privacy) 10 624 
Speed 12 600 

see also Velocity 
Speed changer, harmonic 
6 343-344 

Speed cmtrol: ac motors 
] 285-287 
dc motors 4 229 
i governor 6 239-243 
' Speed-length ratio (ships) 

12 277 

Speed measurement IS 382 
Speed of sound see Sound 
Speed regulation 12 600 
SjMxdomctcr 12 201. 600-001* 
Speiu 3 246 
Spelaeogriphacea 3 563; 

12 601* 

Spetaeogriphus Uspidops 12 601 
Spem^inn. II. 4 580 
.Spcnix, K. W. 7 442 
Spence, W. 7 I22a 
Spencer. H. 11 479 
Sfirncct, W. K. I 59H. 4 371 
Spent lye 6 221 
.Sjjctra ceil 4 660 : 12 UOl 602* 
fcrtili/atinn 4 572 
Sperm oil 5 189 
Sperm whale I 300; 2 660 
Spermaceti 7 529 
Spermaceti (Kogia) 14 443 
Spermaceti (Physeler catodon) 
14 443 

S|>enuagniiiuin I 574 
Spermatangium 11 555 
Spermatic artery 1 487 
SpennaUd 12 602: IS 525 
S|K‘rmatium 1 574: 7 448 
Spermatocyte 12 602: 13 525 
S{>crmatogenesu 7 225; 

12 602-603*: IS 525 
abnonual 12 603 
mei(»U 8 209 
spermiogenesis 12 603 

Spermatogonia 12 602; IS 525 
Spermatophore 5 234 
Spermatozoa 5 234; 7 225: 

13 525 

Spermiogenesis see Spermato- 
genesis 

Spermophilus 9 45 
Sperry, £. A. 1 689; 4 274; 
ft 305 

SperryUte 10 411; 12 60S* 
Spesaartite 6 39. 40; 7 389 


Sphacehma 8 218 
Sphacelom^ feweetUi ft 218 
Sphaeelomc rosarum 8 213 
Sphacelotheca relllana S 483 
Sphaeractinoidea 12 608-604 
l^haerelia 1 235 
Sphaereila linorum 5 298 
Sphaeriales 1 574; 11 110 
Sphaeriidae 3 276; 8 670 
Sphaerioidaccae 5 562: 

12 604-606* 

Aseoehyta 12 604 
Coniothyrium 12 604 
Cytospora 12 604 

I Diplodia 12 604 

I Hendersonia 12 604 

i hyalodidymae 12 604 

j hyalosa>lecos()orae 12 604 

I hyalosporac 12 604 

Macrophomina 12 ^4 
phaeodidytnae 12 604 
phaeo{ihraginiac 12 604 
phaes{>orac 12 604 
Phoma 12 604 
jP/iomop«i.t 12 604 
Phyllostirta 12 604 
Pyrenwhaete 12 604 
Septoria 12 604 
Spharropsis 12 604 
Sphaeritidac 3 276 
Sphaerium stamineum $ 152 
Sphaeroceridae 4 212 
Sphaerooobaltitc 3 246 
Sphaerorystis 3 HI: 13 531 
Sphaeiodoridac 10 461 
Sphaerofca votu6x 9 ,562 
Sphaeroma 5 291 
Sphaeromicola 9 447 
Sphsmromidac 5 291; 7 283 
Sphaeroplioiacfne 2 417 
Sphaerophnrw 2 417 
Sphaerophonts fundiUiformis 
see Sphaerophorus 
neernphonts 

Sphaerophorus necrophtmis 
2 71 

Sphoeroplea 14 180 
Sphaerupieineae 14 ISOa 
SphaeropsidaceM see 
Sphaerioidac^ 
Sphacropsidates 5 562; 12 606* 
Dlscellaceae 4 234 
Leptnstromataceae 7 476 
Sphaerioidueae 12 604 
Zythiat^ae 14 630 
Sphaeroftsh 12 604 
Sphaeropsis malorum 12 604 
Sphaerosl>ora polymorpha 

13 11 

Sphaerostilbe 7 I22d 
Sphaerotheca humuli 5 66 ; 

11 345 

Sphaerotheca macularis IS 172 
Sphaerotheca morsuvae S 625 
Sphaerotheca pannosa 9 602 
sphaerotheca pannosa var. 
rosae 5 66 


Sphaerotiltu 8 21: 8 64-65 
Sphaerotllw dichotomus 3 34 
SphaerotUus discophorus S 65 
Sphaerotiiue natans 8 64-65 
Sphagnales 8 653; 12 606.606a* 
Sphagnobrya 1 SPfia: 5 96a: 

B 633: 12 606a-6065* 
Sphagnales 8 633; 12 606- 
606a 

Sphagnum 8 76a; 8 633 
Sphalerite 4 587; 8 277. 278; 

12 606*; 14 612 
Sphecidac 6 574; 14 387 
Sphecius speriosus 6 582 
Sphcooid wasp 12 405 
Sphecophilc 3 285 
Sphenacodontia 9 616 
kphendon 8 658 
Sphenc 12 606-607 
Sphentsddae 12 607 
Sphoiiscifomun 1 694; 6 616, 

12 607 

Sphenisrus humholti 9 618 
Spheniscus mendiculus 12 607 
Sphenobaiera 9 505 
Sphenodon 7 473; 10 237; 

11 472; 12 3fi2 
Sphenodon punctatus 1 1 557 
Sphenodontidae 11 557 
.Sphenoid hone 9 167: 12 373 
Sphenoid sinus 12 S4j( 
SphenophyUales JO 346; 

12 607* 

Sphenophylhtm 5 63; 9 504; 

10 245, 12 607 
Sphenophyllum cuneifolium 
12 607 

Sphenopsida 10 321, 346; 

12 607 

Equisetineae 5 63; 10 346 
fossil plants 9 502 
Sphenopteris 9 504 
Sphenostrobus 9 116 
Sphere 4 71; 12 607 -GOB 
area 1 528 
celestial see Celestial 
sphere 

inaiiifold 8 92 
Sphere of reflection: x*ray 
crystallography 14 569 
Spherical alierration 1 3-7; 

7 29-30; ft 367 
Spherical acoustic radiator 
12 513 

Spherical albedo 1 222-223 
Spherical and aspheric 
surfaces, opticad 12 608-609 
Spherical astronomy I 607 
Spherical capacitor 2 440 
Spherical aandinates: 
astronomy 1 606-60? 
graphtoil 8 455 
Sph^ciil excess: surveying 
IS 827 

Spherical harmonia 
12 809-611 



3^terial bftniMMUcs~eont. 
AppUcatlotu 12 6t0 
degree n 12 610 
explidt forms 12 610 
propertla 12 610 
Spheric^ mirrors: optics 
6 509 

Spberiul pendulum 9 618 
Spherical segment 12 608 
SptKrical surfaces, optical 
IS 608-609 

Spherical triangle 12 608; 

M 98-100 
area 1 528 
oblique, solution 
14 100-102 
polar triangle 10 445 
right 14 99 

Spherical trigonometry see 
'I'rigonometry. spherical 
Spheriral wave 14 428 
dectromagnctic 4 494 
wave etjuatfon 14 420 
SpheriHdiromatitally corrected 
system 1 5 

Spherocytosis, hereditary S 195 
Spheroid 4 500 501*. 12 611; 

13 310-311 

quadric surface II 135 
surface and solid of 
revolution IS 310'31I 
Sphnoidal roordinatcH 12 610 
Spheroidal graphite iron 2 541 
vpheroidizatiun 6 381 
SplieruHtic structuu (rock) 

7 14-15 

Sphincter of Oddi 4 161; 6 14 
Sphindidae 3 278 
Spiiiiigidae 7 464, 8 6000 
Spiiingolipld 12 611 
glycolipid 6 223 
lipid 7 529 

Sphingomyelin 7 529; 10 132 
metabolic disorders 8 261 
Sphingophoiphatides 10 132 
Sphingosine 12 611 
Sphinx moth 7 464 

barracuda 2 105 
Sphyraenldae 2 103 
Sphyrapirus 14 541 
Sphyrapicus varius varius 
12 26 

^^Ayrapus anomatus IS 388 
Sphyriidae 7 476 
Spira 12 611*; W 41; 14 5»- 
3285 

^ptcorid 8 570 
■Spiosria elegans 8 570 
^oe and Bavorii^ 12 612-614 
tdlspfce (Fimento) 12 612 
anise 12 612 
basil 12 612 
bay 12 612 
caraway 12 612 
cardamon 12 612 
cayoinc 12 612 
olsjr 12 612 


Spice and flavoring— eont. 
dikory S 59 
dnnamon 8 129; 12 612 
dove 8 218; 12 612 
coriander S 480; 12 612 
cumin S 622; 12 612 
curry 8 629 
dUl 12 612 
fennd 12 613 
flavoring 12 613 
garlic 12 613 
ginger 6 187; 12 613 
mace 12 618 
marjoram 12 613 
mint 12 613 
musurd 12613 
nutmeg 12 613 
oregano 12 613 
pa[>rika 12 613 
pepper 9 628; 12 613 
peppermint 9 528 
poppy seed 12 613 
rosemary 12 613 
saffron 12 613 
sage 12 613 
savory 12 613 
sesame 12 613 
spicta 12 612 
thyme 12 013 
turmeric 12 613 
vanilla extract 14 270 
Spicule 4 56 

formation 2 394 
Horifera 10 516 
Spicule (sun) 3 116; 13 264 
Spider I 496. 497; 12 CH 
see also Arachnida 
I Spider beetle S 277 
; Spider crab 1 498; 4 24, 35, 34 
Spider mite 8 518; 14 il5 
Spider wasp $ 574 
; Spike 7 98 

Spike-tooth harrow 1 127 
Spikcd-whcH harvetter 1 130 
SpikdH 5 384 

Spilhaus-Miller sea sampler 

2 111 

Spiliic2ia5: 10 86; 12 614-615* 
petr(^raf>hic province 
10 51-52 
Spillway 4 9 
Spilogale 12 374 
Spin (quantum mecliunict) 

12 613 

electron 4 5I6-518 
exclusion principle 5 137 
meson 8 248 
muUipole radiation 
B 626-627 

nudear 9 191, 2026 
quantum theory, non- 
rdattvistic 11 164 
${dn. Isotopic see Isotopic 
spin 

Spin dyeing 4 810b 
Spin*free complex S 458 


Spin is(Hner: hydrogen 
6 544-545 

Spin-lattice rdaxatimi 8 42 
Spin-orbit coupling 1 655 
Spin-paired complex 5 458 
Spin quantum number 11 162 
Spin-spin mwrgy 8 42 
Spin-spin relaxation 6 42 
Spin sUbtlizadon (projectiles) 
2 82 

Spina bifida 9 69; IS 492 
Spinach 12 615-616 
Spinach oterarea 12 515 
Spinal cnnl 2 630-631; 9 47; 

12 616*; IS S64 
embryology 9 47 
ganglion 6 .37 
meninges 8 224 
neurophysiology 9 80 
I Spinal cord disorders 
I 12 616-617 

congenital defects 12 616 
drugs 12 617 
inflammation 12 616 
injury 12 616 
nerve tract d^meration 
12 617 

turnon 12 616 
vascular disexses 12 617 
Spinal ncTves 9 47. 56 
Spinastemum 7 459-47S 
Spindle (biology) 8 520 
Spindle (shafting) 12 240 
Spiiidler, I.. 12 30 
Spine 12 617 

Spinel 4 582. 12 617-618* 
ferrite 5 219-220 
6 99 

Spinning (textile) 5 242; 

12 618*; IS 532-534 
Spinning of metal 12 618 
|)Owdcr metal foniiing 
8 286 

sheet met.al 12 252 
Spinning proj^tilc 2 82 
Spinning top 10 568-569 
nutation 9 2S2-lSiS 
Spinobla<tt 10 201; IS 75 
Spinochroine (Edhinodermata) 
4 362 

<:pinor 11 167; 12 618* 

Spinose ear tick 7 298 
Spinoza, G. 8 176 
Spinther 10 462. 464 
Spintheridae 10 461 
Spinulosida I 598; 4 360, 371; 
1 12 618-619* 

Spinulmin li 195 
Spiny anteater 11 51 
Spiny-headed worm 1 18 
Spiny-les^cd fly 4 212 
Spiny lobster 4 29, 80 
Spiny rock lobster S 568 
Spiny icfft-shdled turtle 3 23 
Spionldae 10 461 
Splrack 7 122-135 


SpbwWi AM 

Spiral IS I; 4 71 
Spiral cleavage 2 604; 7 250 
Spiral galaxies Me Galaxy, 
external 

Spiral hdldne artery 9 621 
Spiral jaw dutdi S 224 
Spiral spring IS 16 
Spiral valve: digestive system 
4 160 

Spiramydn 1 466 
Spirane I 242 

optical activity 9 347 
Spirasirelta S 159 
Spirifer 2 815 
Sptriferaoea IS 485 
Spirillaceae II 66; IS 1-8* 
bacteria, taxonomy of 2 11 
Desulvibrio desulfuricam 
IS 2 

metabolism IS 1-2 
morphology IS 1 
Fseudomonadaceae 11 65 
Spirillary irt-blie fever 11 346 
Spirffifna 5 435 
Spirillinidca 5 431 
Spliilloxantliln 2 5*4 
Spirillum II 65; 12 65; IS 2 
Spt'fiffum lunatum 1.3 S 
.ypfrt7/um minus 11 S45; IS 1 
spirillum serpens 2 68 
Spitiffum vtfitttani IS 1, 8 
Spirit varnish 14 281 
Spiro [4.5] dccanc 6 534 
Spirobrachiidac 2 SIS; 13 544 
Spirocerca iupi IS 6 
Spitochaela IS 4 
Spiroehaeta plieaHlis IS 4 
Spliochactaccae IS 3-4 
Spirocliaetalcs 12 65: 13 2-4 
bacteria, taxonomy of 2 11 
Borrelia IS 4 
Crtstupira IS 4 
Leptospira 7 475-476; IS 4 
Saprospira IS 4 
Schiromyc^cs 12 65-86 
Spirochaetaccac IS S-4 
Treponema IS i 
Treponeniataceae 18 4 
Spirochete 7 475; 18 2, 4 
bejd 2 159 
pinu 10 238 
rclapiing fever 11 426 
syphlHs IS S74 
taxonomy IS 4 
VincotC’i angina 14 824 
j yaws 14 M7 
: Spirochona S 86 
Spixocyst S 257 

Spirogyra 1 236; S 80. 82, 88. 

98. 4005; II 452; 12 227 
SpiroloeuUna canalhulata 
5 482 

Spirometer 18 4-5 
Spirometra 12 559 
Spirometry IS 4-5 
SpfroRourA affine 9 31, 92 
Spirorbis I 451; 11 512 



SM SplrMfominn 

Spirestimum 6 4S2; 11 55 
Splrotricha 3 120; 13 5* 
Ctenoitomacida 11 53 
£ntodiniom<n 7 >lilda 

8 ISO; 5 4-5; 11 53 
HeteroUrichida 3 120; 

6 431432; II 53 
Hypotrichida 3 120; 6 506; 
11 53 

Odontosrouiaiida 3 ISO; 

9 276 

Ollgorrtdttda 3 120; 

9 317; 11 53 

Tinllnn!da3120; 1153: 

13 651 

Spirilla 2 G45: 4 tOA; 12 1A7; 

IS so 

Spirulidae 4 40 
Spinthna 3 637: 12 67 
Spiiiiria 9 30 

Oainallanida 9 SO 
Spinirida 9 50 
Spirurida 9 30. 33 
SpiruToidca 13 5-7 

general morphology 13 5 
Gnathoxtamn ipinign um 
18 G 

Importani $phuroids 
13 5-7 

life cycle 13 5 
Afurm 13 7 
Oxyspirura 18 7 
Thrlazia 13 7 
SpUsislilus fesltnus 14 76 
Spll 12 302 

Spittle iiiaecl 6 471; IS 7-8* 
Spitzcf, L. 10 367. 394 
Spiza anmtrana 4 lOKa 
SplanchucHTaniuni 12 355. 

356 

Splanclmoplcure 4 153 
Splash erosUm 12 444 
Splash lubrication 7 607 
Splay (arrhilcc(iiic) I 51B-520 
Spleen 7 629-630, 632. 13 H* 
Spleoi disorders 13 8-9 
Splendid ear sliell 1 2 
Splenic fever sf€ .Antlirax 
Splentmiegaly 13 8 
Splines IS 9 
involute IS 9 
machine key 8 5 
square IS 9 

Spllt-flcld rangehnder 11 339 
Split fountain (printing) 

10 609 

Spllt-phnse induction motor 
7 78 

Spodumcnc 8 277; 10 457: 

11 129; 13 9 10 
gem material 6 99 
Uthiom mineral 7 544 

Spoil (mining) 8 479 
Spoil bank 8 479 
Spoiler (drplanc) I SlS; 

14 809.517 


Spondylobolus 7 49 
Sponge 5 105; IS 10. 360 
biological significance 
IS 10 

economic importance 
IS 10 

Porifera 10 513 
reproduction IS 10 
size and structure IS 10 
Spoiigi's. tuning 2 2{W-299 
Spottf^ia officinalis 4 109 
Spongicola 4 25; 6 434 
Spongiidac 4 1085 
Spongilla lacnstris 6 334 
$|K>ngillid4c 6 383 
Spongln 4 56 
.S|>ong)obliut 4 56 

nmous system 9 43 
PoriCcra 10 514 
SjKingtoiiioiphtdae 12 604 
.Spoiigioitrrniiata 1 237 
Spotigocoei 2 393; 13 10 
ClathriiiUla 3 15B 
Spungoiwnplm 3 151 
SponlatieoiiH lonibustion 3 306 
$|xmtanc(nts (mion sre 
Fission, nuclear 
Spcmiaiicom generation 7 496 
Sixmlaneous magnrti/ation 
8 50 

lciroin.tgnciiHm 5 220 
SpoiUaoeom |xilan/ation: 
ferrocUTirirs 5 224-228 
in sulfkle ore bodies 1 1 23 
S)>ontin fee Ristocetin 
Spooling (textile) IS 534 
.S|MK)nbllt 3 120 
Sfioradin 6 269 

S]>f»r4inginin 5 %a. 260: 7 1225, 
8 634; 10 108; II 452; 12 150 
I S})ore see Bacterial cn<los|M>rcR: 
Fungi; Fungi iiniierrectt; 
Pal^nolog)'; Sjiurulation 
Spore stain 13 33 
Sporendonema epixoum 2 340 
S(Kiricid.il test 2 107 
Spoiicide 2 197 
I Sporidioholtu 13 10 
.Sporinite 3 232 
SjrinobUst 6 334: 7 122g 
Sporobohmyces IS 10; 14 601 
Sporobolomytef parafO\eus 
14 600 

Sporobolomyceialcs IS 10*11 
Sfwrobolus asptr 3 190 
Sporobolus rryptandrus 3 190 
Sporobolus heterolepis 3 190 
$|K>rod)ore 10 499 
Spororyst 4 14K; 5 IBS; 12 63 
Sporogene&is 8 2(^ 
Sporogtmites 9 504 
Sporogony 3 249; IS 12 
Sporonema phacidioitUs 4 234 
SjKmnit 5 100: 7 122/. ViZg 
Cnidosporidia 3 226-227 
Microsporidia 8 403 


Sporophores 8 568 
Dematiaceae 4 52 
Sporophyll 12 157 
Sporophyie 1 398, SOHe; 5 96a, 
065. 287: 6 477, 503; 12 64; 

14 100 

acriKarpom 6 271 
cladocaipous 6 271; 7 275 
pleuroiarpous 6 477; 

7 275 

Sporoplasm 7 122g 

Cnidospniidia 3 226-227 
Microsporidia 8 403 
.Sfxiropollenin 5 380 
Sporotrichiiim schfnrkii 
I 341; 13 11 

Sporotricliosls 5 563, 13 11* 
Sporotrichum 12 461 
SpuiuAia 7 I22/-I22g; II 52; 

13 11-12* 

Acnidosfxirldca 11 53; 

13 11 

Cnidos|>orldea II 52, 13 11 
Cnidosporidia 3 226 227 
distribution 13 12 
llacniospoiuliida 
6 313-.H17 

Haplnspuiidia 6 334 
lifecvrlcs 13 11-12 
nuliition 13 11 
Protozoa 13 11 
.Sarcos|M»ridia 12 30-31 
taxonomy 13 11 
*relos|xni(U'a II 52; 

13 11, 485 
Sporozoite 13^1 
Haetiios|Kn hliida 
6 313-317 
.SpoTulalion II 448 
nn(illacc.sc 2 1 
jMraMtolog) 9 555 
S|M>1 (fisli) 8 573 
S]Mit blotch 2 00 
S)Mil-icst atulvsis 13 14 15 
SfKic welding 11 495, 

15 12-13*; 14 465. 468 
Spotliglit 11 4 

Spotted cucumber beetle 3 287 
$|)ottecl eagle ray 8 573 
.S|Ki(tt-d iever 14 G2S, 620 
Spotted fever, Rocky Moun* 
tain IS 13-14 
agent 13 14 
diagnosis 13 13-14 
fhioresteni -antibody 
study 8 383 
pathogenesis 13 13 
traiuimi»ion 13 14 
vector 13 IS 

Spotted fever group IS I4 
Spitted fever test 13 13-14 
Spotted gar 12 175 
Spotted Poland China swine 
IS 339 

Spotted sandpiper 12 23 
Spotted skunk 12 $74 


Spotted tunic S 23; 14 167-16B 
Spranger, E. 19 S4 
Sprat (fish) 8 113 
Spray (astronomy) IS 281 
Spray coatings (metal) 8 28D 
Spray dryer 4 286-287 
Spray drying: milk 8 437 
Spray towers 6 45 
Spreading factor: 

hyaluronidase 6 522 
Spring (asphalt) 1 590 
Spring (luechatiical) 13 15-18 
automotive see Auto- 
motive suspension 
constant -force IS 16 
design 13 17 
disk IS 16 
fatigue failure IS 17 
fiat 13 16 
harmonic motion 
6 341-342 
helical 13 16 
leaf 13 16 

natural frequrnr> 1.1*17 
potential energy 4 600 
picloadnl 12 2fl2b 
resilimre 11 487 
in M*rv(imerhanism& 

12 202 

slKxk .ibsoibcr 12 292 
sluxk isolation 12 292 a- 
293 

spiral 13 16 
surging 13 17 
torsion bai 13 16. 6B9 
uses 13 15 

S[>ring (iictroleum) 10 60 
Spring (water) 13 18; 14 404 
mineral 8 463 
thenii.il 13 55I>-55J 
Spring balance see Spring 
scale 

Spring caiikcrwonn 7 472 
Spring com sheller 1 135 
Spring coupling 3 526 
Spring daslipot 1 374 
Spring grain aphid 1 490 
Spring peeper 5 538 
Spring salmon 12 14 
Spring scale 2 73-74; IS 15; 

14 462 

Spring tide 6 126. 13 634 
Spring Uphia 6 581 
Spring-tooth harrow 1 127 
Springtail 3 289-290; 13 18* 
Sprinkler, automatics 278; 

13 18-19* 

Sprinkler irrigation 1 U6; 

7 271 

Sprocket S 4 
Spruce IS 19-20*. IIS 
eastern species IS 19 
western spedcs IS 19*20 
Spruce budworm 7 472 
Spruce canker fungus 14 74 
Spruce grouse 6 285 



Sprue U 569 

clinical pathology 

5 192-202 

intestine, disorders of 

7 225 

Spumeliina 12 27 
SPUR 12 H'la 
Spur bl^ht 11 345 
Spur gear 6 85 
Sputtering IS 20 

glow (lischaigc 6 216 
metal'vapur plating 

8 281-282 

Sputum analysis 3 200 
.Spv skulls 9 22 
Squalciic2 54;3 84; 13 20* 
Squalifonnes 4 418; 13 20-21* 
leather 13 21 
liver oil 13 21 
.Siliiall IS 21 

radar detection 11 21 2b 
sferics 12 2.17 
^tolln detection 13 1G5 
Stjiiiill hue 13 21 
tornado 13 685 
.S({ualoidea 12 157 
Squatm 3 472 
^fjualii^ aranthtas 4 260 
V)u.iiiiai.i 7 474: 11 484, 

13 21 27* 
fer de lance 5 215 
{.aceitila (Sautia) II 4H4 
Lepidocawia 7 473 474 
li/.ii*ds vcisus Mukes 1.3 22 
Sauria 13 22 

Scr|>eiites II 484, 13 21 27 
Sf|uatnou<i epithelunii 5 42 
Square 10 471; 13 27-28* 
aica 1 528 
rectangle 1 1 38.3 
Srpiaie-baiketl crab I 34 
S<|u.irc jaw dutch 3 224 
Stjuare-law deicitor I StK) 
•Square matiix 8 182 
■Sqiiate niitiibers 9 224 
Stiuarc wave 13 28 
analysis 1.3 28 
application 13 28 
generation 13 28 
multivibrator 8 528-532 
Squash IS 28-29 

characteristics IS 28 
diseases 13 29 
harvesting IS 29 
storage 13 29 
%ua8h bug 2 362; 6 405; 

13 29-30* 

Squatinidae 12 157 
Squeaker beetle 3 276 
Squealer 4 290 

Squeeze cementing: oil and gas 
wells 9 298 

Squeezing; sheet metal 
12 252-253 

8quelch circuit I 6765 
’^ufd 3 98: 4 34, 107, 108; 

5 419; IS SO-Sl* 


Sfttflls S 563; 8 76; 13 150 
SquUUdae 3 103; IS 150 
Squirad 13 St 

tleni.'il formula 4 66 
Squirrcl-cage polyphase induc- 
tion motor sec Polypha.se iti- 
duction motor 
.SquirKibsh 2 170 
SRE see Smliuin Graphite 
Reactor Elxpcriinciit 
Snxlnja Com .5 1 18 
S$ ioraii 7 565 

SSB see Single-sideband ratlio 
Slabiliiiiclcr 2 274 
Stability (hliip) 12 269-273 
.Stability (tnefal) ri»inplcxc<i 
.3 159 161 

Stability constani: chelation 
3 20 

Stability valley: nuclear 
stnutiire 9 204 
Stubili/atioii 13 31 
Stabili/alioii distillation: 

petioli'uiii procmiiig iO 67 
Stabilized platfoirit .fcc 
(gyroscope. Inertial gnidame 
bysteiu 

.Stabili/cd shunt motor 4 22H 
Slabilizci. aiinart l.'l 31 .12 
nen)dMiaiiuc load 1.3 31 
airaiigciunits 13 31 
conttol tundion 13 32 
fiiiiuioii 13 31 
lioii/oiital 13 31 
tail a.sseiiihly 13 386 
vertical 13 31 
Slabili/cr, soil 12 420 
Stable llv 4 212, 21.3 
Stable gravimeters 13 515 
Staldo isoio|KS 7 2*12 
.Stable tritnerul: dchnilion 8 444 
in smdsionet 12 24 
in scdiinentarv rocks 
12 132 

sedimentation (geology ) 

12 Ml 

Stable platloitii ustto itackci 
1 fi’/fib 

set' also Gvrosto|)c, Inertial 
giiidaiK'e s>sti in 
St.iblc ichc tniiner.il) 8 2*165 
Stathyosc 2 452; 10 380 
Stacked magnetic heads 8 40 
Stackem 4 558 
Stacks: steam generating 
furnace 5 571 
St»lia 13 32, 324 
Staeble-Lihotrky hioplanasie 
condition 1 5 
Stag beetle 3 276 
Stagger-tunml ampliSers I 344 , 
Staf^fer-tuned Olter 5 271 
Staghorn fern 5 261 
Staging, rocket see Rocket 
staging 


Stagnation points: subsonic 
flight IS 224 

Stagnation pressure: wind 
tunnel 14 499 

Stagnation region: heat con- 
vection 3 442-443 
Stagnation teinpcrauire: 

gas dynatnics 6 52-.53 
Siagniotla paluslris ehdes 
12 388 

Sfagomantis «<no/i»a 9 417 
Stahl, G. F.. 1 30 
Stain (miciobiok^ical) 

IS 32-33 
acid-fast 1 45 
claMiflration 13 32 
fiomnlex «t»iniiig proce- 
dures 13 33 
didii'oi.sm (bUdogital 
liMMie) 4 i08(i 
diffeioniiiil stains 13 33 
Maa'liiavcllo stain 13 33 
negative htatn 13 .33 
nuclear .siniiis 13 3.1 
preparation 13 32 
prtKediires 13 .82 
simple stains 13 33 
spore st.uiis 13 13 
staii>*> .Old N|.iiiiing K 40.5 
lOf) 

see also Oxe 
Slaiiutl gl.ivs 13 33 
Staining (wcmmI) 14 532, .546 
Siaiuless steel 13 34-35 
climmium 3 104 
prepatalion 13 34-35 
pio)>eilieN 13 34-35 
radiniioii tlamage 11 223 
tviHxs 13 34 35 
.Stalactites an<l stalaginitet 
2 572, 13 .15* 

Stalin Peak 1 577 
, Stdlk-cyetl fly 4 212 
Stalked b.irnack's see 
’1 lioracira 

Stall (aerodvnatnic) 13 228; 

14 509 

Stall-warning iiidicatoi 13 .16 
Stallion 6 489 

Stale (.stable local oscilldior) 

8 620 

.Stamen .5 329 330 
anatoinv .5 32*) 
anther 5 327 
filament 5 527 
floHvr (iKitany) 5 329-330 
niicrosyjorangium 5 329 
Staininatc flower 5 326 
StamiiMKle 5 327, 329 
Stamm, A. J. 14 537 
Stamji; marking inks 7 112 
Stamping; dies 7 3i2 

powder metal forming 
8 286 

primed circuiib 10 59? 
sheet metal 12 250 
Stand oil 4 290 


Staiiltyr W. M. its 

Standard, physical 10 205-206, 
IS 36 

see also specific oitriei 
such as Electrical stand- 
ards; Frequency stand- 
ard; Wavelength stand- 
ards, etc. 

Staiidanl cells 14 476-479 
electrical standards 

4 458-459 
emf 3 627; 4 500 

Standard deviation 11 626; 

13 67 

Standard force 5 436 
.Standd**') kilogram 7 347*; 

10 205 

Stand, ud loraii 7 581 585 
Staiidanl meter 8 339; 10 205 
Standard parts 10 642 643 
Standard pitch 8 602 
Standaid lefercncc state: 

thcrniochemistrv 13 560 
.Standard screw threads 12 85 
Standard sea water 6 567 
.Standard solutions 13 655 
St.indard states' eheniical 
equilibrium 5 50 
thermodynamic activity 
I 60 

Standard icin|>erariin* 10 205; 

14 111 

Standard time 10 205; 

15 642 643* 

.Si andanlbred horse 6 488-492 
Si.ind:iidi/ati<m. work 14 .557- 

.5,58 

Standardizatiem trials (ships) 
12 283 264 

Standards, design see Design 
standards 

Standards of purity: chemicals 
11 170 

Standing crop 2 215; IS 504 
fresh-water ectnystem 

5 521-534 

Standing wave 4 12; 19 36* 
deration 19 36 
mlcroieisius, cause of 
12 156 

microwave transmission 
lines 8 423 
Kc>iclie 12 M6b-147 
transmission lines 14 50 
wave equation 14 420 
wave motion in liquUii 
14 433 

Standing-wave detector 
7 44-16*: 19 36 
electric [>ower measure- 
ment 4 439 

Standing-wave ratio 19 96 
cavity resonator 2 577 
measurement 19 96 
Standpipe 19 390 
Stanier. R. Y. 2 56 
Stanley, R. W. 14 441 
Stanley. W. M. 14 S28d-S29 



m Stanity Ms 


StMdey FtUt 1 109 
Sunley Voal I 109 
StAimane 0 532 
Sunnate compoundB see Tin 
Stannic compounds see Tin 
Sttnnite ccmipoundi tfe Tin 
Stannous compounds see Tin 
Stanovoi Mououins 1 577 
Stanton number: heat con* 
vectlon 8 442 
Stapo 10 126; 12 357 
ear 4 319 

SUydiyllnidac 8 276 
Staphylococci: acne 1 47 
arthritis 1 554 
blood plate honolysis 

2 270 

breast disonlen 2 32^ 
coagulase IS 37 
enterotoxin IS 37 
hyaluronidase 13 37 
infeaions 13 38 
leukocidin 13 37 
osteomyelitis 9 446 
pathogen (soil) 9 594 
phagocytosis 10 91 
sty IS 206 

StaphylMvrius 2 19; 13 .16 IS; 

14 18 

leukoddin 7 485; 13 37 
MicrooMxaaMC 8 .151 
peniciUiit 9 620 
toxins IS 37 

Staphylococcus albus IS 37 
Staphylococcus aweus: anti' 
bioassay 2 197: 9 619 
biotic spectrum 1 466-467 
carbuncle 2 477 
chlortitnirydiite 3 83 
heart disorders 6 358*362 
taxouoiiiv 8 .151 
Staphylococais citreus 13 37 
Staphylococcus pyogenes 5 42.5 
Staple: man*madc fiber 5 242 
Staple wool 14 548*549 
Star 13 38*48 
Albireo 3 647 
Aldebaran I 228 
Algenlb 9 611 
Algd 7 503 
Alnllam 9 407 
Alpha Caitauri 1 266-267 
Alpha Cruds (Acrux) 

3 569 

Alpherat/ 9 611 
Antares I 442 
Arcturus 1 528 
Bdlatrlx 9 407 
Betelg^se 2 183 
binary stats 2 186-191 
Canopus 2 628 
carbon*nUrogen cyde 
2 472-473 
carbon stars 2 M7 
chemical composiUon 
IS 88,48 


Star— coni. 

clouds 18 48-49 
dusters 18 49-50 
ccKBiellations 8 411*414 
Dencb 8 647 
Dcnebola 7 455 
distribution 18 47-48 
double stars 2 186-191 
dwarf 4 297 
dement abundances 
4 .546-549 

eneygy sources IS 108 
Enif 9 611 

evolution 13 42-43, 106-110 
faint -star photography 
1 60S 

Fomalhaut 1 496 
formation of 7 222 
In galaxies 6 12 
Gamma Cruds (Gaciux) 

3 569 

in gaseous nebulae 
9 24-27 

giant star 6 184 
Haclar 2 628 
Hamel I 532 
heat flow 1.3 107-108 
intciiori IS 107-110 
luminosity 1.1 42*. 106 
Lvra 7 637 

magnetic fields 13 110 
Maik:i1>9 61l 
mass IS 42-43 
Mirhelson stellar inter- 
ferometer 4 130; 

7 190-191* 

Mira 8 506 
motion 13 39, 44-47* 
nomenclature 13 3K 
nova 9 17M7S 
nuclear reactions in 4 556 
occultation 9 244 
origin of S 506 
origin of elemrats In 

4 552-556 
parallax 9 54.5-.545 
photography I 613-615 
position determination 

1 603 

Procyon 10 639 
I radial velocity determina- 
I tion I 616-617 

red dwarf star II 387 
Rcgulus 7 455 
resolution by teincopes 
IS 449-450 
Rigel 11 570 
Rigil Kent 2 628 
j Sdieat 9 611 

Shius 12 348 
spectra I 615*617; IS 40 
spectral classification 
1 617: 13 40*41* 

Splca 12 612 
structure 18 106 
sul^ant 18 209 
sun 18 264*290 


Star— conh 

supergiant IS 802 
supernova 18 808*304 
temperature 18 41*44 
transits 14 41 
twinkling 14 168 
variable stars 14 276-279 
Star, meson see Meson 
Stai, niidear 3 498; 6 588 
Star douds IS 48-49 
Star clusters 9 27; 13 49-50* 
age 8 SOS 
Hyadcs 6 522 
Pleiades 10 416 
Star connection (ac circuit) 

1 276 

Star ruby 3 495 
Star siipphiie 8 -195 
Star bhell ammunition 1 5426 
Star tMckei 1 675*6766 
Star tracker, pliotoelcctric 
9 16 

stcllar-inerital guidance 
6 289 

Suich 2 19. 450. 458; 6 217. 

8 H2, 13 .50-.52*. 11.5 
amylase I 365 
(xll inclteiions, noncyio* 
plasinic 2 603 
cdl protoplast 2 614 
cheinurgv 3 54 
cViinoelhvl.it ion 1 61.5-616 
forms of processed staich 
IS 51 

molecular structure 13 51 
plant metabGUsin 
10 351 *352 
fiotato. Irish 10 5SS 
rkc II .561 
sugar 13 239 
Staretina PlaninaS 118 
Siiiriisli 1 m; 2 111. 

4 359. 370 371; IS r.2-.53* 
characteristics 11 53 
cccmomic iro]M)itancc 
13 52 
CKRS 9 211 
fertili/ation 4 572 
nipioduction 13 52 
structure 18 52 
Stargazer 4 428 
Stark, J. 18 53 
i Stark effert 13 53-54 

iniermolecular IS 53-54 
invene 18 54 
linear 18 53 
quadratic IS 53 
Stark sqitum 8 420 
SUrlct 12 619 
Starlight 7 219-222 
SUrliiig, E. 4 171, 589; 9 437 
Starling IS 54 
Starling's law 8 137*141 
Starter cultures 8 12 
Starved basins 2 lSi4 
Staryuin, S. E. 11 399 


Stasis dennatltis 4 07, 408 
Stassfurt salt deposits $ 303 
State Plane Coordinate systems 
IS 324. 327 
Stathmopoda 7 46? 

Static 11 321*322; 1854 
atmospheric electricity 
9 117 

from dust partides 4 29? 
Static el^ridty 4 462; IS 54 
early expertmenten 4 453 
electrical bonding 2 282 
grounding 6 278 
see also Electrostatics 
Static madilnc see F.lcctrostatic 
generator 

Static metamorphism 8 303 
iiiatic optimization: pnx'm 
control $ 31-32 
Static pressure 12 510 
Statically determinate striic- 
tnres 18 56-57 

Statically indeterminate struc- 
tures IS 56-57 
Statics 8 193-194; 13 54-56* 
com[H)ncnts of a force 

13 55 

equilibrium of lord's 
5 60-61 

foice .5 436 437 
force as a vector 13 54-55 
moment of a forcFll 55 56 
moment of inertia 
8 565-566 

firinciplc of su{)erposition 
11 55 

principle of transndssi- 
bility IS 55 

priiuiple of virtual woik 

14 328a 

resultant of forces 
11 431-434 

Statics, fluid see Fluid statics 
Statics in space 13 56-57 
Statimiary oscillation: stdehe 
12 1406 

Stationary state IS 57 
energy Icvd 4 601 
exdicd state 5 135 
ground state 6 275-276 
Stationary stochastic process 
18 142 

, queueing theory 11 188 
Stationary wave IS 57-58 
Statistical analogs: weather 
forecasting and prediction 
H 446-449 

Statistical biodlmatol^y 2 202 
Statistical games 6 28 
Statistical medianio 18 58-66 
Boltzmann constvit 
2 277-278 

Boltzmann statistia 
2 278-281 

Bose-Einstein statlitlci 
2 304-305 

kinetic theory 7 350-355 



Sittlyoid bdoiNt 


Statistical medkanla— ront. 
quantum statUtlo 
II 162-168 
Statistical {^ysia see 
Statistical mechania 
Statiitical tediniques: analyiii 
of variance 1 986-587 
wnther forcasting and 
prediction 14 449 
see aUo Biouietria; 
Statistics 

SiatiMical thermodynamta 
5 10 

Statistical weather forecasting 
14 419 

Statistia IS 66-75 
analysis 2 223-252; 

5 143-145, IS 66-75 
biometrics 2 223-232 
Boltzmann see Boltzmann 
statistics 

classical see Boltrmann 
statistics 

forrelatum IS 74 
data reduction 4 17 
iltsign of experiments 
15 73 

distribution 13 67 
estimation 13 70 
experiment 5 143-115 
cxtiasensory pcrrepttuii 
(ESI*) 5 159 
Fcrmi-Dirac 5 216 
nonparametrit infcrciirc 
IS 74 

notation 3 174 
primiple of vitttial work 
14 328b.328f 
quantum 11 162-163 
regression 13 74 
sampling IS 68 
sampling distribulions 
13 69 

tests of hypotheses IS 72 
weather forecasting and 
prediction 14 446 451 
see also Analysis of vari- 
ants; Biometrics 
•'iutmasia 10 144 
Statoarotistic gan^lon 9 47 
•Statnacoiistic nerve 9 47, 62 
Statoblasts 1$ 75 

Phylactolaemata 10 201 
reproduction, animal 
11 449 

-'^tatocyst S 565, 609; 12 180 
Codeuterau S 255-261 
equilibrium, biological 
5 47-49 

Platyhdminthes 10 413 
SlUidUh S 48; 10 385 

Cdcnopiiora S 609. 610 
Stator 1 544: 4 448 
Stator windings 14 504 
Statospore S 117-119 
Siatitt thymicolymphaticus 
18 010 


Sutute mile 0 188 
SUub, A. 9 634 
Staub, H. H. 5 209 
Staudinger, H. 5 242; 8 847 
Staurotite IS 75 

penetration twin 8 465 
.Stauromedusac 8 ^5; 18 75-76* 
Stauropteris 8 263 
Staurosporae 5 562 
Steady flow 5 557. 541 
Stcady^itate cavitation 2 574 
Steady-state heat conduction 

8 886-387 

Steady-state wave motion 

14 429 

Steam IS 76-77 

application IS 77 
enthalpy IS 76 
heat cnei^y IS 76 
latent heat of vajMii/ation 
IS 77 

Mollicr diagtam IS 77 
pro))erries IS 76-77 
saturated 13 76-77 
s|)ecific lieat IS 77 
superheated IS 76-77 
suprriieater IS 302 
surface condenser 13 312 
toiii|ieraturc-entropv 
<hart IS 77 

velocity of sound in 12 513 
viscusitv IS 77 
Steam licnding wood 14 544 
Steam Ixiiier 13 77*78 
boiler watci 2 275 
construction IS 78 
fpi'd water 2 275: 5 198 
feed-wMtei regulation 2 275 
pressure IS 78 
sejiarator 19 81 
superhrated steam IS 78 
Steam tondenscr S 377. IS 78 
contact 3 420-421; 13 78 
surface IS 78, 312 
.Steam distillation 4 248 
csscmtial oils 5 71 
petroleum processing 
10 67 

Steam engine IS 78-80 

cyde of operation IS 80 
cylinder action IS 79 
indicator card 13 80 
marine 8 109 
performance criteria 
10 591 

power developed IS 79 
prime mover 10 590-592 
slidci Clank merhaniim 
12 380 
types IS 79 
valves IS 79; 14 261 
Steam generating unit 

15 81-82, 302 

air heater 4 403 
boiler water 2 275 
economizer 4 403 


Steam generating unit— coni, 
feed water 5 196 
feed-water regulation 2 275 
fire-tube boiler 5 282 
furnace 5 573 
raw water U 348 
rdieating 11 425 
■team boilCT IS 78 
superheater 13 302 
temperature control 18 85 
water-tube Imilcr 14 412 
Suxim hatnnier 10 227 
Steam-heated evafioraton 
5 126 

Steam heating IS 92-83 
onc-pipe system IS 82 
radiator II 241 
lwo-pi}je system IS 82-83 
.Steam-iiydrogen dual temiier- 
atiirc proa» 6 383 
Steam- jet cyde: refrigeration 
II 415 

St«ua jet ejector S 382: 

IS 83-84* 
application IS 8S 
priiidple IS 83 
.SUKim-jet refiigeration 1 147 
.Steam locoiuoUvc 7 570-571 
.Steam power plant see Power 
idaiit 

Steam propulsion H 119-120 
Steam pump 4 245 
Steam iwparalor IS 84 

liaflic arrangements IS 84 
cyclones IS 84 
Steam temperature control 
IS 85 

Steam turbine IS 85-89 
aeitidynamic design of 
blade system 13 89 
application rccpiirrmenls 
IS 8? 

blade s^tem IS 87 
casing ur shell stresses 
IS 88 

centrifugal stresses IS 87 
governor 6 239; IS 88 
machine requircmients 
IS 87 

marine 8 109, 120 
matetials used IS 89 
oiling s)siem IS 89 
parts IS 85 
I>eifofinance criteria 
10 591 

rotor blades or buckets 
IS 88 

shaft seating IS 88 
shaft vibration and 
alignment IS 88 
steam requirements IS 66 
types IS 86 

Steamboat Springs, Nevada 
IS 551 

Steamship 12 256 
Stcaqialii 4 170 


317 

l-StearamidcHnethylpyridlaluiB 
chloride 11 184 
Stearate IS 89 

Stearic add 2 474; 5 185; 

10 356 

Upld metabolism 7 533 
Stearin 0 555 
Stearyl chloride 1 45 
Stearytamidc 1 303 
Steatite 2 650 
talc in IS 387 
Steatoruis caripetuis 2 448 
Stcatomithidac 2 448 
Steatorrhea 12 369 

inle .tine, disorders of 
7 223 

lipid metabolism 7 .531 
Steatosis, hepatic 9 533 
Steelin sie retracydine 
Steel IS 89-93 

alloy steels IS 91 
annealing 6 380-381 
composition IS K1-9S 
cutting with oxygen 
lorthca 9 472 

hardening 6 381: IS 89-93 
heat-treatment 6 379-382 
hydrogen embrittlement 
6 544 

iron carbon phases in 
IS 90 

manufacture 18 93-102 
noTinaliring 6 380-381 
picparatiou IS 89-9S 
profierties IS 89-93 
shipbuilding 12 288 
Stainless IS S4-S5 
slrmliital IS 205-206 
surface hardening 
IS 312-314 
tempering 6 381 
velocity of sound in 12 516 
Sted castings IS 205 
Steel construction IS 206 
Steel engraving 10 60S, 617 
printing plate 10 610 
Sled manufat^urc IS 93-102 
add open-h«irth proems 
13 99 

basic open hearth proMss 
IS 95 

electric furnam steel- 
making IS 99 
ferroalloys 5 222-224 
killed sted 18 98 
inanganae 8 86-87 
oxygen 9 472 
oxygen omtrol IS 97 
pneumatic processes 
IS 94-95 

raw materials IS 98 
rimmed steel IS 96 
semikilled steel 13 99 
Steel -plate engraving {moi 
10 622 

Stedyard balance t 74 



Ml SiMring (thlpt) 


Steering <ihipi) S 124<12S: 

12 281-283* 

Steering, Ackerman ] 46*47 
Steering, automotive iee 
Automotive steering 
Steering, power IS 102*104 
applioitlon IS 102 
hybrid syMem IS 104 
in-line linkage system 
IS 104 

integral sys^tcrii 13 103 
linkage system 13 103 
servo loop IS 102 
Steew, J. A. 12 805 
Stefai}*]lolUiii,iiiii toiisiant 
4 333 

$tcfan-no1txin.iiui law 4 582: 

6 373 

Sicfan’a constant 2 201 
SUf;anof*us tricolvr 10 92 
Stegobiutn finnuram 3 287 
Stegmeras 4 201 
Steguma^todan 10 630 
Steg;osauria 11 484 
Stega^attrux 4 201; 7 327. 

11 464 

«St^osclnchlan IS 104 
StegOKelachii 13 104 
Strinheil. C. A. 7 454 
Sleinlicil triple aplanat lens 
system 7 454 

SleiniKiiii m.in 5 477. 478, 470; 

IS 104-105* 

Steininetr, C. P. 6 509 
Steininetz ((K'llick’iit: Itysrvrc- 
sis 3 479; 6 599 
Stele 7 624; 13 105-10l>*, 116 
prmicic IS 105 
MpluMisleie 1.1 105 
StelMhopUlac 10 461 
.ttWevomoiias 8 109 
Mella, K. 9 528 
.Stellar assiK-idtUNis 11 49 
Stellar atnu^phetes 1 C30 031 
.Stellar erlipscx 2 188 
Stellar vvoliitlun 2 190; 

IS lOfi-llO 
binary stars 2 190 
carbon-niiiogcn ode 
2 472-47S 
coHnu»gouy 1 .503 
elements and nuclides 
(origin) 4 552-556 
external galaxies 6 6*7 
protott-proton chain II 47 
suhgiant stars IS 209 
variable star 14 279 
Stellar explosions 4 55S 
Stellar-inertial guidance 6 289 
Stellar interferometm*. Michel- 
son 4 130: 7 190-194 
Stellar magnetic field IS 110 
Stellar magnitude srr M.'q;ni- 
tude, stellar 
Stellarator 8 60 

plasma physics 10 S87 


Stella sea lion 12 98 
Stdleroidea see Asterozoa 
Stem (iMilany) 3 493; 13 110-124 
external features 
IS 111114 

general chatacteristiu 
IS 110-111 

internal features IS 114 
plant oigauii 10 308 
primary state of steins 
IS 114-118 

primarv vascular system 
13 116 

sccoiKlary state of stems 
13 118-121 

S|)cci.di/<*<1 ciert stems 
13 123-124 

stem types IS 121*124 
undcigroiind sictns IS 124 
vines IS 122 
woody 13 111 
Stem, branching IS 113 
Stem, columnar 13 US 
Stem. deli(|nesceiit 11 11.3 
.Stem, cxcurrent 13 1)3 
Stem cuttings 13 124-125 
pluiU growili 10 331 
Stent disiMM* srr Plant dist'use. 

arti(i(*s on specific plants 
Sieni nematode sre Plant 
dbeaite, at tides on spec i fie 
plants 

vStciii reptile II 484 
.Stem tot sef Plant di<!raM*. 

articles on specific plants 
Stf'iii I ml SM PLint diM'aso; 

ariides on siKrifu* plants 
Stem s.«wil\ 0 574 
Stcmonilaceae 8 087 
Stcmonilalcs 8 087 
Stencil: marking inks 7 112 
Sieiuil cithiiig: prinioil 
dmiit 10 594 
Stencil printing piucesscs 
10 005 

Strnroxaunis 3 .553 
Stcnelrinidea I 575 
.Steno, N 3 602; IS 168, 170 
StrfiofhLsma formosa IS 485 
.Stcnoglossa fee Nei^nstroiHXia 
9 34 

Stcnolaeniata 13 125 
SU‘noiii.i^lei iliac 6 103 
StoiiotKxlidra 4 29 
Stenofuts hispidus 4 29 
Stenoniurur 7 327; 11 484 
Stenosis: digestive system 
4 155 

gastrointcHiinal tract 
dtsonlers 6 72-74 
heart disorders 6 358*162 
.Stenortomum 11 541 
Stenostomum grande 11 542 
Stcnoihoidac 6 S7 
Strnvwithiiu 7 472 
Stensioetta IS 104 
StensioeUida IS 104 


Slentor 6 431; 1155 
Stenurida 4 360; 9 343; IS 125* 
Step-and-repett photocompos* 
ing maddnes 10 616 
Step-by-step switch IS 355-356 
Step-cut facets 6 lOS 
Step faults 5 194 
Step leader, lightning 7 509-510 
Step voltage regulator 
14 365-366 

Stephanian stage 2 469 
Stephanidae 6 574 
Steplianitc 12 329. 312 
Slephanitis pyrioides 6 405 
Stephanitis rhotlodmdri 6 405 
Stephanoceros 11 615 
Stephanofitaria ttilesi 5 260 
Stfphanou vphus 12 90 
Stephanou. S. E. I 101 
Strphanurut 13 193 
Stephenson, (icorge 12 3; 

13 I60r 

Stqdicnson, ). 9 315 
Steppe 3 190. IS 125* 

Asia 1 585-586 
vegetation distribution 

14 2H9 

Stepping of lenses I 449 
Stepping reflex II 401 
Sioradian 7 610 
Srercobilin 2 186 
Steuubtlinogeii 4 171 
Slerrulia nretu 0 297 
SterriiMatcae 2 384; 3 273; 

8 82 

Stcien hiityl iillitH'i 11 64.3 
Stereochemistry IS 125-127 
absolute cunhgtiraiioii 

15 125120 

alicvdic liydiocarbon 

1 243 244 

asymmetric synthesis 
"l 620-021 

chemical stnictnres S 32-42 
complex coiii{K)unds 
3 334-536 

conformational analysis 
S 397-398 

coonllnation (hemisliy 
S 461 

isomerism, molecular 
7 277-280 

optical activity 9 346-148 
racemization 11 199 
relative configurations 
13 125*126 
resolution IS 126 
sterefM{>edflc synthesis 
13 127 

see also Chelation 
Steieodlia 2 621 

celt-surface dilfetcntiation 

2 621 

Stcrei^astrula 3 255*261 
Stereogasinila larva 4 54 
Porifera 10 517 


Stereognomogram (cryataHog. 

raphy) S 608 
.Stcrcognosis IS 127 
Stcrec^fram 1 8S 
Stcreographic measurement 
(microradiography) 8 368« 
Stercographic projection: 
crystallography S 602-607 
map reproduction 8 97 
Stereoisomer 1.3 125 

carbohydrate 2 453-454 
Stereophonic hearing (bin- 
aural hearing) see Hearing 
Stereophonic sound IS 127-1^ 
architectural acoustics 

I 520 

broadasling 11 250 
cinematography 
S 127-129*; 9 357 358 
disk lecording and repro- 
duction 4 243-244 
magnetic rccoiding % 40 
optical reconling 9 .357-353 
reprodiK i ion systems 
12 521-522 

Siereoplotting 10 I5ti; 13 079 
Sicreopsis %re SlCHsistopv 
Stereoiadiogiaphv; metals 
II 3045 

.Stercoregiil.ir iMOsmet 10 179 
II Gill 

.Stet coscope 11 128 

niicrniadiugi.iphy 8 3C.H(i 
ladiogijphs 10 11)0, 

II :iOH-:toi 

.Stereoscopic hiiurics 2 187 I8s 
Sti'icM&copic photogijphy 

to 160 

Stereoscopic rangefinder 11 310 
Stereostnpic vision we Stereos 
copy 

Stereo&ropv IS 128 
hinCKiilars 2 192 
vision 14 338 
SteniMpecihc caialvst: 
ethvlcne-propvleiie 
co^mlyinei 11 644 
|Kdycthylcne 10 485 
polypiopylcne 10 485 
Sicrcospedfir synthesis 18 127 
Stereos{KNidyli 1 334; 7 S75; 

15 128* 

Stereotype 10 614 
Stcric effect (chemical reac- 
tion) 13 129-133 
addition reactions IS 131 
dectiophilic substitution 
IS 183 

elimination reactions 
18 132 

learrangement IS 130 
saturated nucleophilic 
I substitutiiHi IS 129 

utwaiurated nudeophiHc 

substitution IS 191 
see also Cliclation; Stereo- 
diemistry 



%Hkt, f. 


Steric facton (chemistry) 

9 460 

Sifrignuta 6 427 
S/rrigmatoeyitis niger see 
AspergiUm niger 
Simmyll 479; 13 133VS26 
Sterilization 19 133-137 
autoclave 1 674 
cathotte rays IS 135 
dicmical 19 136 
chlorine 13 136 
filtration 13 136 
food pTeser\'aiion 
5 425-426 

gamma rays 13 135 
heat 19 133 
hotair 13 135 
hydiogcit pcioxidc 13 136 
ltwho*iUtic 5 302 
milk 8 434 
070UC IS 196 
radiation sterilization 
13 135 

t%n<la11i/.)iinu 19 131 
ultra\iolet radiation 
13 135 

Sterling silvrt 12 331 
Siein, (> 4 17'J. H542 
Siotn. W. 10 33 
s.i'in (•criach ex^Mniincnt 
3 512; II 157 I5R 
Stern later 4 470 
SiiMii-Voliner reaction 
II 22(1 

Siein Have (lain 12 278 
V/firm hiruiida 13 495 
ftntatUstu'd 3 0 
Siernalira 12 955 
Utrrnafms 10 461 
Stmiarr/iuf alinfrom 4 42K 
Sioinaspitlac 10 462 
Siemcck, R. 13 655 
•Stmiinae IS 494 
Merniic* Crusiacca 
3 562 569 

^tfinopyguf elegans 4 428 
MemoirMniha 6 472 476 
Alphidae 6 474 
Aphoidca 6 474 
Chennidae 6 473 
Caxcotdca 6 475 
PsylUdae 6 473 
Xternotfim/v 14 167 
^ternolherus odaratm 14 167 
3ifinoxia 3 277 
Mernum: anatomy 12 363 
Arthit>|K>da I 555 
Crusiarea 3 562-569 
morphogemesis 12 355 
Stemiitator 3 45 
Steroid 13 IS7-I39 

adraaat cortex steroid 1 71 
aldcKtcrone 1 232 
androgen 1 898ft-39M5 
tecterial bienynthesrs 2 54 
bUe acid 2 185-1B6 
blodiemlstry 12 567 


Sterdd— toni. 

digitoxigenin 4 192 
hormone 6 480 
hyjicrseiisUivilv 6 592 
industrial production by 
fcnncntaiion 13 138 
lipid 7 529 
progesterone 10 644 
soune 13 137 
sterol 13 139 
stnictuie 13 137 
Steroid hormone 2 266 
aldoHtctono 1 232 
coilKal dtMiideis I 71 
estrogen 5 77 
imbalance 1 74 
oiKolog> 9 324 
stress (p\)(hological) 

19 1X0 

Sterol 4 236; 13 137. 139-140' 
absorption in bltxid 13 139 
as^nlnletty IS 139 
bile arid 2 IR>-1XG 
biosynMiesis 13 20 
cell pnitoplasl 2 613 
cholesterol 3 84 
ergosiciol 5 65 
exoetion 19 139 
gbeoside 7 529 
isolation 13 139 
patliologs 19 140 
translonuation la 139 
(rans)Mni in btood 13 139 
IS pcs 13 139 
5;/nr/»rt hnnifata 7 469 
Stethoscope 13 361 
Melsen. R. 3 201 
Stevens, K 11 9 128 
Susvatl.S K 10 48 
S'l H see (Growth hormone 
SIhenopis 7 466 
.S///ewo/»fi 7 466 
.Stibine I 478; 6 532, 546 
Stibnitc I 477, H 277, 13 I «)• i 
fitirliMorcus 2 940 I 

Slirhorotyie nephrops I 592 
.Stichorotvlidae I .592 
Stirhopathn teylonemii 1 48| 
StichopcNlictae 1 592 
Sthhopm 1 592; 6 465 
Stirkland reaction 2 46 
ShckIelKick6 7I;8 40't. 12 39t.. 

IS 140' 

Sticktiglii flea 12 345 
SlUlin ratnlina 6 562 
SticitHhtronomui 9 530 
SticItjcH formula 7 165 
SlicUjes inicgral 7 173 
Stiff-mud process 2 648 
Stiffness (daslicity) 4 421-422 
foreed oscillation 5 437 
spring coc^icicmt 4 600 
springs 6 342 

Stigma 5 99, 12 180; U 375 
Stigmarla 3 228; 7 457; !• 417 
Stigmatomyeosis 14 602 


Stilb 7 610 

Stilbaceae 5 562; IS 140-141 
StifMla 13 140 
Sltlbella vutgare IS 140 
Stilhellacrac 5 562, 13 140-141' 
Stilhriic dibroinide 3 397 
Stilbciie dU' 4 392 
Stinjcsirol 5 77 
Stilbitc 13 141*; 14 611 
Stiletto fly 4 212 
Still, sttippiiig IS 185 
Still wax 10 72 
Stillwater complex 10 13.51 
Stiipnonielane 3 77 
Stilt bug 6 401 
.Suit rexH 8 90 
Stilton cheese 3 15 
Sttlwell.C; R 3 207: 4 265 
Stiinulaicd phoioluiuinocc’ncc 
10 168 

StiiniilatiiMi deafness 4 21 
Stiniuii (trprodiitiivc be- 
havior). auditory 11 457 
chemical 11 457 
tactual 11 457 
visual 1 1 457 

Stimulus and rc*s])on<se: muscle 
(biophysics) 8 637 
{leiception 10 3 
icllev. conditioned 
II 597-399 

reflex, iincoiiciiiioned 
II 399 402 

Sting nematodes 9 60.9 
Stingles.s hones liec 6 582 
Stingray 11 .931 
Slink bug 6 401 
Stiiiklioin 6 469 
.Stinkpot 3 22 
Slfpa 3 190 
Stipa tparten 9 190 
• .Stipiiaiic acid 14 117 
Slipiilc 7 494 

Stirling's formula' lioli/maiiii 
statistics 2 280 
combinations and 
}N*imut.itions 3 305 
gamma riinetion 6 32 
scricTt 12 194 

'iPiiKioiit dentition 4 374 375 
StircMlonla 13 141 
Siirriii'g 8 51^'.524 
Stizosledim ranadrnte 14 3H3 
S(i:odec/ton vitrewn 14 383 
.Slobbc condensation 3 374 
.Stocliastic process 10 628; 

IS 59, 141-144* 
lemming theories 7 442 
Markov pmross 13 142 
martingale 13 144 
processes with 
independent increments 
13 144 

queueing theory II 188 
stationary process 13 142 
Stock. A. 2 171, 291: 12 320 


W 

Stock (gcolc^) 10 84, 421 
Rocky Mountains 19 410 
Stork (plant grafting) 2 361 
Stock ale 8 80 
Stock quotation ticker 
service IS 425 
Stockard, C. 11 476 
Stockliridge damper 14 53 
Stoddaul solvent 6 422 
Suxldart. D. A. 2 424 
Stodola. P. H. 6 184 
j Sloecharlmtn giardia 9 415 
j Siocrm<T 14 265 
' Stoic liioinetrv 13 144-147 

alloy structures 1 262-S%S 
concentration scales S 361 
definite composition, law 
of 4 43 

heat calculations 19 147 
indiistrtal IS 147 
molaiitv IS 145 
noiistoldiinmetiic 
miiqMiiittcb 9 138 
noimalilv 18 146 
principles 13 144 
titration 1.9 658 
weight-volume calcu- 
lations 13 145 
weight-weight probletna 
1.3 145 
Sinker 19 593 

moving grate 13 147 
spreader 13 147 
underfeed 18 147 
Stokes, C 12 513 
Stokes-Chuiningham factor 
9 587 

.Stokes' tonnula 7 171 
Stokes' law: aerosol 1 100 
Avogadro iiumiicr 1 (^7 
centrifugation (biology) 

2 638 

tinorcscenre see 
1‘Iiiurescenre 
particle pioprrties 9 586 
sedimentation < geology) 
12 137 

seUiineniarion (Industrial) 
2 635; 12 144 
soil mechanics 12 451 
visccMiiy 14 .933 
Stokes Un« 11 333-334 
Stokes shift (luminescence) 

5 494 

Stokc*s stream function 
13 147-148 

.Mokes' tlieoiein 2 414; 

19 MB' 

S'f’OL airplane I 86 
Stoie/fa fndica 10 201; 13 75 
Stoll, A. II 81 
Stolon IS 124 
Stolonifera I 455; 3 255;' 

13 148-149* 

Stolotheca 6 256 
Stolz, F. 5 41: 0 484 





Stomadi IS 149 
birdfl 4 258 
camivorea 4 159 
dlgeative gtand 4 ]50 
digestive system 4 152. 
15B. 166 

embryology 4 158 
feeding mtYlianismi and 
digeition 5 204 
fisli 4 158 

gastroitit(><itinal trark 
6 71-72 

pqitic ulcer 9 628 
phynioit^y 4 166 
reptiles 4 158 
ruminants 4 158 
Stomach disorders IS 149-150 
rongniital IS 149 
iiiiiaiiiniaiiuns IS 149 
tumors IS ISO 
Stomach poismi 7 140 
Stomata 7 436-441 

mechanism 10 288-289 
Stotnaiiiis 8 619 
Sromatopoda I 563: 3 563; 

IS 150-151* 
distribution IS 151 
economic im()urtancc 
13 151 

fosrils 13 151 
habitats 19 151 
morphology IS ISO 
physiob)gy IS 151 
reproduction IS 151 
Slottiiatoidd S 223 
Siummcl. 11 9 217: 12 1015 
Stomohlasiola 9 562 
Slotiiomrd 5 3; 6 399 
SiimKMlciiin S 281: 4 151 
Stomol»ufuUrs 10 202 
Stmnopneiiuidac 10 202 
StomoxvT 14 124 
Stomoxys rulcitmtii 4 213 
Stomphin S 256 
Stone (avoinhipois weight) 

8 188 

Stone. F. C S 500 
Stone. M. 2 289 
Stone. Richard O. 10 41.5 
Stone and stone products 
IS I5M5S 
aggtegate S 362-363 
broken stone IS 152 
cmntniction material 
4 614 

crushed stone IS 152 
dimendim stone IS 151 
qiiarrvhig 11 180-181 
slate (rooflng sttme) 

IS 152 

saa|Mtonc IS 387 
laic IS S86-387 
Stone cameo 2 428 
Stimc canal 4 361. .175 
Stone cat 2 552 
Stone cell » 78 
Stone cnb 4 SS. S4 


Stone crusher II 181 
Sttmefiy 10 415; IS 153 
Stone lithography 
10 618 

Stone settings 8 104 
Stonefruit I 494 
Stonehenge 1 515 
Stotielcy waves 12 151 
Stoner, E. C. 4 97 
Stoneware 10 546 
Sloncwoit S 10. 11 
Stony-iron meteoiite 8 314 
Stony meteorites IS 420-421 
heat proifuction in 4 332 
Stop band: filter 5 267 
Stop cylinder presses 
10 603 

Stop watch 14 387 
Stopback IS 398 
Slopes. Mai ie C 3 232 
.Sloping (milling) 8 480-482 
Stniage batieiy 4 412: 7 425; 

IS 153-1.59* 
nickel (adniiiini 
alkaline lialtciy IS 158 
silver oxidc-rinc 
nikstline hatteiy 1.3 158 
siatinnaiy imiallatlons 
13 155 

venting IS 159 
sef nito I.cad-aricl storage 
battery: Nickel iron :il 
kaiiiir h.ittetv 
Storage dei'ices IS 159 
cam 2 421 

cryogenic engineering 

3 571 

digital computer 

4 177-182, 185-186 

I elcctriMtatic storage tubes 

! 13 159, 100-162 

ferrite cores 5 221 
iiiagnetic coic matrices 
4 185; 13 159 

I magnetic drums IS 159 

' mercury delav lines IS 159 

register circuit 13 349 
relay 4 178 

sequential rimiits IS 346 
switching circuit 13 344 
S|(»r:ige rings 9 584 
Storage tube IS 160-162 
Chatactron gun IS 162 
enuing 19 160 
Ctraphechon IS 161 
latron 19 161 
Memotron IS 162 
Ratlechoii 13 160 
reading IS 160 
recording IS 160-161 
Tonotran IS 161 
I'ypotron 19 162 
visual IS 161 
writing IS 160 
Stoiax 4 858 
Stored-pn^ram digital 
computen 4 17548B 


Storii 1 524 

Stork; Cioonilformo S 120 
Storm IS 162-164 

anticyclones IS 163 
convergence patterns 
XS 162 

detecting formation of 
IS 16S-166/> 

divergence patterns JS 162 
dust storm 4 296-297 
electrical piocesses in 
I 635 

extratropical cyclones 
IS 162-164 

frontal storni.s and weather 
13 162 

geomagnetic see (leo- 
magnetic storm 
hunricane 6 520-521 
intcrtiopical convergence 
IS 164 

iiiagticlic xef Geomagnetic 
storm 

middle-latitude highs 
IS 163 

principal cyrUmc (racks 

13 164 

racial cleteclioii 8 318 319 
satellite observations 
8 322 

squall IS 21 

tinincleistoiius II 616 617 
tornado 13 685 
tropical 13 164; 

14 ne-rt?- 

Storm detection 13 165-1665 
.lircraft observation 

15 tri6fi-1665 
iiiriasonics IS 166 166<i 
tiicsosciilc systems 8 322 
microb.iiogi«iph l.i 166 
iiiicioMnsms 13 ItUui 
r.idai 13 165 166 

r:id.ii meieoiologv 11 212 
2l2d 

radni tracking 8 318-319 
rocket olisi'ivalion 1.3 J66u 

1665 

satellite obscu'valion 
IS 16rM-]665 
satellite pictuics 8 322 
sferics 12 237-238; 13 166 
.Storm petrel 10 637 
Storm surge 13 1665-166c 
Storm tide IS I665-I66r- 
Stout ale 8 80 
Stove bolt 2 277 
StovkD, N. 4 335 
Straight-line mechanism 
13 166( 166d 
epicyclic 13 166c 
grasshoppen* linkage 
IS 166c 

Peauodllier mechanism 
18 166ci 


Straight-line mechanism-ronr. 
Roberts' medianism 

13 166d 

Russell's linkage IS 1664 
Straight-run asphalt 1 591 
Straight-run gasoline 6 71; 

10 54-55 

Straight-snouted weevil 9 278 
Straight-tube boiler 14 412 
Strain (meclianics) 4 421-422: 

13 I66<i, 182-185 
elastic IS 181 
clcctrostrictive 4 541 
Hooke’s law 6 477 
inelastic IS 181 
linear 13 181 
plastic 13 181 
she.itiug 12 244: IS IRI 
structural dcilections 
I IS 203 
I voliiiiietiic 13 181 

see also Stress and stiain 
Strain (rock) 5 369; 12 149 
.Stiain. II. II. 3 80 
Stiain gage 13 167 
bonded 13 167 
as prcssine irnnsdiiccr 
10 583 

in hervonicxhanbius 
12 201 

stiain iiisc'lle 1.^ 167 
teini>erat(ire etfert 13 167 
iiiiliondcd 13 167 
wcigtil nu'a.sureincut 

14 463 

.Strain hardening 8 269-270, 

11 618; 13 181 
Strain markings 8 293 
Strain rate 10 398-402 
.Sliani losetlc 13 167 
Strain seiMiiograph 12 147 
Strain seismometer 4 349 
Strait of Cpibraltar 1 107; 

8 207 

Strait of Magellan 12 527 
.Strait of Messina 8 207 
Strait of Sicily I 107; 8 20? 
Stiaits of Dover 9 165 
Straits of Florida 6 294 
Strammonfum 9 547 
Strand. K. A. IS 43 
Stt.ind line 13 167 
Baltic basin 2 88 
inteq;lacial 6 192 
vegetation of 4 292(i 
Strand-line pools 10 63 
Strange jiarticle IS 168 
hyperon 6 587-588 
meson 8 247-250 
Strangeness conservation IS 158 
hyperons 6 587-588 
Strasburger. E. 13 873 
Strassmann, F. S 48 
Strata (archeology) 1 514 
StraU, rock 6 141; 13 169-1^0 
Strau^, game erf: game 
theory 0 24-SO 



Stratifiatlon (ledlmenury 

loclu) It ISO 

Straiigraphic antidine 1 469 
Stratigraphic lUHnenciature 
IS 168-169 

categories of aobdivisicmi 
IS 168-169 

names (rf subdividons 
13 169 

Pleistocene time units 
6 195 

Stratigraphic oil fields 5 175 
Stratigraphic syncUne IS S7S 
Stratigraphic traps 
(petroleum) 10 63 
Stratigraphy (araheolog)) 

1 514 

Stratigraphy (geology) 6 141; 
13 169170 
coal'mciiiiuic 3 239 
fades 5 175-177; 12 142 
objectives of 13 170 
palynology 9 527 
Sliatiomvidac 4 212 
myiasis 8 680 
Stratiotrs 10 332 
xSiiaiocumuliis 3 2J 1-212 
Stra(i>]>ausc 1 628. 8 324 
Stiato^plicrc I 628; 13 171* 
frer/ing trap 1 530 
o/onr I 628 
I>oIar regions 10 441 
radioactive fallout II 267 
temjH'iatine disiiibutioti 
iiicaMiiemcnt 8 323 
•S(i4(iim tp'iiniitativiini 12 48 
Stratum grniiuloHtim 1 1 469. 
474 

■Stratus 3 210-212 
Straub. F. 11. 8 542 
Straub. R. W. 4 175 
Stravinsky, Igor 1 552 
Sti.iwbfirv 2 432. 5 548 540; 

IS 171172* 
diseases 13 171-172 
distribution IS 171 
foliage diseases IS 171-172 
fruit diseases IS 172 
harvesting 13 171 
Importance 13 171 
nematodes IS 171 
propagation 13 171 
root diseases IS 171 
•Strawfiower 2 432 
Stray currents: terrestrial 
electricity 13 506 
Streak-plate technique 2 6; 

S 616 

Stream 11 581 

base level 5 359 
branch 11 581 
brook 11 581 
ocek It 581 
exotic 11 581 
Bow forecasting 12 S9S 
flow in karat regions 
1 882-SSS 


Str apteiw yca i bBiMomfo 


Stream—eont. 

flow in open channels 8 7-9 
flow measurement IS 172 
fork 11 581 
genetic types 5 357 
gradients 5 178 
Inierniittent II 581 
loads IS 1 72-173 
set also Stream trampon 
and deposition 
patterns 5 S60 
ix»wer from 14 399 
profile 5 SS9 
reat^ 11 581 
river II 581-583 
subterranean 2 571 
terriu»i 5 360 
see also River 
Stream channel: braided 
pattern 10 259 
capacity IS 320 
cutoff 5 511 
divenicHi 5 SIX 
migration 5 Sll 
i shape 13 320-321 

slope 13 321 

I surface water 13 316-321 I 

Stream diversions: hi della 
growth 4 50 

' on flood plains 5 311 

i Stream erosion: abrasion 

5 358 I 

base level 5 359 j 

' cavitation 5 358 

plains 10 257-25H 
; solution 5 S59 

! undercutting 5 359 

I Stream flow: extieme peak 
I flow. 1<I SIB 

I flow-duration ciirvei 

IS 318 

' ojx'M chaiiiu'l 3 7 9 I 

I retards IS 318 

seasonal disiributinn 
I IS 318 

I and watei quality 

I IS 319-320 

, water source 13 317 

.Stream function, Stoics 
13 147-148 

Stream giiging IS 172 
0 (H*it channels 3 8 9 
Stream pollution: allowable 
load 12 217 
deoxygenation 12 216 
oxygen balance 12 217 
sewage disposal 12 215 
Stream-sanitation studla 
' IS 318 

Stream tians|M>ri and depoii 
tion 12 1.36 137: 

IS 172-174* 
bottom load 12 1S6 
ddwis transport IS 173-174 
ddU dqxMits 4 48-51 


Stream transpenrt and deposi- 
tion— coni, 
flood plain deposits 
5 510; 16259 
meander-sediment 
relationdiipi 5 S11-S12 
modified Einstein 
procedure IS 173 
suspended load 12 136 
traction load 12 136 
Strmiming birefringence 2 248 
Streaming potential 18 174 
electrokinetic phenomena 
4 479 

elccircxMimosis 4 .525-526 
Streamline: Bernoulli's 
theoiem 2 169 
doublet flow 4 269 
Streamline flow 5 324; IS 175* 
laminar flow 7 S88 
SticMiiiiining IS 175-176 
airplane 1 2(0 
subsonic 13 175 
supersonic 13 176 
Streblidae 4 212 
Street, K. 2 416. 14 67 
Street lighting: incandcMeni 
lamps 7 50-54 
parallel system 4 423 
scries system 4 423 
sodtuni-vaixw lamp 
12 412 

sStrretxia rhaltenfferi 6 586 
Sttenglh. dieiernic4 114; 7 155 
Stiengili {>r maiciials 13 176- 
177 

hardness scales 6 337 338 
loading, transverse 

7 565-.568 

slirsvaiid stiain 13 lBl-184 
Strepsiptera 3 277 
Streptidine 6 224 
.StFeptcibadllary fever 1 1 346 
StreptohartUw 5 96 
StreptobariUus month’ II 345 
Streptohat Ulus monUi/ormis 
2 71 

Sheplocara 13 7 
Strtpto>t'tpu.\ 14 305 
Slreptoces nourrei 1 466-467 
Diplororcus 7 .381 
LactobacilUccae 7 381-382 
Leuconoslor 7 381 
Pedi'oc orctis 7 381 
Peplostreptocorem 7 381 
Streptocorrus 7 381 
Streptococci: blood plate 
hemolysis 2 270 
breast disorders 2 326 
fluorescent -antibody 
method 8 88S 
pathogen (soil) 9 594 
phamyx disorders 16 100 
rheumatic fever II 546 
Strepforocruj 2 6, 19. 19S; 

IS 177-178* 

antimicrobial actiem of 


StreptO€Oceus--^nt. 
penicillin 9 620 
arthritis 1 554 
beer InfecUoni 6 81 
dntnn 4 91 
epidemiology 18 178 
eryebromydn 5 66-67 
growth in liquid media 
IS 177 

growth cm solid media 
IS 177 

important species IS 177- 
178 

laettc acid formation 
2 41 

LactobadUaceae 7 881 
Lanccfield differentlathn 
scheme 7 390 
leukcKldin 7 485 
milk contamination 8 481 
morphology IS 177 
Streptococcus eremoris 2 S80 
Streptococcus diacetyiactis 

2 380 

Mreptococtus faetalis 2 195, 
461: 5 369; 7 581 
bioassay 2 194 
Streptococcus hemotytieus: 
antibiotics active against 
1 466-467 

mastitis (cows) 8 170 
rheumatic fever 1 1 545 
siatlet fever 12 51 
skin disorders 12 369 
taxonomy 18 177 
Strefilocoecus lactis 2 880; 

3 12;8 4SJ.4SS 
lactic acid 7 878 

Streptococcus Uctis var. 

malti^nes 2 380 
Streptococcus pluton 7 122b 
Streptococcus pyogenes 2 19, 
461; 13 Z53 

StrepUKorcus mlivariux 2 49 
Streptococcus thermophilus 
S 14. 8 451. 435. 4S5 
Streptococcus viridans 6 SS9. 

Iti 426; IS 52B 
Strrptodomase 2 19 
Streptidcinase 2 19 
virulence 14 328c 
Slreptomyccs 1 466-467; 

8 340; 12 65. 401; 18 178 
Actinomyceuceae 1 56 
Streptomyces albo-niger 
1 466-467 

Streptomyces ambofaeiens 
1 466-467 

Streptomyces ontibiotiem 
1 466-467 

Streptomyces aureo/aeiem 
1 466-467; 8 88; IS 527 
Dnggar 4 58 
Streptomyces bUtiniensit 
1 466-467 
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Stnptomyces erythreus 
1 466-467; 6 66 
Streptomyces feofaeiem 
IS 529 

Streptomycfs floridae 
1 466.467 

Streptomyces fradiae I 466-4H7, 
9 95 

Streptomyces gnryphalus 
S 644 

Streptomyces grhcus 1 466-467; 

5 569: R 589; 13 178 
Streptomyces hahtedii 

1 466-467: 2 461 
Streptomyces hvf^oscopicus 

2 461 

Streptomyces kanamycettcu^ 

1 466-467: 7 929 
Streptomyifs Invrndulae 9 641 
Streptomyces mashwfnsis 
I 466-467 

Streptomyces niwus 1 4G6-467 
novobiocin 9 173 
Streptomyces nodmm 
I 34U942; 466-467 
Streptomyies firmer/ 

1 466 467; 5 569: 9 296 
Streptomyces orchidacetts 
1 466 467; 9 644 
Streptomyces onentalis 
I 466-467 

Streptomyces pitnicens 
1 466-467 
viomydn 14 327 
Streptomyces rimosm 
1 466-467 

oxyustracycline 9 475 
Streptomyces apheroidcs 
1 466-467 
novobiocin 9 173 
Streptomycet vertezue/ae 
1 466 467; 9 66 
Streptomyces viridt/adeos 
IS 529 

Stn>(>tuniyiriti(c:ie IS )7K 
Actiuomycctales 1 56 
Uxoniimy 2 11 
Screplomytin 1 464, 468. 475: 

7 314; 19 178-179, 528; 

H IBr, 22 

paia-ainiiioHjlu)lic acid 
1 320 

antimicrobial Hpertrum 
IS 179 

devdopnieiit of drug 
resistance 4 276 
glycoside 6 224 
with iMmicodnic acid 
hydra/ine 7 283 
medical mycology 8 678 
pharmaroiogy 19 179 
plague 19 256 
plant disease control 
10 316 

source o£ guanidine group 
in molecule 1 529 
use In tuberculosis IS 179 


Streptopelia risoria S 302 
Streptrac 6 224 
StrcpUMpomiigiura I 57 
Stirss (mechanics) 13 181*164 
analysis 10 149-151 
andastic 1 999-400 
breaking stress IS 182 
combinet! stresses 19 182- 
183, 552 

comptessive 4 419: 19 181 
creep oC materials 
3 540-541 
elastic 4 419-422 
Hooke's law 6 477 
impact strength 19 184 
metals 8 267-269 
modulus of elasticity 
H 606 

modulus of lupturc 
19 182 

Nhilir's (irde 19 189 
pholoelastic analysis 
10 149 151 

plastic dcformaifon of 
I inetaN 10 398-102 
I |>ro{Mii(ioiial limit 19 1H2 

I roiliencc 11 487 

shear 4 419, 12 243: 

13 182 

strain gage 13 107 
stiiiin lOMrllc 13 167 
stress-strain diagr.itii 
8 269-270; 13 182 
struettires 19 195-199*. 203 
tensile 4 419-420, 19 182 
theiinal 13 551 552 
iilliiiiaU' Hlrrnglh 19 182 
I Stress (ps\clmlogical) 

I 19 179-IRl 
j in binh^v 19 180 

j endorrino incrbanisiiis 

! 4 595 

! in tmgitiecriiig 13 IHU 

measurement 19 180 
perKoiiaUly tluMry 10 96 
in physhs 19 IKO 
svstrmatiralion of 
tciiilinologv 19 180-181 
Stress (twk) 4 613: 5 192; 

12 149 

Stress (soil) 12 456-457 
Stiess and siiaiii 19 181-184 
see also Stre» (mc'Chaiiicii) 
Stress concenti.ilion 19 184-185 
dksifMlioti 19 I8f 
fatigue failure' 19 184 
relid by plastic yielding 
13 184 

Stiess coiroHioii 3 489; 8 293 
Strcu-elongation behavior of 
polyincis 10 1766 
Stren relieving (metals and 
alloys) 6 379 

Strencoat technique 2 285 
Stressor IS 180-18! 


• Stretdi formii^: sheet metal 
12 250-251 

Stretch receptor; lu control 
10 528 

posture, regulation of 
10 528 

Stretch reflex 11 401 
regulation of 10 528 
Stretdiing: sheet metal 
12 249-250 

Striatal body (nerve) 9 57 
Striated muscle 8 636 
Striation (glow dischaige) 

13 185 

Stridulation 6 400-410 
Striga 10 336; 19 664 
Sirigidae 13 185 
Strigiformes 1 694; 9 460; 

13 185 

Sirigomonas 1 700 
Sirigiilatcae 11 110 
Strike (gt'olt^y) 5 192 
Strike-slip f.iuU 5 192. 194; 

II 570 

Stringed iii.Miiimrnls 8 665-667 
SirhigKtcrphalm hwtint 4 87 
' Striugoceplinlm fauna 4 89-iK) 
Stringocephahts /one 4 88 
Strings: vibration 14 313 
, Sli ip-chan rcconlers 11 380 
\ Snip tniiiitig 8 •178-480 
I Striped hais 2 lOR 
; Striped cuciiinlMT iHftle 3 287 
'StriiMil killilish 9 619 
i Striped maple ff 99 
Striped ihrips 13 628 
I Striplincs 8 423 
Slrip|M‘r (gas-liquid mixlurev) 
13 185 

, Stripping- prmdeum cn- 
giiM-eriiig 10 59 
Stripping (ga«>-liquid 
miMures) 19 185-186 
I .Stripping reaction: nuclear 
I uMctions 9 201 
j SttiPrinter 3 348 
Strix s'uria 0 460 
j Stmbila 12 165 
.Strohifarithrs 10 337 
Strobni/ation: animal 11 448 
StTobilus: CyclophylUdea 
3 642 

Strobo«o|w 19 186-187 
Stroboscopic photography 
10 159; 13 187-190* 
Sirohine\'cr, F. 2 386 
Stroke, G. W. 4 265; 7 501 
Stroke: hemorrhage 6 412-413 
Parklnmn's disease 9 567 
Stroma 4 360; 7 267 
Stromateidae 10 10 
Stromatolite I 237; IS 190-191* 
limestone 7 516 
Siromat^rofdca 3 261; 

IS 191-192* 

Sphaerioidaceae 12 604 
Strombacea 6 77 


Strombidae S 961 
Strombidfum 0 917 
Stromboll 5 120 
StromboUan eruptiomi 14 554 
Strombomonas 5 98. 99 
Strombitt gigas 9 Ml; 6 191 
Strombus pugith 9 ,362 
Stromgrai, Elis 8 312 
Strong electrolytes 12 494 
Strong interaction (physics) 

9 .566; 13 362-363 
Sliongylida 9 30, 33 
SLrong>'lidae 13 193 
Sliongyloccntrotidac 4 3726- 
373 

Stmngyloidea 19 192-193 
diagnosis IS 193 
economic inif>ortance 
13 192-193 
life history 19 192 
tnorpholt^y IS 192 
prevention IS 193 
treatment IS 193 
Sirongyloidrs ransomi 11 510 
.7/r«wgy/o»Vlev sterrorahs 
II 5W54I; n 193 
Sliougyloidiasi.s 13 193-194 
StrougUus II 511, 19 193 
Siroiitiaiiitc 13 194 

carlMiiate minerals 2 468 
I stronliiiin oic l‘>4 

StioiUiiitii 4 515; 19 10|-1% 
anidvlical methmU 13 I05 
in aiagotiiie 1 496 
in i-ele^titc 2 587 
I (tinleni 111 pieseiU (l.n 

I organisms 9 517-518 

' eledron configutallon 

I 4 ri04 

j extraction of llic metal 

I 19 194 

I extractive metallurgy 

! 8 278 

{ loniration potential 4 504 

isotopes in nature 11 593 
limestone 7 515 
organomeialUc coin|K>und 
9 402 

principal compounds 
19 194 

properties IS 194 
uses IS 194 
Scrontium-90 12 S67 

radioactive fallout II 268 
Strontium dtanate: imitation 
of diamcmd 6 101 
Stropanthin 6 115; IS 195 
Strophanthus 6 115; IS 195 
Strophanthus hispidus IS 195 
Strophanthus konibe IS 195 
Strophiole 12 144 
Strophomena 2 315 
Strother, W. 10 126 
Stmuhal, V. 1 91 
Stroithal number 1 91 
aeroelasticicy 1 91 
aircraft noise 1 189 



SuIWuntat modw lc rton 


m 


jtrowger, Almon B. 18 8$5i 455 
Stronger switeh 18 855 
Structural adheiive 1 66-70 
Structural analyiii 18 195-199 
equilibrium 18 196 
indeterminate tntsiei 
18 198 

influence lines IS 198 
model analysis 13 199 
principle oC superposition 
IS 196 

statically determinate 
structures IS 196 
ftaticaby indeterminate 
structures IS 19G 
structural deflections 
IS 20S 

wind stresses IS 196 
Structural anticline 1 469 
Structural bonding* 1 67 
Struaural connexions 
19 199-203 
bolted joint 2 277 
ccrentriiallv loaded ton- 
nections IS 201 
joint (meilianical) 7 31G/> 
inoiiiciu-rciiMing con- 
nertions 13 202 
pinned ronnertiont 13 202 
rtvtied joint 11 587-588 
rivcteil or bolml web ton 
noctioiis 13 t99'20(» 
rivets in tension 13 201 
seat connerlions, stiffened 
13 201 

scat connertions, un- 
stiffmed 13 200 
welded joint H 464-465 
welded web ronncttions 
13 200 

^tructuial deflections 13 203 
beam IS 203 
Maxwell's law of re- 
ciprocal deflections 
1S20S 
tniw IS 203 

Struaural daign: architec- 
tural engineering 
1 520-521 

combined axial and bend- 
ing moments 2 114 
Uiermal stress IS 551 
Structural drawing 4 612 
Structural engineering 
12 449-458 

Struaural flight tests I 191 
Struaural geology 6 140; 

18 203-204* 

diapiric stniaures 4 102 
ex|mimental models 
IS 204 

experimental tests 18 204 
extrusive stractures 14 353 
fal»ic analysis IS 204 
fault and fault struaurcs 
5 19M93 


Structural gcology-cont. 
fold and Md systems 
S 967 

geosynclinc 6 178 
intrusive struaurcs 
14 353 

joint (geology) 7 316 
laboratory experiments 
Me Rock mechania 
I Sttboceanic IS 220-223 

' tectonic patterns IS 406- 

413 

j Struaural materials 18 204-205 
; brick 2 330 

building sttHic IS 15M52. 
205 

cement-asbestos 2 627 
clay products 3 167 168: 

13 204 

concrete 13 205. 362-366 
laminated striictiinil 
lumber IS 205 
struaural metah IS 205 
striicliir.d steel 13 205-206 
wood IS 205 

Struciutai mcml)ers; beam 
rolutnm 2 114 
be.iins 7 565-568 
bending inotnent 2 162 
cantilever 2 489 
column 3 302-305 
a>ncretc beam 3 '*67-370 
concrete column 3 370-371 
concrete slab 3 371 373 
curved bars 3 631-632 
ginler, plate 6 18R 
gypsum plank 6 301 
plates 10 407-410 
shear center 12 *44 
Stiintiiral iwtrologv 13 205 
meldm»i)diu nK.ks 8 2065 
2*17 

Strurinral plate -trr Plate, 
struaural 

Structural shells: barrel- 
shaped II 620 
cylindrical II 620 
dome-shaped II 620 
hyperbolic paraltolold 

n 620 

spherical II 620 
Structural steel 13 205-206 
Struaural synrline 13 373 
Structural testing: airaaft 
1 188 

Stniaural tile 3 167 
StruauTc. spacerraft see 
Spacecraft stniaurr 
Stniaures* arch I 507-509 
beam vibrations 8 192-193 
bridge 2 331 
buildings 2 363 
chimney 3 61-62 
cofferdam S 1^7-268 
dam 4 4-11 

flexural memben IS 203 
groia 8 275 


Struaures-ront 

joint (mechanical) 7 3165 
loads, dynamic 7 568-569 
loads, repeated 7 569 
missile launching block- 
house 7 417-419 
molecular sieve 8 546 
pile foundations 
10 226-229 

pressure vessel 10 584 585 
retaining wall II 534'535 
sea wall 12 101 
stress and strain IS 195-199 
alruaurat cofinertiom 
IS 199-203 1 

see alw Structural analysis 
Structures ^engineering) 

S H9; IS ZOfi- 
design 13 206 ! 

trestle 14 80 81 
truss 14 121 
tspes IS 206 

Struaurcs. statirallv indc- i 

terminate: cantilcvcr 
method for wind stresses i 

IS 196 I 

C'astigliano’s theorem ' 

IS 197 

methof! of least work 
IS 197 

moroeui distribution 
method IS 197 
portal method for wind 
strcssei 13 196 
slope ilefleriion method 
IS 197 

three-moment equation 
IS 197 

.Strutftio 9 449 

Sfruthio mmrim 9 449, 13 206 
4 199 

Slnithioniilje IS 206 
’ Strulhioniformes I 694; 

IS 206-207* 
ostrich 9 449 
Strnlt. y W 8 319 
.Stn-chnine 7 62: 10 434; 

13 207* 

GentUnale* 6 115 
Todenticide 11 615 
stivdinus 2 440: 6 115; IS 207* 
.Strychnot raslelnaei IS 207 
Strychuos nux-votnira 13 207 
StrycAnor tinite 13 207 
Slrychno^ toxifera IS ^7 
Strymon afadka 7 463 
Stvymon Uparops 7 463 
Stuart faaor 2 266 
Stubaier Alps 5 117 
Stubble-inolch fanning 12 433 
Stucco 10 397 
Stud: fastener It 86 
Student t distribution 2 227; 

IS 70 

Stuhlinger, E. 7 245 
Sturgeon 1 46; IS 207-208* 


Stum's theufrem 8 47 
Sfumella 7 404 
Stumeffa megna 7 404 
Stumella negleeta 7 4r04 
I Stumidae IS 54 
I Stumus I’ulgarh IS 54 
Stuttering 12 598 
Sty IS 208 

Stfeta 2 257; S 108; 4 566 
Stylaster $ 255 
Siylasterlna S 255; IS 208 
Stylidmccae 2 432 
Stylidium 5 S7 
Stytifer * 598 
Stylinothn IS 986 
Stylinodontinae IS 386 
Stylothaela 6 77 
I Xtylorheiron 4 40 
: Stylwhus elliptims 10 466 
Siylulltcs 7 516; 13 208* 
Stvlumniatophora 6 77 
Stylomvciii see Puromycln 
Stytonvehia 6 598 
Stylophnra 12 76 
Stytopidac S 277 * 

Stylus: (.tdeopirra S 280 
Stsptic 1 290 
Stypticin 9 4 
Siyptol 9 4 
Stvracaccac 4 .358 
Slyraiasler 9 509 
.ftyrux benzoin 4 358 
S/yrax officinatis 4 358 
Styroic 6 535; 10 '^7: 

IS 208-209 

butadiene styrene rubber 
II 639 

a>al chemtad S 235 
])etrochemioil 10 45 
pc»1ystsrcne rosiii 10 491 
Styrene-butadiene: ropotymer 
10 492 

paint latex 10 46 
rubber 10 46 
Siyrian Alps 5 117 
Styrofoam: thermal insulator 
6 374 

2-$tyrylqulnuline 11 193 
Subacute bacterial endocarditb 
1 466-467: 6 S60 
SiibaduU 5 82 
Subaeriat solution: of lime- 
stone 7 SS2 
Subalpine fir 5 278 
Subautaraic Intermediate 
Water 1 626 

Subarctic Bottom Water 1 9SS 
Subarctic Brown Forest lolli 
12 441 

SubaaUc islands 1 521-586 
Subarknsc 1 532 
Subbituminom coal 8 230-231; 
8 452 

Subboundaries: metallt^aphy 
8 29S 

Subcarrier modulators: 
metering 18 428 



Subdivtin ineiy 1 487 
anomiliet 8 617 
Subdimax* ecology IS 2S2* 234 
Subdover S 220 
Sobcutaneoiu connective 

tissue 1 70 

Subdivision draft 12 274 
Subdivision of ships IS 274 
Suberic add 2 475 
Suberin 2 617: 7 439 
Suberita tlomunrulus 10 519 
SuberitfJ fiats S 159 
Subglanl star 13 40-43, 209* 
Subgraywacke 12 142. 241: 

IS 209* 

Siibhedral crystals 7 11 
Subimago 5 32 
Subjective tones 8 160 
Sublacustrine canyon 14 146 
Sublepidophloios 7 457 
SublepidopMoiot iientTicosm 

7 457 

Sublevel caving (mining) 

8 462 

Sublimation IS 209-210*; 

14 946 

Born-Habcr cycle 7 247-246 
energy requirements 
13 210 

puriSeation of reagent 
dhemicals II 370 
separation (chemical and 
physical) 12 186 
triple point IS 210 
vapor preuure IS 209 
see olio Distillation 
Sublimation, heat of 4 519 
Sublingual gland 4 164 
Sublit mral rone 6 107 
Subniachinv guii 1 597 
Submandibular gland 9 370 
Submarine 13 210-215 
antisubmarine warfare 
1 484-486 
autopilot 1 669 
dasslficatioii 13 211 
design IS 210-111 
ECM systems 4 521 
equipment IS 2t 1-214 
escai>e systmo IS 213 
nudear propulsion 13 215 
nuclear reactors 11 361-964 
periscopes IS 213 
propulsion IS 214-215 
rescue chamber IS 213-214 
resistance 12 279 
simulator 12 340 
snorkeling IS 215 
sonar 12 502-504 
lUbUity 12 272-273 
torpedo Oring IS 218 
trim 12 272-27S 
Submarine cable: breaks in 
IS 215 

telegraph IS 424 
teleplione serrioe 18 489- 

440 


Submarine canycm 18 215>2t0 
erosion of 14 146-147 
Gulf of Mexico 6 293 
loimshore sediments 12 305 
Submarine design 14 2-4 
Submarine geolt^y see Marine 

g«iogy 

Submarine periscope 10 18 
Submarine simulator 12 340 
Submarine telephone cable: 
oveneas tdephone service 
IS 439-440 
repeaters IS 439-440 
Submarine tender 12 267 
Submarine topography 

13 216-223 

abyssal floor IS 218-219 
Atlantic Ocean 1 623 
off coast of California 
8 1S3 

continental margins 
13 216-218 

continental shdf and slope 
S 423 

deep-sea trradies IS 222 
deeps (table) 4 S26 
guyut 12 122-123 
Indian Ocean 7 56-57 
mid-oceanic ridge IS 220 
ocean basin floor 
IS 218 220 

ocean basin formation 
IS 223 

ocean basin structure 
IS 221-222 
oceanic rises IS 219 
Pacific Ocean 9 483-485 
photographic provinces 
IS 216-220 

seamounts 13 122-123. 219 
sounding corrections 
IS 216 

soundings IS 216 
stnictunl baichcs IS 218 
submerged benches 18 218 
underlying structure 
IS 220 

see also Oceanic islands 
Submarine transmission lines 

14 54 

Submarine tieiich IS 412 
Submarine volcanism 9 261; 

14 S50 

seamount 12 IIS 
Submaxillary f^and 4 164; 

9 370 

Submerged-arc furnace 5 224 
Submenjed arc welding 14 467 
Subinerged-ccunbustion 
evaporanm < 126 
Submerged culture (micro- 
biology) S 616 
Submergent riiorelines 8 24S 
Submersible ofift: bathyscaph 
2 109-110 

lubmailDe IS 210-215 


Subminiatuie camera 2 429 
Submueosa: digestive lyitem 
4 155* 158, 161* 163 
Suboceanic relief 13 216-220 
Suboceanic structure 
IS 220-224 

Subophitic texture 2 105 
Subpaliiura: nervous system 
9 46 

Subroc 1 465 
Subsequent stream 5 857 
Subsidence topography 7 S3S 
Sulnonic Right 13 224-229 
acrmlynamic fora* 

IS 226 

drculation theory of lift 
IS 224 
drag 13 225 

effect frf viscosity 13 224 
finite-wing effects 1$ 228 
lift-control devices IS 227 
lifting-line theory IS 228 
Prandtl llftlng-Hne 
theory 19 228 
separation IS 224-225 
stability and control 
IS 228 

stagnation points IS 224 
Suluonic flow 13 175 
Subsoiiir frequency 12 506 
Subsonic wind tiinnclv 

14 499 

Subsonic wing 14 508 
Subspa^: Riemannian 
geometry &16S 
Subspecies 12 372 
Substance P: cardiovascular 
system 2 SOS 
Substantia nigra 9 547 
Substation, electric power see 
Electric power substation 
Substitution in integration 
7 167 

Substitution reaction 

15 229-2S0 
bmzyne 2 165-166 
coordination chemistry 

8 461 

diarotization 4 106 
electrophilic and nucleo- 
philic reagent 4 526 
elearophiilc substltutltm 
IS 229-230 
esterification 5 75-77 
Fricdel-Crafbi reactfon 
5 536 

halc^i[enation 6 325-330 
nitration 9 103-105 
nuckophilic substitution 
IS 229 2S0 

organic chemical syntbals 

9 391 

rs^ical substitution 
IS 229-230 
lulfonation IS 251 
see also Steric effect 
(chemical leactiosi) 


Subitltutiona! alloy see Alloy 
structuKi 

Substitutional impuritim: 

crystal defects S 582-584 
Substructure: metalh^aphv 
$ 293 

Subtense bar 1$ 92S, 925 
Subterranean water 6 276 
Subterranean watercoune 
2 571 

Subtilin 1 464-468; IS 230 231' 
amino adds I 308 
in food processing 19 2Si 
mode of action IS 23] 
production 13 290 
Subtraction 13 231 

analog computer solution 
1 368-370 

digital oftmputer 4 182 
number s^tems 9 220 
Subtractive ralorimetrr S 301 
Subtractive processes: color 
photography 10 167-ll)H 
Suhtropiial tonvcrgeiicc 
1 439 

Subtropical easterlies 14 495 
Subtropical oceanic high 
14 448 

Subulites 9 34 
Subulura 9 476 
.Vtihu/urn brumpti 9 476 
Suhuluridae 9 457 
Sut^ryl 12 1 

Succession, ecological 3 32B: 

4 408:5 12-15; 1.9 231-236* 
classification of setes 
IS 252 

climax and dImate 
IS 2S4-235 
dimax coinmunlly 
9 182-186 

diinax a)mpiex IS 234 
€»astal dunes 4 292a 
convergence toward the 
dlmax IS 233 
effects of dianging cUmat 
13 234-295 
forest 5 450-451 
importance IS 285*236 
Lake Michigan 4 293 
monocUmax and poly- 
Climax concept IS 234 
mosaic nature 18 233 
nature of succession 
IS 2S3-2S4 

prevalence IS 2S5-2S6 
regional dlmax IS 234 
icic IS 291-292 
stages 18 232-239 
subdlmax iS 254 
succession and zonation 
13 233 

succession based upmi soil 
development IS 233*254 

successlon-retrogiesiion 

cydesUSSS 



Sucoeision, ecological—eont. 
uaastoii zcmei IS 285 
typa 18 291 

uses d succGutOQ by man 
IS 286 

Succetsiun, plant 5 96fr: M 287 
.Sttcctnamide 1 808 
Succinate 1 817; 5 74 
Surrinic acid 2 88, 475; S 78; 
5 29; 14 126 
Krebs cyde 7 870 
N'Succinyl-alpha-amino- 
cpsilon-ketopimelic acid 
1317 

Sucdnyl CoA I 317; 2 57 
pantothoiic add 9 588 
N .Succinyl-alpbiiCpdlon- 
(liaminopin^ic add 1 817 
Sucdti)! glydne 2 57 
S Sucdnyl-6>hydroxypyrldine 
2 87 

SucxinylchoUne 6 508 
Succus entencus 4 172; 5 ’<^4; 

7 531 

Sinker 3 649: IS 236- 
Sucker-rod-type pumps 9 284 
Siickfly 6 405 | 

Sill king Hcc 1 483 j 

Siirrase 2 461 ! 

Swiow IS 236*. 23'? | 

biosynthesis 13 236 
carbohydrate nietabolisiii 
2 459 

dtnctraii 4 91 

food inanufacUiring 5 409 
fructose 5 541 
invert sugar IS 236 
plant inetalwlUni 10 352 
plant It auslocation 
(oigniiir siiUi(cs) 10 879 
uridine dipbuspltoglucose 
{UDm 14 219 
Surtorida 6 467; 11 53: 

IS 23C-2S7* 

Sudden ionoipbcric di$- 
turbano! (STD) IS 285 
Sudiferous gland 14 546 
Suede leather 7 447 
Sum, £. 2 239 
Suess, H. E.4 552: 11294 
Suez Canal 8 207 

ship dearance 12 257 
Suffolk stallion 6 489 
-Sugar 2 450: 5 541; 9 915; 

IS 237-240* 

beet residue use IS 238 
beet sugar IS 288 
beet sugar rdinii^ IS 288 
cane juia IS 2S7 
cane si^ar manufacture 
IS 2S7 

comparison with sytitlietlc 
sweeteners IS 289 
diseases IS 240 
harvesting 1 ISl 
honey IS 289 
UctOK IS 289 


Sugar-eont. 

maple sugar IS 289 
molasses IS 288-289 
monosaediaride S 578 
nutritional value IS 238 
other sources M IS 238 
raw cane sugar IS 237 
stardi IS 239 
suciose IS 236 
syrup 19 239 
use in organic synthais 
IS 238 

wood chemicals 14 528 
Sugar alcohols 8 5^ 

Sugar beet 5 182; 13 240-241 
black root IS 241 
curly top IS 240 
leaf s{x>t 13 241 
virus vvllows 13 241 
world beet sugar produc- 
tion 13 240 

Sugar Ginc B 182: IS 241-243 
chromosome number 
IS 241 

diseases 13 243 
structure 13 241 
world cane sugar produc- 
tion 13 242 

Sugar confoiinatiott 2 457 
I Sugar CFO{>s 13 243-244 
Sugar maple 8 99 
Sugar mercapials 8 SB] 

Sugar metabolism: insulin 
7 163 

sea abo Carbohydrate 
metabolism 
Su^ar palm 18 249 
Sugar phosphates 8 582 
Sugar vinegar 14 324-325 
Sugarberrv 6 913 
Siigilen. S. 9 542 
Suldar 1 568; 6 460 
Sulformes 1 567 
Suint: wool 14 546 
Sulaiinan Range 1 577 
Sulawesi 4 357 
Sulcus 9 57 

Sulfa drugs 13 244-245*, 625 
activity 13 244 
and antibiotic 1 464-468 
bacterial resistance IS 24U 
mode of action IS 244 
title effects IS 244 
Sulfadiazine 2 257; 11 114; 

IS 244 

Sulfadimetine 13 244 
Sutfaguanidine IS 244 
Sulfamate 18 245 
saccharin 12 1 

Sulfamcrazfne 2 257; 11 IM 
Sulfamethazine 11 114 
Stdfamethoxypridazine IS 244 
Sulfamic add 18 245 
Sulfane S 41 
Sulfanilamide 5 29 
SuUanilic add 1$ 245 


Sulfapyridine 11 111: 18 244 
Sulfate IS 245, 264 
caldum 2 899 
diemica) oxidant 9 463-464 
sulfonatlon 13 251-252 
Sulfate process: beryllium 
metallurgy 2 176-177 
cdlulose 2 625 
wood pulp 9 539 
Sulfate-redudng bacteria 

12 140 

I in Black Sea 12 140 
see abo Clostridium; 
Desulfovibrio; Soil 
I microorganisms 
I Sulfate tuip«itine IS 387 
Sulfathia/ole 13 244, 599 600 
Siilfenamidc 18 246 
Sutfcnic adds 13 262 
Sulfenone: miticide 8 518 
Sulfenyl chloiide 9 405; 

IS 245-246* 

Sulfenyl thiocyanate IS 603 
Sulfcttonc IS 25^ 

Sulfhydryl com|>ounds 8 227 
organosuUiir compound 
9 405 

.Sul6de 13 246 
olcftn 9 312 

organoiiulfur comiKiund 
9 405 

dlicon 12 322 
lhiot;thcr IS 605 
Sulfide minerals 13 246 
Sulfide oies 9 379. 383-888: 

13 246 

pyromeiailurgy II 119 
Sulfide phaw cquilthrta 
13 246-251 

experimental techniques 
13 247 

Idcnlibcation of phases 
11 248 

phase rdatitms in binary 
systems 13 248-249 | 

phase relations in ternary 
s^tems 18 249 
quendiing procedures 
13 247 248 

reacticHi rates 18 247-248 
^ >tdfide research: sample con 
I tainen IS 247-248 
Sulfinic arid IS 251, 262 i 

beta-Sulfinylpyruvic acid I 

» 650 

$u16«nazole IS 244 
Suiate 1$ 251. 260 | 

Sulfite process; cellulote 2 625 ' 
wood pulp 9 589; 14 529 
o-Sulfobenmic imlde 12 1; 

IS 239 

Sulfonat: hypnotic 18 263 
Sulfonamide 1 $QZ. 475: 

IS 244, 251*: 14 22 
para-aminobeuzoic add 

1 819 

badilary djwntery 2 2 


Sulfonamide^ronf. 

indusion blennorrhea 7 88 
oTganosulfur oiMnpound 

8 405 

(riaguc 10 256 
Sulfonamide-formalddiyde 
resins 14 217 
Sulftmate IS 251-252 
Sulfonatlon IS 251-252 
alkane 1 250 
catalysts IS 252 
equipment IS 252 
industrial aspects IS 251 
sulfonating and sulfatlng 
agents IS 252 
sulfonic add 18 253-254 
I sulfonyl chloride 13 254 
uses of sulfonates and 
sulfates IS 252 
Sulfone (antlmiorobtal use) 

13 254 

Sulfone (chemical) 

13 254, 263 

organmulfur compound 

9 405 

Sulfonic add 13 253-254*, 262 
noinendatun; 9 397 
otgantsiulfur compound 
9 405 

sulfonatlon 18 251 
Sulfonyl dilaride IS 254 
organosulfur compound 
9 405 

sulfonamide 18 251 
Sulfonyl halide IS 268 
Sulfonylliydrodde 6 580 
Sulfoxide 9 405; 18 254*. 268 
r.rlgnaid n^ctiun 6 271 
Sulfoxylic add 18 259 
Sulfur 4 545; 18 254-26.1 
allocropes IS 255-256 
in biogeochemical cyde 
2 244 

diemical properties IS 256 
electron configuration 
4 504 

element IS 254-256 
gaseous IS 256 
ionizatitm pottntiul 4 804 
liquid IS 256 
metal sulfides 18 257 
moiuxUnic sulfur 18 256 
native dement 9 4 
natural occurrence 
IS 254-255 
organic quantitative 
analysis 9 898 
organosulfur compound 
9 405-406 
oxides IS 258 
oxy adds 18 259-262 
persulfate 19 87 
petrochemical 19 48, 4M 
in petroleum It 55 
plant, mineral nutrltloa of 
19 280 



b»to-Sulfur 


Sulfuiwonl. I Sumner. J. B. 5 21 

plant, minerals essential to Sump (mining) B 487 


IB 289 : 

plastic IS 256 
preparation IS 255 
principal ompounds 
IS 256-269 
production from salt 
domes 12 19 
properties IS 255 256 
purple IS 256 
pyrite source II 116 
• rhombic 13 255-256 
sedimentary 12 140 
stitndes IS 296-258 
uses IS 256 
see also 'I'cllurium 
heta-SuIfur 13 256 
delta-SitlFiir IS 256 
lambda-SulfuT IS 255-256 
mu-Sulfiir IS 255-256 
Sulfur (ljuiterlly) 7 464 
SuIfur-35: as radioactive tracci 
14 9 

Sulfur bacteria 2 ISl ; 

Sulfur black I 4 905 I 

Sulfur dioxide: bli-aching 2 25!) I 
mine gas 8 492 | 

refrigerant 11 415 | 

solvent 12 496 | 

Sulfur dye 4 905. 908, .llOa ; 

Sulfur halides 13 263 j 

Sulfur oxide IS 258-259 
Sullur trioxkic 12 476 \ 

Sulfuric acid 12 565: 

IS 260, 263-264* 
sulfate IS 245 
Sulfuroua acid IS 260 
sulBte 13 251 
Sulfuryl halide IS 269 
Sulidae 6 38 
Sullivan, H. S. 11 74, 80 
Sullivan iraction S 650 
Sulphur-bottomed whale 
14 479 

Sultan (chicken) S 58 
deita-Sultone 5 565 
Sullrincn index 12 180 
Sulu Sea 9 271 
Sulrbergcr, M. 7 36 
Sum (algebra) I 238 
of scqumicc 10 646 
Sumatra 4 357 
Sumlki, Y. 6 184 
Summer 6 123-126 

in polar regions 10 44 1 -442 
Summer load line 12 274 
Summer solstiixt see Solstice 
Summer squash IS 28 
Bergen IS 29 
crooKneck IS 29 
Summer tanaj^ 18 388 


Sun 4 960; 13 264-290 
astronomy 1 616 
atmosphere 15 264-266 
diromosphcrc S 116; 

IS 268-270 

corona S 486; 13 270-272 
density 13 265 
eclipses of 4 980-382 
ecliptic 4 383 
effects on Earth 1 607-608: 

IS 285-287 
element abundances 
4 546-549 

energy generation IS 265 
flares IS 280-287 
magnetic field 18 110, 268 
mass lost by radiation 
7 90 

midnight sun 8 427 
neutrino production 9 83 
I olMMTvationai instiiiments 

I IS 287 

; pliolospliert* 4 ,981. 16 184; 

I 13 268 

I plivstcal characteristics 

I IS 2(i4 

I pliiKW IS i!79-2IIO 

prniiuitences 13 274 
radiation from 13 26fi-2f»7 


Sundew 12 128; IS 290-291* 
Sundial IS 291 
Sundog 5 364: 18 291 
Sunflsh 2 107; IS 291 
Sunflower 2 432: 5 189; 13 291- 
292 

orntrol measures IS 292 
diseases IS 292 
distribution 19 291 
anomic im[>ortance 
IS 291 

Sunlamp IS 292: 14 187 
Sunlight: scattering of 12 52-59 
.Sunn-hemp 5 183 
I Sunshine-duration transmitter 
13 292-293 

Sunspot 13 276-287*. 293 

climatic fluctuations 3 170 
eaith-cnrrent storms 
IS 508 

effect on cosmic ray 
intensilv 9 5(KI 
geomagnetic variations 
6 143-144 

magnetic storms IS 508 
magnetobvdrodynamics 
8 56); 

terrestrial effects 
13 285-287 

> Siinsttmc I 997. 5 213 


radiation from 13 26fi-2f»7 I Kiiotni. V >' 8 922 

radio emission from II 244 ^ Suftrlh uiftrllfi tilium $ 251. 

radio speed iiiii 13 283 j i) 4|b 

rocket olKervat ions II 600; ! g^per allovs. sp.icerralt 12 556 


13 272 

rotation IS 264 
solar activity 13 273 
solar constant 12 466 
spec irolicliogiain 
(illustration) 12 581 
spectnim 1 615, 617-618: 

13 267 

xs star 13 38-48 
structure 13 264-266 
suns|)Ots 1.3 276 ^7 
surface granulation 13 268 
tempc^atuie 1.1 265 269 
Sun bittern 6 ^6 


.Su[K'i high fieqifeiicy radio . 
baud 11 261 

Sii|M‘i.iet<MlMiaiuus 1.1 299-2‘H ' 
How reguners 13 299 j 

I ficT molecule flow 13 299- 1 
Z!I4 I 

hypcTS(»nic flight 6 592 j 

slip flosv 12 299-294: 13 29-1 j 
ttansition flow 13 294 | 

Su|XTcavitaling pio|M4l<r j 

2 575-576 j 

hvdrofoil ci.iri 6 .542 1 

Su|)Ciu*ntiifuge 14 I80<2 I 


Sun cxiK»..re (biocIlmatolOKy) SuH<uha.Kcr 7 208-2IW; IS 204 


2 200 

.Sun fly 4 212 
.Sun gear 10 272-274 
Sun grebe 6 286 
Sun lamp 8 235 
Sun spider 1 496; 12 483 
Sun star 12 619 
Sun time S 457 
.Sunburn 14 186 

biodiinatolc^y 2 200 
rdtravlolet radlalicm 
(biology) 14 189 


295 

aiiitaft engines 13 295 
lUesc-l riiglncs 7 208-^9; 
13 295 

spark-ignition cngine.s 
7 207-208. I.S 295 
stationary and marine 
engines IS 295 
surface engines 13 295 


SuperconducUvity—ccint. 
CTyotron S 576-578 
diamagnetism IS 296-2!Ki)> 
dissipative tunneling 
IS 301 

Gin7burg-I.andau 
equations 13 299-300 
heat conductivity 13 2()6{;- 
297 

in high magnetic fitdds 
IS 296-2965 
influence on other 
properties 13 297 
Jovphson tunneling 18 901 
londoii equations 13 298- 
299 

magnetic field diM(»rtion 
I IS 296e 

j major fe.uuies IS 296 297 

I Mcissnci pflect 8 211 

j inicimtopic (BCS) ihcorv 
I 13 300-301 

! nonlocal theory 13 299 

I oideied electron motion 

j 13 2965 

picMliiciinn c»f magnetic 
J Held 13 2rt7-2‘m 

(piaiuum thcoiies II 100- 

j Sdl 

lIuDtv 13 Z'JB-SOl 

^ clK’nn(Mlvh.iinM. A 

1 iiiiiiH'liiii; 14 144fl 

j tllllllcIlllK 

1 IS :ini 

! tunneling of electrons 

IS 301 

■ IHO fluid model M 298 

j zero ipsislivitv 13 296 

‘ .Su|H'ifoiiditiloi J.1 21)5 301 
! ibeimal coiuUicliviiy 

i 1 391 

i 'l\i>r 1 13 295 

1 T^jm- II IS 295 

! SmK*iuMilc*d clouds 3 216-217 
I Supenlircctivity 1 447 
I Siipcirlastic collisioti 12 54<i 
I Supcrexchangc coupling: 

antifcn-romagnclisin I 471 
Superfintshing 10 457 
Superfluidity 13 301-802 
Bc»e-Einstein statistics 
2 305 

liquid helium 6 392-595 
Supergene enrichment: 

mincr.d deposits 9 381 
Siipei^ant star 
IS 39-44, 107. 302 


Supeiehiomaiit lens S 90; 7 492 Superheated steam IS 76-77; 


Summeig^reen deciduous forest Sunda (Java) trencdi 7 56 


Summing amplifier I 369 
Summing dreuits i 369-3^ 
.Sumner. Chaila H. 2 586 


Sunda Platform 4 955 
Sunda Shelf: land bridge 9 520 
Sunda 'I'rench 4 326 
Sundaland 4 355 


.Superconducting nulerials 
IS 296 

.Supercondnctlng solenoid 
magnets IS 297 
Supciconductivily IS 295-301 
applications IS 297-298 
BariU^n-Coopcr-sSchrieffer 
theory 13 300-301 


14 273 

Superheater 13 302 

marine boilers 8 103 
Superheating (liquid*) 2 358 
Superheterodyne receiver 

15 302 303 

radio 11 257-258 
SuperUw artery 1 487 



Sw«« (llqwMi) 


Superior conjunction: planet 
10 267 

Superioi* Highland 9 H2 
Superior vena cava 
14 290 

Superlatcice: alloy structure! 

1 265 

Superntailoy 8 95 

magnetic alloy 7 264 
Supermendur 8 95 
Supermultiplets 4 5425 
Supernova 4 555; 19 903-904 
characteristics 19 309 
observations 19 309-301 
Superuq^anism 4 385 
Siipcroxide: potassium 
10 531 

Super|>ha8phate 10 135 
plimphorus fcrtiltren 
5 237 

Sti])i*rposod bud 2 9()0 
Su{>ri posed fu-ld rangefinder 
II 339 

Su|>i‘rposi(ion: forces IS 55 
potential, electric 10 537 
Siipeqiosition, print iplc of 
13 901 

elctiiii fields 4 427 
Intel fciencc of waves 
7 183-185. 188 189 
wave motion 14 425-429 
Su|)Ci(K)si(ion appniximation 
19 65 

Siipi*r|>osiiion of fotccs 
5 156-457 

SupcTfKisition tlieorciii 
(elcttiit networks) 

19 904-305 
uses 9 75 

liipcrregencrative detector 
1 562 

amplitude-modulation 
detector 1 362 
Sii(jcrrcgcneraiive receiver: 
amplitutle-moduiation 
detector I 362 
Supersaluration IS S05-906 
cloud dtamliers 3 212-214 
cloud pli)^ics 3 216-217 
crystal growth S 585-586 
Liesegang rings 7 49G 
nudeation 9 208 
set also Saliintion of 
solutions 

Siiperscope 2S5 S 128 
Supersonic aerodynamics see 
also Gas dynamics 
Supersonic diffuser 19 306-307 
basic types IS 306 
practical considerations 
19 306-307 

Supersonic flight 13 507-309 
aerodynamic heating I 103 
aoodynamlc wave drag 
1 87-88 

airailt control 1 88 


Supersonic fiight-^on/. 
ddta wing 18 309 
Induced drag IS 308 
jet noise 1 183 
lift IS 508 

Mach (one IS 307-908 
planform IS 309 
range 19 309 
rule of concentrated 
action IS 308 
rule of forbidden signals 
IS 308 

sliork wave 13 308 
sonic Ikkhii 12 505-506 
swcptback wing 13 309 
wave drag IS 308 
zone of action 13 908 
rone of silence IS 308 
Supersonic flow: livdraiilic 
analog table 6 526 
Prandtl-Me)er expansion 
fan 10 564 

schtlcrcn photograph 
I 12 294 
I shock wave 12 294-208 

1 Streamlining 13 176 

I Sti|)crM>iiic wtml ((iiincl 14 50Q 
SiipcrsMU'iinuious motor 
IS 372 

; Siipplcmeiuaiv angle I 404 
.Sup|K)rt<‘(i c.itahst 2 548 
' Sup[>oitctl sto|Ka fr hitng) 

, 8 481-482 

I Siif>|Kisiiion: h\poihe5i5 6 598 
Suppression IS 909 
i Siipptcssor IS 909-310 
I see aho Filter. cliTtrit 
Supprcssoi genes 6 1 06- 109 
Suppressor grid 9 8' !: 14 244 
' Siippnwsor-grid tnodiila'ion 
I 1 356 

I .Supi acardial bcMlivs 1 4BB 
I Suprarenal body «re Adrenal 
gland 

Suprarenal gland \rr Adrenal 
, gland 

I Supr;u«gmen(al icOex It 402 
j.Suif 12 101 
Surf beat 12 901 
Siitf clam 9 152 
Surf rone 12 501 
Surface fgeoinetry) 10 265-266 
analytic geometry 
1 391 392 

differential geometry 
6 15M52 

surfaces of revolution 
IS 310 

Surface-active agent II 184r 
19 321-322* 
classification IS 922 
detergent 4 81 
foam 9 965 

interface of phases 7 181 
medianJsm 19 921-322 
phosphate 10 136 


Surface-active agent-eonf. 
soap and detergent 12 393 
surface phenomenon 
IS 915 

suifacc lenskion IS 316 
textile chemistry ’9 538 i 
Surface and solid of revolution ; 
2 642: IS 310 911* 
cone 3 594-395 ' 

ellipsoid and spheroid I 

4 560-561 

generation of surfaces | 

j IS 310 

! hy|M*rboloid 6 585-586 

< Pappas theotems of 

j 1.9 310 

I (MialNiloid 9 542 

i quadric surface 1 1 135 

solid (geometric) 12 473 
sphere 12 608 
; spheroid 12 611 

torus IS 690 

, Suifaiv areas of texohitinu 
I 2 642 

' Surface barrici (seinifondnr. , 

! ton) IS 169 170 | 

.Surfiuc-haiiicr (laiisisior j 

13 522 I 

Smf.irc cluige d('nMi\ 3 10-11 j 
Surface coating 12 253; j 

IS 311-312* I 

(Miios'on pievcniion 3 IMO ■ 
' filler 5 264 | 

laccpier 7 37G i 

I linoMl oil 7 52» | 

paint 9 492-494 ! 

I pigment 10 229 225 | 

primer (surface co.i(ing) | 
10 592 593 ! 

r thinner 13 603 j 

! see also Polymer 

Surface comlm^tion pnicc^ | 

‘ 5 555 

‘ Siirfare cniidensei 3 377. 

I 8 121-122; 13 912 
! Surface ehuiidtv (liquid filmN) 

I 5 36S-S66 

j .Surface energy: interface of 
I phases 7 180-181 

surface-active kigent 13 92) 
surface phenomenon 
13 314-315 

surface tension 13 315-316 
Surface* fire: forest 5 451-455 
Surface hardenl ig of steel 
13 312-314 

carbonitriding IS 313 314 
carburi/ing 13 312-31S 
cyaniding 13 SIS 
flame Iiardming IS 314 
induction hardening 
IS 314 

nitridif^ IS 314 
tempering IS S13 
Surface hardneu scales 
6 387-388 


Surface integral: Gautf' 
theorem 6 80 
integration 7 160-171 
Surfare irrigation 7 270 
Surface layers: metallography 
8 293 

Surface mining see Mining, 
open-ait or pit; Mining, 
plact'r; Mining, strip 
Surface of revolution I 391; 

13 310-311* 

Suiface phenomenon 

13 314-315 
adsorption I 78-82 
catalysis 2 .546-549 
flotation 5 312-315 
siirface-aciive agent 

13 321-322 

Surfate iNueiiUal barrier: 
field emission 5 254-255 
inierfacial phenomena 
IS 314-315 
Sdtottky effect 12 68 
Surface revet beration: sonar 
12 504 

Siirfatc-scl bit 2 296 
Surface tension IS 3)5-916 
c.ipillaiiiy IS 316 
trniiilitge method II 50 
colteslait 3 268 
compies'iiiiti nu’lhod 
11 49- 50 

contact angle 13 S1S-SI6 
foam 5 365-365 
hydraulics 6 530 
tatrrfa<» of phasei 7 181 
kinetic flow method II 49 
paiadior 9 542-543 
.surface-active agent 
IS ?2l-322 

surface energy 13 315-316 
surface pitcnonienon 
19 314 315 

Surface water 18 316-321*; 

14 391-992 

averse runoff 13 317-918 
characteristfci. of river 
rltannrls 13 320 
disposition of precipita- 
tion IS 317-819 
dninage areas 19 918-919 
extremes of runoff IS 318 
quality of water IS 919 
river It 581-569 
source of water in streams 
IS I 7 

spring (water) 18 18 
water supply engineering 
M 405 

Surface wind stretMt 14 496-497 
Surfaces, optical see Optical 
surfaces 

.Surfactants; petroleum 
secondary recovery 10 88 
Surge (astronomy) IS m-888 
Surge (liquids) 14 454 
on beaches 12 S02 



Surge (Uquld))-«m(. 
mter hammer M S9fl 
Me abo Stonn luige 
Surge chaniid 11 S89 
Surge hydrograph IS 1668 
Surgery IS S22-323 
typa IS 32S 
Surgical maggot 8 680 
Surging IS SZS 

protection see Lightning 
and surge protection 
Surl: alpaca 1 Z66 
Surinam toad 12 10 
Surra 14 124 
Surveillance radar I 159; 

IS SZS 

Survey, soil 12 417 
Surveying IS S23-SSO 
accuracy IS 324 
aerial photograph 1 82 
aeromagnetic 1 93-94 
angular measurement 
IS 325 

arimuth 1 702 
barometric leveling IS 326 
base line IS 324 
construction surveys 
IS 328-329 
contour S 425 
control points 6 119 
dlfFerentlal leveling 
IS 325 

distance measurement 
IS 324-325 

ekcitonic trilatcration 
IS 324 

elevation differences 
IS 325 

errors of closure IS 324 
geodetic surveys IS 326 
horironial control IS 324 
latitude determination 
IS 326 

latitudes and departures 
IS 324 

meridian dclenninatlon 
IS 326 

photogrammeiry 
10 155-156 

plane table 10 266; IS 678 
precision IS 324 
reciprocal leveling IS 326 
reference IS 324 
route surveys IS 327 
stadia IS 32. 324 
topographic see Topo- 
graphic surveying and 
mapping 

tnuult niTvey 18 678 
traverse IS 824 
triangulation $ 121*122; 
IS 824 

tt%onometric leveling 
U 826 

tfpm of furveys 18 826 


Surveying Inatniment: alidade 
1 244 

astrolabe, prismatic 1 602 
clinometer 8 202 
compa'Ut, magnetic 
3 3.11-332 
levd 7 487 

photoclinometer 10 138 
stadia 18 32 
theodolite 18 S45-546 
transit 14 41-42 
Surveyor's Imgth measures 
8 188 

Surwell clinograph 10 1S9*1M 
Sw scrofa 6 460 
Susceptance IS 330 
Susceptibilitye electric IS 330 
Susceptibility, raagiietU 8 50; 

IS SS0.SS2* 
antifeiToniagnetic 
1 469-470; 18 SSI-332 
Curie-Wetss law S 623-624 
diamagnetic 4 ^-97; 

18 331 

ferromagnetic 18 330 
magiiclitchemistry 8 53 
measurement IS 332 
paramagnetic IS SSI 
Susitna fUader, Alaska 6 454 
Suspended load (geology) 

8 859; 12 186* 
longshore tnnsport 12 304 
Smpension, automotive see 
Automotive suspension 
.SuH|)CtKi»ii, toision bar I 6R6; 
13 600 

Suspension bridge 2 384 
Siupension of solids 8 522-524 
Suspension polynieriiation 
10 480 

.Siispensor 12 159 
Susquehanna Valley 9 146 
I Sustentation, aircraft 1 86 
Sutciiffia 11 85 
j Suter. P. J. 6 185 
: Sutherland. W. 12 575 
Sulton. G. H. H 187 
j Suttmi. Sir Graham 1 644 
Sutton, W. S.S 114 
SV waves 12 161 
SV 40 virus 14 328, 328a 
Svalbard (archipelago) 

1 523 

Sverdrup, A. $. 9 266 
Sverdrup, H. U. 9 264, 483 
Swabs (petroleum engineer' 
ing) 9 286 

Swaging 5 471; 12 252-253 
Swallow IS S32 S3S 
Swallow bug 6 405 
Swallow hole 7 888 
Swallowtail butterfly 2 881; 

7 464 

Swamp, marsh and bog IS SSS 
flood plains 10 260 
mangrove 0 90-91 
marine marsh • 127*128 


Swamp cyrilla 7 269 
Swamp ironwood 7 269 
Swan, J. 5 243 
Swan 1 486; IS 888* 
goose 1 486 
mute 1 436 

Swan (constellation) Cygnus 
Swann bands; comets 8 SIS 
Swanscomhe man 5 477. 478. 

479; IS 853-834* 

Swanson, G. E. 10 32 
Swarmir^, bee 2 129 
Sweat bee 6 574 
Sweat gland 6 204; IS SS4* 
carcinomas 10 467 
Sweating: bioclimattdt^ 2 201 
Sweating process: wax, 
petroleum 14 444-445 
Swedish alum shale 9 308 
Sweep generator 18 384-386 
bootstrap circuit 2 290 
drailar sweep IS 385 
hyperbolic sweep 
IS 385-336 
linear sweep 12 48; 

IS 834-885* 
mdlloscope 9 480 
rotating radial swe^ 

IS 835 

saw-UK)tti gcncrutoi 12 43- 
4? 

spiral scan IS 885 
Sweep-through jamming 4 522 
Sweet birdi 2 247 
Sweet cherry S|66 
Sweet corn S 481 
Sweet flag 1 497 
Sweet gas 9 5 
Sweet pea 9 406. 408(i 
Sweet potato 14 182 
Sweet potato starch 4 92 
Sweet sorghum 12 508; IS 248 
Sweetbay 8 74 
Swectclover S 221 
Sweetening: petroleum 
processing 10 70 
Sweetening agent 5 878; 12 1 
Sweetgum 8 187; IS 336* 

Swell (wave) 12 99-IOC 
Swelling agents (dyeing 

process) 4 810a 
Swelling day 3 162 
Sweptback wing 13 809; 

14 62, 509 

Swietenia mahagoni 8 74 
Swift. C. 11 463 
Swift 1 491; IS SS6* 

Swift moth 7 464 
Swim bladder 12 175, 396; 

15 SS6-S39* 

in Berydformes 2 170 
cellular transport IS 338 
Clupdformei S 222-223 
in Ac darter 4 IS 
gas production 18 338 
Inflation medianisms 
18 S98 S89 


Swim biadder->eoitf. 
meAod of gas analytit 
18 888 

morphology 1$ $37 
physiology 18 887 
physodistoui 1$ 387 
physostomatous IS SS7 
pulmmiary veins in 2 500 
respiration 11 507 
theory of gaseous tramport 
18 388 

Swimnmr't itdi 4 148-150 
Swimming crab S 581; 4 $8-84 
Swimming ptml reactor II 360 
Swine produdion IS 839*342 
breed types IS 389 
breeding 18 889 
critical phase 18 341 
h(^ 6 460 

management IS 840 
market grades IS 842 
marketing IS 842 
ncmcritical phase IS 841 
number and value of hogs 
13 389 

nutrition 13 340 
products IS 389 
Swing bridge 2 884 
Swinging choke 10 561 
Swingle, W. W. 6 48^ 

Swiss Alps 9 413 
Swis dicese 8 14-15 
Swiss plain 18 408 
Swi;»i stone pine 10 236 
Switch, crossbar 13 351-355 
Switch, dectric IS 342-343 
arc extinction 18 843 
blowout coU 2 270 
butt-conua switch 13 843 
contacts 8 420 
knife switch IS 342 
Irid-spring switch IS 342 
mercury switch 18 848 
sliding-contact switch 
18 842 

toggle mechanism 18 664 
types IS 342 

Switch, electronic IS 343-S44 
Switch, mlcrtmave 5 221 
Switch, step-by-step IS 855 85( 
Switch. Strowtpn- 18 355 
Switdiboard: substation 4 441 
telephone FBX IS 432 
wiring tydem 14 520 
Switching circuit IS S44-849 
AND drcult 4 178181 
diopptng S 86 
combinational drcult 
IS 844-345. 858 
connecting dreuits IS 347 
ominling drcult S 519-520 
lockout drcttlts IS 547-348 
NOT drcult 4 178-181 
OR dmiit 4 t7S*181 
register dicnit IS S49 



S«ltcbing dicult-cofit. 
idectlng drculli 
IS S46.347 
sequential drcult 
IS 345-846. 359 
storage devicoi IS 159 
switdiliq; theory 
IS S57-S59 
translating drcuiU 
IS 948-349 

vacuum-tube switching 

4 179 

Switching devices IS 359-960 
roniTolled rectiter 

5 43B-4S9 
cryosar 8 575-576 
cryotron S 576-578 
digital computer 4 177-182 
clectrcm-beam tube IS 359 
glow’disdiargc tube 

19 960 

junction diode 7 S16d-916 
junction transistor 
7 518-321 

low-tcmperatuie devices 
3 571 

magnetron beam tube 
IS 360 

phototramistor 10 192 
point-contact diode 10 433 
relay 4 178; 11 440-442 
switching tubes 4 179: 

IS 859-360* 
thyratron IS 620 
use of ferrites 5 221 
vacuum tubes 4 179, 205 
Switdring systems (com- 
munications) IS 350-357 
communications systems 
(traffic) design 
3 3205-322 

crossbar switching system 
IS 351-355 

crossbar tandem system 
13 353 

electronic switching 
systems 13 357 
Ericsson 500-line system 
18 357 

manual IS 350-351 

No. 4A ttdl crossbar s^teni 

18 353-354 

No. 5 crossbar system 

19 352-353 
other switching 

lystenu IS 956-S57 
pane! system IS 356 
primary -secondary 
trunking arrangemait 
IS S52-959 
rotary system 18 S56 
step-by-step swltdiiiqif 
system IS 355-356 
switching circuit 
1S944-S49 I 

XT lyitott 18 SB7 I 


Swluhing thony U H7-I59 
Siritdiiog tuha 4 179; 

IS SS9.S«0' 

SworduU 8 650 
Sycamore 2 361; 18 360* 
Sycamore lace bug 6 405 
Sycamore maple 8 99; IS 560 
Sycetu IS 360 

Sycettida 2 396; 10 513; IS 360* 
Syddlala 3 11 
Sycon 2 395; 9 562 
Syconium 5 257 
Syconoid sponge 2 393 
Syenite 7 16; 8 346: 10 86; 

11 590; IS 560 961 
composition 13 560-361 
latcrite, aluminous 7 407 
occurrence IS 361 
origin IS 361 
struaure IS 301 
teature 13 361 
SylUdae 10 451 
Syllt^ism: logic 7 578-579 
Sylonidae 11 547 
Sylvanite: gold ore 6 230 
tellurium IS 482 
Syl^tic plagiu* lO 256; 12 544; 
14 650 

Sylvester, J. J. 6 258 
Sylvater's determinant 10 484 
Sylvicolidae 4 212 
Sylviidae 7 361 
.Vy/m7(iguf floridamti 11 197 
j Sylvite 6 524; 8 278 
j geologic time scale 6 1 35 
c^tical materials 9 553 
potassium fcrtilizcis 5 256 
potassium omirrence 
10 530 

Syiuballophone 19 361 
Symbiont 1 236 
I Symbiosis 3 285; 4 384* 
Symbiotes 11 567 
Symbol, chemical 9 42 
Symbolic logiL 7 578 
SymbraiKhii 9 442: IS 567 
Symmetric game: game theory 
629 

Symmetric wwe function 
2 304: 5 187* 

Symmetrical leiu 7 451 
Symmetrical varistor 14 281 
Symmetrical wave forms 

14 436 

Symmetrodont 8 82: IS 361 
Symmetrodonta 8 82: 

15 561 

Symmetry* 2 185 
Symmetry, animal 1 422 
Symmetry, crystal 8 593-598, 
602-603* 

Symmetry laws (physio) 

IS 362-864 
group theory 6 28S 
laotopk spin 7 296-297 


Symmetry laws (phyila)-«Mii. ; 
other symmetria 1$ 362- 
364 

parity 9 565-567 
quantum 6eld theory 
11 155 

quantum theory, non- 
relativistic 11 165 
quantum theory, rela- 
tivisUc II 179 
selection rules IS 964 
space-time 12 557-559; 

IS 362 

Symmetry selection rula set 
Selection rula (physio) 
Symmond's disease 6 597 
.Vymmorphitf ranadmTit 6 579 
Symons cone cruidier S 557 
Sympathetic nmous system 
1 689: IS 364-365* 
see aUo Nervous system 
Sympathetic vibration IS 365 
and resonance II 501 
Sympatheticochiomaffin cell 
4 588 

Sym{)cu1ae 14 152 
Sympetaly 5 327 
S^mphily 3 285 
Symphonic 3 187 
Symphotirarfws tatemosus 
12 146ii 

SymphorUHcrpus 9 190 
Symphyla 1 565; IS 365* 

Insecta fossils 7 140 
Myriapoda 8 682 
Symphysis 12 364 
Symphysurina 2 426 
Symphyta 6 574 
Symptesis 6 581 
Sytnpodite 3 564 
Sympodium roeruleum 
1 227 

Symptomatic anthrax see 
Black^g 

Syn-anti isomerism 7 279: 

9 468 

Synaguga mira 1 561 
Synallactidae 1 592 
Synanthalcs 16 346; 1$ 365* 

' ^vnapse 9 54 

activator 18 367 
inactivator IS 367 
synaptic transmission 
IS 366-367 

Synapsid see Synapsida 
Synapsida 11 484; 18 365-366* 
Xctidouuria 7 9; 11 484 
Pdycosauria 9 616; 11 484 
Therapsida II 484; IS 548 
Synapsix: gametogenesis 

6 SI-82 

Synapta meeulete 1 491 
Syiuqttic transmission 
19 366-367 

dn^ sensitivity IS S67 
ephatic transmlMloo S 82 


Synaptic tranamiiaioa—CMl. 
trannniiiioaal Mdvlty 
IS S66 

Synapticula II 518 
Synaptldae 1 491; 6 465 
Synaptomys 7 450 
SynaptMauria 11 484 
Eutyapsida 5 124 
Synarthrosis 7 S14; 12 S52 
SynbrandiUorma 9 442: 

IS 567* 

Syncarida IS 367 

Anasptdacea 1 996; 9 562; 

5 103; 18 S67 
Bathyndlacea 2 109; 

S 562; 5 lOS; IS S67 
Syncarpy 10 S45 
Synch^ta 11 694 
Synchondrosis 12 852 
Synchro IS 567 369 
ocmtrol transformer 
IS S6B 

coorainate system con- 
verters 1 S8S-584: 

19 S69 . 

differential 11 447-448; 

IS S68-969* 
error-detector system 
IS 968 

genmator 18 967 
motor IS 968 
repatter II 447-448*; 

13 368-369 

roolver I 883-384; IS S69 
in servomechanisms 12 201 
sine-cosine generator I S78 
two-speed ayitem 13 866 
I Synchrocyclotron 9 57S, 

! 577*: IS 369 
Synchronic ipecia 12 572 
Synchrtmiiatlon 18 369 
Synchronisation oC generators 
4 434 

phaing lamps 4 484; 

10 109 

syndtronlilng meters 4 484 
Synchroniser; phasc-ai^le 
measurement 10 109 
radar 11 200 

Synchronizing dutch 14 45 
SyndtroRometer 5 504 
Synchronous condenser 
19 S69-S7S 

Synchronous omverter see 
Converter, lyndironoui 
Synchronous generattHr 
1 282-284*; 18 B69-S78 
characteristic curva 1 218 
conductor-cooled 1 288 
6ux distribution t 289 
frequency 1 282 
generated voltage 1 288 
humooia 1 288 * 
high-speed 1 282-288 
inductor alternator 1 US 
power equatloni 18 891 



400 SynchrofioM motor 


Synclironous generator—«m^ 
uilent-pole 18 870'871 
flot bamionia 1 288 
•low-ipccd I 283 
iroooth*rotor IS 870 
lynchro IS S67 SG9 
theory IS 869-371 
Synchronous motor I 284: 

IS S69-S73* 

■rmature reaction 1 545 
drcle diagrams 18 872 
excitation IS 872 
hunting IS 872 
hysiCTcaii motor 6 600 
losses and efficiency 
IS 872 

medianical osrtilaiioiia 
IS S72 

power equations IS 871 
Klucianc^ motor 1 1 446 
salietit-pole IS 870-371 
slip rings 12 381 
smoorh-rotor 18 870 
starting IS 872-373 
synchro IS 367-369 
synchronous condenser 
18 869 

theory IS 369 37! 

V curvu IS S71 
Synchronous satellites 8 320ri 
Synchronous speed IS 373 
Syndtronous vibrator 14 822 
Synchtt^hasotron see 
Syndtrocycloiron 
Synchroscope IS 373 

cathode-ray oscilloscope 
IS 373 

phaw-anglo mca^iircniciit 
10 109 

syndiruni/alion of gen- 
erators 4 434 
see eho Phase meter 
Synchrotron IS 87S 

alternating-gradient 9 573, 
579-581 • 

^ativistic clectrO' 
dynamla 11 480 
Synchrotron radiation 11 481 
Crab Nebula 8 582; 9 24 
In Milky Way 6 11 
patdclc accelcratois 9 578- 
579 

radio astronomy 11 244 
Synehylrium 10 200 
Syncline 18 878 

fokt systems 8 868 


Syndinorium 6 )7S 
Syndactyly IS 492 
Syndesmochorial placenta 
10 254 

Syndesmosis 12 852 ! 

Syndyotactic (alternating) 
polymer 10 479 
Syncclitliran 8 285 
Synecology 4 388 
Synentngnathi 2 161; 9 442 
Synergid 5 333 
Synergist 7 142 
Syngamidae 18 193 
Syngamut IS 198 
Syngamy 5 234, 338; II 450; 

IS 373-874* 
meicxiis 8 209-211 

PlivcomYictcs 10 I9H 
Protozoa 11 58 
in sex determination 
12 227 

in I'estacida 13 524 
Syngnathiformes 6 71 
Synneiiiata 18 140 
Synncmatln 1 464-468 
Synnem.iiiii B 9 619 
Synodic inuiith 6 126 
Synodic periml* planet 
in 258, 269 
tides 13 689 
SyiKK'keic 8 285 
Synoirnm I 574 
Synonym: zcMiingical nomen- 
clature 14 626 
Synoptic iiicteoiologv see 
Meteorcdi^y (synoptic) 
Synostosis 12 352 
Syiisiemoiiy 5 829 
stamen 5 329 
Synteliidae S 276 
Svntexidac 6 574 
Syiitexis ((tctrolog)) 10 84 
Synthesis, organic chemical 
see Organic chemical 
synthesis 

Synthesis gas 3 236 

Fisdicr-l'ro{»ch process 
5 288 

fuel gas 5 552 

Syiilhesizer (eleciionic music) 

8 667 

Synthetase 2 17 

.Ssuthetic detergents 12 393-391 
Synthetic diamond 4 101 
Synthetic fiber 5 242 
Synthetic gem 6 99 


Synthetic grapblm 6 256-257 
Synthetic inorganic chemistry 
7 118-120 

Synthetic oils 7 604 
Synthetic resin II 8 
Synthetic rubber: insulation, 
electric 7 157 
solid propellant 118 
Synthetic ruby 6 100-101 
Synthetic rutile 6 101 
Synthetic spind 6 100 
Synthetic training 6 495 
i Syntrophbm 12 448 
; Syiitype 14 172 
I Synura uvella 8 1 17 
SynxiphcMura 8 244 
I Synxiphosiirida 14 5625 
Syn/iphosurina 8 244 
Syoniie 10 86 
Syphacia obvelata 9 476 
Syphilis 7 639; IS 4, 374 375 
antibiolits 1 466-467 
I causative otg«inixin 18 874 

I as a cause of aneurysms 

I 402 

as a cause of splenomegaly 
13 8 

delayed hv|icrscnsitivily 
in 6 591 

jaundice 7 302*808 
in man IS 374 
mteomvelitis 9 446 
paresis, general 9 564 
PaikimonVdiscase 9 567 
preventioir 18 375 
spirochete IS 4 
taxonomy 13 2 
venereal disease 14 295 
Syphilitic meniiigocna*piiaHti$ 
9 564: 13 375 
Syphilids valvulitis 6 360 
Syphilophobia 10 119 
Syr Darya River 1 580 
.Syringobulbia 9 69 
Syringomyelia 9 69 
Syringiyfwra IS 381 
Syrphidae 4 212; 8 680 
Synon 8 521-534 
Syrup 5 409; IS 243 
lactic acid 7 378 
sugar IS 239 

SysphifU’ta pergendei 12 407 
Systelionimatophora 6 77 
System: engineering deiinition 
IS 375 


System— cofft. 

thermodynamic deSnition 
IS 572 

Systema Naturae 14 626 
Systematics, animal 1 422-423 
Systemic arterial circulation 
I 48? 

Systemic drculadiMi 1 552 
Systemic inseaidde 7 140 
S^temic trunk 2 496 
Systems engineering 13 375-380 
(»mmunications systems 
3 820ii-322 
component design 
IS 378-380 

control systems S 429 4S8 
dynamics 18 S77-378 
environmental design 
15 379 

envimnmental tet 
5 17-19 

examples of complex 
systems 18 378 
inainimcniation 7 154 
linear system 13 376 
tnaintatnability of 
er}uipmrnt 8 75: IS 879 
miniatini/adon of 
equipiiicni 8 458-471*, 
IS 379 

nonlinear systeiiwIS 876 
optimi/ation of perform 
ance 13 378 

packaging d equipment 
9 488-489*: 13 579 
prolotv])e (equipment) 

II 51 

qualifiution test 
I II 136 

I reliability of equipment 

j 11 443-445*: IS 879 

i selection of a model 

IS 377-378 
simulator 12 340 
subsystem test 13 380 
system performance or 
behavior 13 875-876 
system test IS 380 
systems design 
IS 877-878 

types of inputs 18 376 
use of computing aids 
13 377-878 
S^tole S 188 

Szmt-Gydigyi, A. 5 296; 8 642 
S/ilard-Clulmcrs prmxs^ 

9 179 



T 


2 , 4, 5-T see 2, 4» 5-Tri- 
chlorophenoxyacetic acid 
T beams S 366-369 
t dtsntbution 2 227 
statistia 13 70 
T junction 14 423 
T-matrix techniques 12 60a 
T section (electric networks) 

9 76 

T Tauri variable stars 14 279 
T test of significance 1 1 141 
T wave, heart 8 138 
T wa^vs: earthquake 4 952 
T1 %tecl 13 206 

12 bacteriophage 14 328ti, 329 
r-3 (Ice Island) 7 4 
Arctic Ocean 1 526 
I'S bactcriojiliage 14 329 
11 baciciiophage 8 675 
Ta pieh Mountains 1 577 
lalMtndae 4 212 
'/tibanuf 14 124 
/dbanur punrtifer 4 216 
Tabeltaria 4 406 
1 abcH dorsalis 9 564 
lable Mountain, Cape Town 
I 108 

Table Queen 13 28 
lablrlands 10 263-264 
'l'.ib>einoum 12 122 
labling (ore dressing) 9 390 
labular interpolatioti 7 216- 
217 

labulata IS 381 
Antho/oa 1 455 
corals IS 581 
Tabun 9 405 
nerve gas 3 45 

Tacan 9 15, 18-19; 13 381-382* 
Tachina fly 4 212 
Tachometer 1 374: 13 382-5S5* 
ac generator IS 385 
capacitor charging-current 
13 383 

centrifugal IS 383 
chrmiometric 13 383 
dc generator 13 385 
drag type 13 384 
eddy-current IS 384 
electric-generator 18 385 
electronic 13 384-885 
impulse 13 383 
inductor IS 383 
interrupted dc IS 884 
revolution counter IS $82- 
389 

in senromechanlBiDi 12 201 


fachometer-cont. 
i|)cedometer 12 600 
velocity-head IS 384 
vibrating-rced IS 383 
Tacliyuuxnis 1 419 
Tarhydneta birohr IS 333 
Tachygtos%us 8 584, 11 51 
I'achylite 14 347 
Tachyniscidae 4 212 
7 achypleus gigm 14 562b 
7'arhypleus twlenUttUi 14 5625, 
565 

farhystcrol 5 65 
Tachytelir rate (macroevolu- 
tinn) 8 14 
I'ackv, I. II 543 
I'aconk Mountains 9 145 
Taconic orogeny IS 411 
T:i(oiuic 13 3H6 
drilling in 2 297 
non ore 7 258 
r.itiic movements ^plants) 

10 366-367 

I .ictic ics|}onM;s (baueriat mo 
tiMty) 2 64 
r.icti1c agnosia 1 595 
I'actoid 2 611 
ladpolc laiva 1 414 
I ,id|>oU>-s(iriinp 9 70 
Taenia 2 660: 3 650 
Tarnia saginata 3 200, 643; 

13 393 

Taenia vo/ium 3 643, 650; 

13 393 

I'acniac coli 4 162 
I'acniases IS 394 
raenidia 7 122-123 
I'aciuodonta 8 82; 13 386* 
Taentoidea see Cyclophyltide** 
TaenioUbidae 8 
Taeniolahis 8 628 
Pacniolite 8 346 
Taeniopteru 1 327 
Taeniothrips inronsequens 
IS 628 

raeniothrips simplex 13 628 
Taenite 8 812 

I'aenoglossate radula 8 561, 
I'afel plot 9 457 
raft. J. II 80 

lading (radioisotopes) 14 7-9 
Taghanican Stage 4 87 
Tagmata I 555 

Crustacea 8 562-569 
Taieri River 1 671 


Taiga 4 342; 8 245 
Arctic and subarctic 
islands 1 523 
Asia 1 584 

Tail (skeleton) 12 354 


Tail assembly, aircraft 

13 386 

anodynamic ixnter 

1 84 

Tail shaft (ships) 12 291 


Tailbone 14 308 


'Tailed whip scorpion 

1 496; 

14 235 


Tailing 9 3B8 


Tailless whip scorpion 

1 300, 


496 

Tail. J. F. 1 232 
I ait, P. G. 11 187 
I'akahaihi, N. 6 184 
Tukamine. J. 5 41; 6 484 
lAeuclii. H. 4 340, 349 
Taking up (textiles) 13 5S6 
1 dkla Makan dcMrt 1 587 
Glacier (Alaska) 6 203 
Talarotnyces 5 123 
Talc 10 12: 12 477; 13 586-387* 
lubricant 7 604 
soapstone 12 395 
Talchk tillilc 10 26 
Taliaferro, W. H. I 7 
raliindae 6 35 
Tail-grass prairie 10 562 
Tall gra'bland 3 190 
Tall oil 13 387 
Tallow (bovine) 5 189 
Talorchestia loiigiromii I 563 
Talos missile 1 542b 
D(l)-Ta1ose 2 455 
Talpidae 7 143; 8 537 
T.nliK I *28: 15 387 388* 

Talus breccia 2 326 
Tamar River 1 671 
Tamarack 7 404 
Tamarind 6 298 
Tamarindus indtea 6 296 
Tamias slriatus 3 63 
Tamiairturuf 18 31 
Tamm, 1. 2 653 
Tammann temperature 12 342 
Tamworth swine 18 339 
Tan rot 18 172 
Tanagcr 18 388 
Tanaidacea 1 563; 8 503; 

12 601; IS SB8-SB9* 

Tanaii cavoUni 13 388 
Tanana River 9 158 
TanacMtigmatidae 6 574 
Tanganyika, Lake 1 107 
Tangent 12 382; IS 389*: 14 93 


Tangent vector 2 404 
Tangential acceleration see 
Acceleration 

Tangfi rial velocity 14 293 
stars IS 47 

Tangents, law of 14 97 
Tangerine IS 389 
'Tangureceptor 12 180 

Plalyhclminrhes 10 413 
Tank IS 389-390 

electiolytic 4 487-489 
elevated 13 390 
glass 6 206-207 
pressure vessel 10 584-5ffil 
prcstrcssed-cdncrete IS 890 
ripple II 579-580 
septic ser Septic tank 
Steel 13 390 

lowing see Towing tank 
vehicle I 541-542 
water 14 406 
water storage 13 390 
Tank artillerv 1 539 
Tank ciicuit IS 390 
Tank periscope 10 17-18 
Tankage (feriiU/er) 5 236 
Tanker ste Ship, merchant 
Tannehill, I. R. 4 275 
Tannery, P. 6 154 
Tannic acid 13 390 391 
Tannin 5 576; 13 115, 390-391* 
ink 7 112 

plant metabolism 10 800 
wood chemicats 14 527 
Tanning: leather and fur proc- 
essing 7 445-447 
tannin 18 390-391 
Tannu Ola Range 1 577 
T'ansley, A. G. 4 404 
Tanlalite 3 302; 8 278 
tantalum IS 

Tantalum 4 545; 18 391-392 
analysis IS 392 
electrolytic capacitor 2 447 
electron configuration 
4 504 

emitter 14 246 
extractive metallurgy 
8 278 

ionisation potential 4 504 
metallurgical extraction 18 
391 

principal compounfb 
IS 392 

^tqierties 18 391 
spectral emissivity 4 583 
Cantalite 18 391 




40a TcnyOMUo* 


Tuyderldu 4 ai! 
Tanypezldae 4 212 
Tanftirophtus 11 SO 
Tanfitrophtm tongobardicuj 

II SI 

Taaylarmi S SSO 
TAO I 464-468 
T.p. tramCornier 14 26-27 
Tape, magnetic 8 37-41; IS 159 
Tape, lurvcTor's 18 324 
Tape recorders 8 37-38 
Tape recording 8 36-41 
TSpe teletypewriter 18 453 
Taper 8 424 
Taper pin IS 992 
Taper pipe tiiread gage 6 4 
Tapered transmiuion Him 

14 50 

Tapetum S 169 
eye $ 162-171 
flower (botany) 3 330 
Tapeworm I 491; ID 413; 

15 392 393; 14 628 
beef 8 643 
reproductitm IS 393 
structure IS 392 

Tapeworm diseav 13 393-394 
beef tapeworm IS 393 
echinococcosis IS 394 
fish tapeworm IS 394 
hymcnolepiasis 18 393 
pork tapeworm IS 394 
Taphim 12 63 
Taphrina defornuns 5 546 
Taping (surveying) IS 324 
Tapinowa .seislte D 581 
Tapioca 4 92; 18 50 
cassitva 2 538 
Tapir 10 19; IS m m 
Tapfrefla bairdii IS 394 
Tapiriilac 13 395 
Tapped dday-Hnc filter 5 271 
Tapping 8 6 
Tapti River I 580 
Tar adds S 236 
Tar bases S 236 
Tar sand see Oil sand 
Teraktogenos kurzii I 475 
Taranto, Gulf of 5 115 
Tarantula 1 498 
Tarantula hawk 6 582 
Taraxanthin 2 530 
Tardianoff, J. 11 75 
Tardlgrada IS 395-398 
anatomy IS 395 
cleavage IS 395 
ecology 13 398 
embryology IS 395-597 
Eutardfgrada 5 124-125; 

18 395 

gaitrulatUm IS 395 
Hclcrotardigrada 0 431; 

IS $9S 

molting IS 397 
physiology IS 397 
Target-hit theory (ndiation) 

11 216 


Target pattern (dlffractkm 
gratings) 4 140 
Target theory (mutation) 

8 673-674 
Taricha 12 7 
Tarim Riva* 1 580 
Tam (lake) 7 386 
Tarnished plant bug 6 405: 

IS 398* 

Taro 1 497; 4 IS 
Tarpon S 223; IS 398* 

Tarpon atlanticus IS 398 
larml bones 1 428 
Tarsal formula: Coleoptcra 
3 280 

Tarsal gland 12 123 
Tarski. A. 2 289; 7 411 
Tarsonemidae 14 115 
Tartar emetic 1 477 
Tartar missile 1 5428 
Tartaric acid 10 354; IS 398- 
399* 

Tartrate 5 74; IS 899* 
l*ashe noir 5 257 | 

Tasman Mountain 1 671 
Tasmania 1 669. 672: 7 273 
rivers 1 671 
2 253 

Taste IS 399 401 
anatomy IS 399 
behavioral ctfccts IS 401 
blindness IS 401 
digestive system 4 166 
molecule spatial arrange- 
ment IS 400 
qualities 13 399 
sensitivity 13 400 
threshold S 49-51 
Taste bud 4 165; 12 180; 13 399 
chemoreception 3 49-51 
embryolf^ 9 49-50 
'I'atariaii stage 10 23 
Tatra. High S 118 
Tatra, laiw 5 118 
Tatum. E. L. 2 67; 4 66u 
Tauber test 2 452 
Tauern, Hohe (high) 5 117 
'rauern, Niedere (low) 5 117 
Taupo. Lake I 672 
Taurid meteor sliowers 4 587- 
I 588; 8 307 
beta-Taurids 4 587; 8 507 
Taurine 3 650; 12 393; 13 253 
cysteine 3 650 

Taurodiollc acid 2 185,- 7 531 
Taurus 3 412-413; IS 401* 
Taurus moving duster 6 522 
Taurus Range 1 577 
Taussig, H. t 514 
Tautcdcqsy 7 581 
Tautomerism 18 401-403 
anionotropic 13 402*403 
keto-cnol tautomerism 
IS 402 

lactam and lactlm 7 376- 
377; IS 401 


Taummerim— conf. 

lactide and lactooe 7 880 
lacto-enoic taummerism 
IS 402 

oxime 9 468 
ring-chain tautomerism 
IS 402-403 
Tautraomy 14 173 
Tawing 7 446 
Taxa IS 404 
Taxidea taxus 2 72 
Taxis IS 405 

behavioral paychophysia 
2 158 

klinotaxis 13 403 
telotaxis 13 MS 
tropotaxis IS 403 
Taxiways. airport 1 216 
Taxocrinida 4 369 
Taxocrinm 4 S66 
Taxodium 3 189 
Taxodium distifhum 3 648 ! 

'laxoduiit hinge 9 614 ' 

Taxodonta 8 559; 9 614: 

IS 403-404* 

Taxon IS 404 

plant classification 10 298 
Taxonomic categories IS 404 
Taxonomy IS 404 
alpha 1 423 

animal systematirs I 422 
artiOdal keys 2 11 
of bacteria 2 10-11 
beta 1 423 
Fungi 3 1^1 
type method 14 172 
see also Macroevdlution; 
Spedation 
Taxus 14 

Taxus haccaia 14 605 
Taxus brevifofia 14 605 
Taxus canadensis 14 605 
Taxus luspidaia 12 146a; 

I 14 605 

I I'ay -Sachs disease 8 226; 9 69 
; Tayauu tefacu 9 608 
j Tayassuidae 1 568; 9 608 
I Taylor. !>. W. 8 120; 14 382 
Taylor, frederick W. 6 494 
Taylor, G. I. 4 335; 5 342; 

14 161 

Taylor. J. H. 11 880 
Taylor. W. H. 5 208 
Taylor. W. P. 5 13 
Taylor series 12 189. 19M92 
geometrical oprics 9 364- 
368 

partial differentiation 
9 569 

Taylor's formula: dtffcrentia- 
ti<m 4 131 

partial differentiation 
9 569 

Taylor's theorem S 842 
Taylor's wake fraction 14 382 
4-(2,4. 5-TB)9 422 


TRAS189 
2, 5, O-TRA « 421 
TBP 9 189 

Tcbelitschew, Pavel 1 552 
TDE 7 140 
Te Anau, Lake 1 672 
Tea IS 404-405 
black tea IS 405 
caffeine 2 388 
green tea 18 405 
iiMtant tea 18 405 
oolong leas IS 405 
tea production IS 405 
Teak S 187; 14 132 
'Teak forests 1 $8? 

Teal, J. 2 216 
Teal 4 290 
Tealia I 52-54 
Tear gas 1 36; S 45 
Tear gland 5 166; 7 376 
Technetium 4 545: 13 405-406 
electron (x>nfiguration 

4 504 

ionization potential 4 504 
I’cchnical oils 10 72 
TechnicohNr process 10 168 
Tedmirama S 128 
Technological literature see 
Lileniturc of science and 
technology 
Technology 13 406 • 
Tcctibranchia 13 406 
Teefireps renoruiis 5 291 
Tcctogenc 9 411 
Tertona grandii 8 187 
Tectonic bmcias 2 326 
Tectonic patterns 13 406-413 
Alps IS 407 409 
andesite line IS 412-413 
A|icnnincs IS 40^1 
Asiatic island arc compies 
13 411 

Car|>athians IS 409 
Circum-Padfic chain 
IS 410-411 

roast Ranges IS 411 
East Indies arcuate com- 
plex IS 410 

fault and fouU strocturO 

5 I9M95 

Hercynian massifs IS 408 
High Calcareous Alps 
IS 408 

Himalayan Cordillera 

IS 410 

island ara 9 263: I* 

413 

Juras 18 408 
massif 8 167 
Mediterranean chain 
IS 407 

Mexico IS 411 
Middle East Cordillera 
IS 409 

Nevadan bdt 18 410 
North American Cordil- 
lera IS 410-411 



T 0 ;t(mic pattemi^nmt. 
older cordillen* IS 411 
Pennine nappes IS 408 
Pie-Alpi IS 408 
Precambrian 10 566 
Pyrenees IS 409 
rift valley 11 570 
Rocky Mountains system 
IS 410 

shields and stable areas 
18 413 
sial 18 412 
sima 18 412 
.South American Cordil* 
leralS 411 
Swiss plain IS 408 
Tectonic-seismiC'gravity associ- 
ations 12 149 

Tretonite fabria: in schist 
12 62 

'1 ortoiiophysics 6 170; IS 418- 
420* 

arc junctions IS 415 
continental drift IS 418 
continental fracture sys- 
tem IS 414 

contraction theory IS 419 
Core IS 414 
mist IS 414 
dynamics of faulting 
IS 416-417 
mantle IS 414 
tntd-ocean fracture system 
IS 4U 

ocean floors IS 414 
polar wandeiing IS 418 
rates of tectonic deforma- 
tion IS 417 
rock failuie IS 418 
thermal convection cur- 
rents IS 419 I 

Teciotial membrane 10 124 
'Icctosilicates 12 311 
I'edion 8 518 

Teeming (steel manufacture) . 
IS 95 

1 ceth 4 63 
horny IS 673 
leflon 5 244; 6 329 
electric insulation 
7 157 

see also Polyfluoroolefin 
rain 

Tfgetieuttt f=l*rori«ba) yucca- 
selta 7 466 
l egmen 3 280 
Tegmentum 9 58 
'fegulorhyncMa 2 815 
Tehuantepec 9 169 
y*eiehonopsu labyHniMea 

tm 

Teiidae IS 24 
Tejo, Tagus 5 122 
Tektite IS 420-421 
composition IS 420 
oocurrenoe IS 420 


TekUte— coni, 
origin IS 421 
physical form IS 420 
properties 19 420 
TEL see Tetraethyllead 
Telecast IS 421 
Telercptors 12 177 
relecommunications see Com- 
munications, electrical 
Teiegeusidae S 277 
Telegraph see Telegraphy 
Telegraph codes 13 421-422 
Contincnul code IS 421 
Morse code IS 421 
Telegraphy 4 14; IS 421-425 
AM radio 1 364 
automatic switching 
IS 423 

bandwidth requirements 
294 

cable ciicuit IS 424 
ciicuits and equipment 
IS 422 

facsimile 5 176 
FM radio 5 521 
message service IS 422-429 
Moon relay 3 S20a 
ovctscas 13 423-424 
press syslcnu IS 42.5 
private-line IS 424-425 
radio circuits IS 423 
stock quoUt.on ticket 
service IS 425 
teletypewriter IS 453 455 
Telemetering IS 425-429' 
commutator IS 428 
electrical IS 425-426 
frequrnry-m<MUilati<m ra- 
dio 5 521 

mechanical IS 425 
meteorological instnimen- 
tatiun 8 317-318 
radio IS 425-428 
rocket astronomy II 600 
telemetry equipment 
IS 428 

Telemetry see 1 'elcmctering 
Telencephalon 9 44, 46, 57 
Telenomus 6 .581 
Telcohjective IS 447 
Teleo/remia scrupulous $ 405. 
409 

TelcoptUe 5 11^ 

I'cleostei 1 57-58; 9 443 
Teleostomi see Actiuopterygh 
Telcplionc IS 429-411, 445 
accessory devirvs 19 431 
add-on 7 179 
camp-on 7 179 
ctmference calling 7 )?9 
ctcetric network IS 4S0- j 
4S1 

eieciricat protection of 
user S 323 

exovtive access 7 180 
hands-free utfcing 7 180 
bold key 7 179 | 


Telephone— eonl. 

intercom signaling 7 179 
invention 4 454 
optional features 7 179; 

13 431 

preset inference oilling 
7 179 

privacy 7 180 
receiver IS 490 
sidetone balance 19 451 
transmission equalization 
1S4S1 

transmitter IS 429-4M 
undei water 14 199 
Telephone cable IS 439-440 
Telephone civil defense system 
IS 431 432 

'rdephone infoimation service 
13 440-441 

Teleplmiie interrommunicat- 
ing system 7 179-180 
'lelephoiie leave-word systems 
13 441 

secretarial systems 13 441 
telephone answering sets 
IS 441 

Telephone lines 1.3 443-445 
Telephonc-(M)le l>cetle S 276 
Telephone priv.itc brancii ex- 
change <PnX) IS 432-433 
dial IS 433 
manual IS 432 
Telephone receiver' bipolar 
IS 430 

ring armature IS 430 
Telephone service 13 43.3-442 
individual paging systems 
IS 44S 

misrcUaneous announce- 
mcmis JS 441 
overseas submarine eablc 
13 439-440 

telephone numbers IS 440 
telephone transmission 
rating IS 442 
time IS 440 
weather 13 440-441 
Tetepiionc icrvioe. interurban 
IS 454-437 

direct distance dialing 
(DT)I>) 13 350, 436 
intercity trunks 18 435 
international dialing 
IS 437 

long-dtstance office IS 4S4 
manual office IS 4S5 
nmriianized office IS 485 
recording of billing infm*- 
matlon IS 435 
Telephone service, local 
IS 4SS-434 

central office IS 4S3 
dMtronic central office 
IS 357 

interoffice trunks IS 4S4 
message nails IS 4SS 


Telephone service, local— cofU. 
party-line service IS 4S4 
registration of messaga 
1S49S 

subscriber Iooim IS 4S4 
switching equipment 
IS 484 

tandem offfee IS 4S4 
trunk circuits 19 4S4 
Telcphmie service, long-dis- 
tance see Telephone aervice, 
interurban 

Telephone service, overseas 
I IS 137-440 
j high-frequency radio 

IS 438 

j international agreements 

IS 446-447 

I submarine cables IS 489- 

440 

trupmipheric scatter sys- 
tems IS 4SS-499 

Telephone service, private-line 
I IS 441-442 

I Telephone set Telephone 
I Telephone signaling, special 
I subscriber IS 442-448 

audible signals IS 442-443 
code calling systemt 
IS 44S 

loudspeaker paging sys- 
tems IS 443 
radi<» pstging systems 
IS 443 

visual signals 19 449 
Telepitone switching IS S50- 
357 

Telephone syatems: automatic 
message accounting (AMA) 
19 353 

automatic ticketing equip- 
ment iS S56 

central office codes IS 850 
centralized automatic mes- 
sage accounting (GAMA) 
IS 355 

civil defense IS 4S1-4S2 
community dial offfoei 
(CDO) IS 955 
croubar switch 18 951 -355 
fundamental planning 
18 447 

manual operator IS S50- 
951 

numbering plan 18 850 
numbering plan area 
(NPA) IS 350 
step-by-step switch IS 855- 
856 

switching circuit IS $44- 
349 

Telephone systems construe- 
tion IS 449-445 . 

aerial eabk IS 444 
aerial wire IS 444 
cable sptieing IS 444-445 
cablm IS 44S 



Telephone systems con^ctlon 
— eont. 

oondult IS 444 
multiple line wire 18 444 
pole lines IS 445-444 
mnninsls 18 444 
underground cable IS 444 
undergrouml lines IS 444 
wIks 13 44S 

Telephone tape recording 8 41 
Telephone-television attach- 
ment S 209 

Telephone transmission: in- 
ductive loading 18 4S4 
interdty trunks 18 435 
overseas radtolelcpliony 
13 437-459 
quality IS 442 
rating 18 442 
repeaters IS 434 
Telephone transmitter IS 429- 
450 

Telephony 4 14; IS 445-447 
bandwidth requireinents 
294 

beginnings and growth 
13 445-446 

central iwitching office 
IS 445 

compandor S 556 
crosstalk 3 555-556 
elementary circuit 15 445 
international IS 446*447 
interoffice trunks IS 446 
manufacture of equipment 
IS 447 

Moon relay S 520a 
privacy of radio circuits 
10 624 

single-sideband csirricr sys- 
tem 1 552 

switching systems IS 550- 
357 

Uiiilol States IS 44? 
Telephoto lens 7 455; 13 447 
motion-picture cameras 
3 123 

Telephotography IS 447-44S 
information content 
IS 44S 

speeds IS 447 
transmission IS 448 
see aiso Facsimile 
Teleprinter IS 453-455 
Telescoixr 1 60S; 15 448-452 
astronomical see Telescope, 
astronomical 
catadioptric IS 448-452 
dioptric 15 448-452 
elbow 6 299 
Galilnn IS 448 
gun lights « 298-299 
Kepler‘i 18 448 
lens systems 7 452-455 
magnification IS 449 
Newtonian IS 448, 451 
open glasses 9 556 


Telescope— cont. 

optical tradcif^ instru- 
ments 9 360-362 
periscopes 10 17 
reflecting (catopric) 

15 448-452 
refracting (dioptric) 

15 448-452 
rcfracting-reflcrting 
IS 451-452 

ttisolving power 11 500; 

IS 449-450 

terrestrial IS 448-449 
I'clcscoiie, astronomical 
IS 448-452 

aberrations IS 450-452 
Brachyt IS 451 
Cas^ratnian IS 451 
ChrOtien 13 451 
ccH^nagraph 5 487; 

IS 450 

Gregorian 18 451 
Hcrschelian IS 451 
limitations IS 452 
Maksutov IS 452 
mirror optics 8 509-510 
in observatories 9 242-245 
Schmidt 12 68; IS 449, 452 
Schwar/scliild IS 451 
Schwarrschild-Cietien 
8 510 

solar IS 286-289 
use in spectroscopy 1 615- 
616 

zenith I 610*811 
Telescope, radio It 262*263 
Telescoplum 3 413-414 
Telcsiaca 3 255; 19 452*453* 
Antho/ua 1 455 
Telesio 1 226; 3 255; 

13 452 

Tcletranscriptiom 13 458 
I'eletypescttcr S 345; IS 46S 
operating unit IS 453 
tape perforator 18 45S 
reletypTwriter 18 453-455 
ASCII Code IS 455 
Baudot code IS 453-454 
operation 13 454-455 
*I'eleiypewriter exchange 
(TWX) service IS 455-456 
teletypewriter IS 455 
see alw Telex 

I Tcleutospore II 654; 14 217 
Ustilaginales 14 2S6 
Television 1 S65; IS 456-459* 

I antennas see Antenna (ae- 
lial) 

aspect ratio 18 477 
bandwidth requirements 
2 94; IS 457 

basic principles and opera- 
tion IS 45B-457 
blanking signals 
IS 459 

omen tubes U 461-467 


Television— cent. 

cameras 13 459-461 
closed-circuit see Qosed- 
dreuit television 
color see Color television 
frequendes IS 457-458 
ghost image IS 458 
grades of service IS 459 
harmonic distortion IS 456 
intercairier sound system 
(ICS) IS 471 
kinescope 7 547-349 
networks IS 467*469 
noise 13 458 
picture transmission 
13 458 

program recording S 41; 
15 458 

reccirers IS 469-475 
reflections IS 458 
rcsolulion IS 476 
scantling IS 457 , 475-476* 
scrambling of tdevision 
signals 13 458 
snow 13 458 

sound transniission IS 458 
st.iml.irds 13 476-477 
static IS 54 
studios IS 478-479 
transmission theory and 
methods 14 54-61 
tiansinitteis IS 479*482 
uhf IS 458 

underwater 14 2(H)'20l 

vhr 15 455^ 

Television camera IS 459-461 
ratncia omtrol unit IS 466 
color camera 3 297; IS 460 
colorplexcr (encoder) 

13 460 

field equipment IS 461 
film reproduction IS 460* 
461 

meteorological uw in satel- 
lites 8 321-322 
monochrome canunras 
IS 459*460 

studio cameras IS 459-461 
Television camera tube 18 461- 
467 

caihode-potential-stabi- 
lized emitron IS 465 
iomoscope IS 464 
image dissector 13 466 
image iconoscope IS 464- 
465 

image orthicon 7 30-31; 

IS 462-464 
nonstorage 18 462 
range of sensitivity 18 462 
storage IS 462 
use in Industrial nonde- 
structive testing IS 462 
use in microscopes IS 462 
UK in mrliury surveillance 
18 462 

vidicon IS 465 


Television networks is 
469 

dosed-dreuit networks 
13 469 

coaxial-cabic system 13 469 
LI carrier system 18 469 
L3 carrier system IS 469 
local channels IS 468 
microwave radio relay 
IS 469 

monlttwlng IS 468 
operation IS 467-468 
round robin 18 467-466 
switching IS 467 
TD-2 radio system IS 469 
testing IS 468 
transmission IS 467 
transmission fadlities 
1$ 469 

Television picture tut>c uf 
Kinescope 

Television receiver IS 469*475 
antenna IS 470 
automatic frequency con- 
trol (AFC) 1 6765 
automatic gain control 
(ACC) 1 6765; J8 471 
mscodc amplifier 2 537 
color 3 298*299: 13 472 
contriih 13 472 » 
high-voltage supply 13 472 
horizontal deflection 
13 472 

intermediate-frequency 
amplifier IS 470 
kinescope 7 547-349: 

13 472 

monochrome receivers 
IS 470 

Kpaiation of video and 
audio IS 471 
sweep systems IS 471 
sync separator dreuits 
IS 471 

transmission line IS 470 
tuner IS 470 
vertical deflection 18 471 
video amplifier 14 323-524 
Television scanning IS 457 
475-476* 

beqtiency IS 475 
interlaced scanning IS 475 
lines IS 475 
raster IS 475 
raster scan generator 
13 334 

sequential scanning IS 475 
standards IS 476 
Television standards IS 476* 
477 

allocation standards IS 477 
channd standards IS 477 
equipment standards 

IS 477 

modulaticm standartU 
18 477 



Yeierifion iundardf«-cone. 
fanning itandardi 13 476 
tranfmission atandards 
13 476 

Xflevinon atodio IS 478-479 
acccpuble noise levels 
9129 

ontrol room 18 478 
signal transmission IS 479 
studio lighting IS 478 
Televtsi<m transmitter IS 479- 1 
482 ' 

antennas IS 4M 
aural signal 18 479 
effective radiated power 
(ERP) 18 479 
operation IS 480 
polarization 13 480 
icquiiements for color 
13 480 

signal characteristics 
13 479 

^t.)nll4rds in other roim- 
trics 18 481 

tiansmittcr power IS 479 
vinial signal IS 479 
TEI-EX 4 H: IS 45G. 482 
t('lciy|X'wri|ei IS 4')6 
iff aho Iclelypc'wrllcr ex- 
change (TIVX) service 
Iclinite S 2S2 

It’lirgrn. n 1>. II. 4 r*Vl 6 302 
irlln, E. I 81. 4 552: 12 162 
7c(h.’Ni fCMiiis 5 202 
IHhiric onienis 6 168 
Iclliinde IS 182 
gold uie 6 2S0 
Telhiiiiitii 4 .515; IS 482-46.5 
.uids 1.S 484 485 
,ilIotn>prs IS 482-488 
election c<m8gut.ition 
4 504 

cxiiactive metallurgy 

8 278 

halides IS 46S 
hydride IS 483 
ioni/atKHi potential 4 504 
natural occurrence 13 482 
organic o^mpounds IS 484- 
485 

organometalUc compound 

9 403 

oxides IS 463-484 
preparation 13 482 
principal compounds 
IS 48S 

properties IS 482-483 
uses IS 48S 

see also Selenium; Sulfur 
Tellurium ocher IS 482 
Telobranchial body 14 180a 
Teloledthal ovum 9 4S9 
Telophase: meiosis 8 210-211 
mitosis 8 521 

Tcloaporidca 11 52; IS II, 485* 
CoGctdia S 249; 11 52; 

IS 485 


Teloiporidea~-cont. 

Gregartnidia 6 269; n 52- 
18 485 

Haemosporidlida 6 315. 
817; 11 52; IS 485 
Tclotaxis IS 403 
Tclulremata 1 566; IS 485* 
Articulaia (Bracltiotjoda) 
1566 
Telson S 562-569 
Temnorefihala 11 542 
Temnochilidae S 277 
Tcmnoplcuridae IS 485 
Teranopleuroida 4 360, 372a; 

IS 485* 

Teinnos{M>ndyii I 334; 7 375*; 
IS 486 

Temi>eramciu (music) 8 664 
Tcm|)etate bacteriophage 
14 18u 

Temperature 13 486-487 
ab.solutr zero 1 105 II 
air I 1.58 159 
air conditioning 1 143 
color temperatuic 3 299 
earth interior 4 327 
! eailh surface 4 327 

I and heal conduction 3 .*183- 

i 391 

I and heat (onvection S 439- 
444 

heat ladialion 6 360-373 
atiiic 


Iwotaguilc oiml 4U 


inverMon tcin|< 

7 5.38 

lelation to heat 
IS 486 

scales 13 486-487 
sensible temperature 
12 IftO 

.standard 10 . 5, 18 487 
thei inodynamics (chemi- 
cal) IS 573 

upper atmosphere 1 98 
TeiiiiH'ruture aiioinaiy map 
7 2705-271 

Teinpcratuie-rompcwilioii dia- 
gram 5 55 
distillation 4 247 
remperatine lontiol. auto- 
matic IS 487-488 
comfort control 3 316-31 «, 
6 375-577 

process control 10 637 
resistance lieatifig II 490 
steam IS 85 
thermostat IS .592 
Temperature cylinder IS 489 
Tcmpei aturc-depth trace: 

thermocline IS 562 
Temperature distribution* in 
tlie earth 4 331-3S4 
TemiicratUTe-entropy diagram 
13 570 

Temperature gradient S 439- 
444 

in ocean IS 562 


Temperature-humidity index 

W491 

Temperature indfeatora IS 489 
pyromciric csmes U 127- 
128; IS 489 

lemperaturc-setuitive Cray- 
ons, pellets and paint 
IS 489 

thermography IS 489 
see also I'cmpcrature 
measurement 

Tcmpciatiirc inversion IS 488 
polar alnutsplu'ies 10 440 
TemiK-raiurc measurement 
I IS 4H8 489 

I Cailibration of instrument 
I IS 488 

I dry bulb II 82 

iiiMMimetiii IS 489 
I kata thermometer 12 181 

! low teniprnatmes 7 598- 

> 601 

{ mticoiohtgy I 158-159 

1 pvromcU'is 11 125-127*; 

I 13 48!) 

I sea water 2 110-111; 

12 114-115 

i soiiitx’>) of criot IS 488 

j theiinisior IS .555 

theinuKample IS 489. 564 
1 thei tnomeier IS 489, 586 

! wet bulb 11 82 

j Teinp<Tate rainroirst 8 187 
I 'leinperjtiiie legiilalor (ani- 
transfer i nwl) 13 594 

see aho Hyimthalamus 
Tem}terature wlinity dl.igiam 
(<Ko.inography) 12 112 
1‘empciatuie scales IS 486-487 
leinfK'iuture senses IS 489-491 
paradoxical cold 13 490 
teni)M*ialurc receptors 

13 490 

temperature "s|>ots*' 

I IS 489 

thermal adaptation 1$ 490 
Temi>CTature*scnaitlve crayons, 
pellets and paint IS 489 
Teuipering IS 491 
gla’.- fi 207 
steel 6 381 

surface hardening of steel 
IS 313 

lemporal arteritis 2 520a 
Temporal bone 12 375 
Temporal lobe 9 57 
Ten-spot dragemfly 4 271 
Tender 12 267 
Tendcrometer (pea) 9 599 
Tendipedldac 4 212 
Tendon IS 491 

I'cmtlons (prestrcftsed omrenete) I 
16 586 

Tendril IS 111 
Tendril climbers IS 124 
Tenedrio moUtor S 287; 12 65 
Tenebrionidae 8 276-277 


Tenebroides tnauritonfeus 
S 287 

Tennamite IS 529 
Tennessee Bluegrais region 
915S 

Tennessee River 9 150 
Tennessee River Basin 14 S95 
Tennessee Valley 9 148 
Tenoritc 8 464 
TenenynoviUs 7 315 
Tenrec 7 142 
*1 rnrecidac 7 14S 
fensiic atiengih 8 271 
Tcusiic est of metals 10 398 
Tension 4 419-420 
ill metals 8 268 272 
see nJao Stress (mechanics) 
Tensor 13 491 

see also Cah uliis of tenson 
'I'cnsor bundle 5 254 
I'ensiu field 5 254 
'IVnsor fmcc 7 414 
'I'c'iu caterpillar 2 552; 7 464, 
472 

Icntaculata S GOS; IS 491* 
Ck'stida S GOH 
C'ydlppldea S 608 
laibaia 3 608; 7 570 
riaivctcnca 3 (K)8; 10 412 
Tentttrulites 3 400; 4 87 
i Tcntdcu/itea gyrocunthui S 400 
TentarnUtes stalarifoims S 400 
Tenieleff process 13 261 
'renthredinidae 6 574 
Tcnuipalpidac 14 115 
Trphjgiam (:nelcurol<^) 

1 638 

Tephrite 2 105: 7 16 
rephritidae 4 212 
rephroite 9 317 
Tequila 4 255 
Teiatocarcinuma 9 320 

rq>roductive system disor- 
ders 11 4B2 

Teratogenesis 13 491-494 
abnormality IS 491-4^ 
causal agent; IS 492 
causation IS 492 
degeneiative changes 
IS 491 

diffcTcntialion IS 498 
form chan^ IS 493 
genesis of anomalies 
13 493 

getietic factors IS 492 
growth processes IS*49S 
nongenetic factors 18 492 
premorphological events 
IS 493-494 
production of effects 
IS 493 

selectivity of agent IS 498 
scx^uential anomalies 
IS 493 

tissue interactions IS 498 
Teratogenic agent IS 494 



‘taMMna • tin 
TitWUMiii I (M 
Ttrtiondi tncndUnUi B 178 
ToMt 8 M, n 494 
Tcibinm 4 548, U 494 
dectnm configuration 
4 504 

cxtnctne metallurgy 8 278 
Tfrebelta 11 51 1 
Terebdlidac 10 462 
Ttnbra 8 561 9 S4 11 19 
Terebrantu IS 62H 
Terebraialta 2 515 
Terd)rituUiea IS 465 
Terfbraiu/tM 2 515 
Teredidac 12 292 
leiedtnidae 5 100 9 615 
TmdoBm 12 235 
7 eredo nmaln 5 101 12 2*)2 
TerephthaUu 5 74 10 476ri 
polyester reams 10 46? 
Ttrephthtlic aud 10 197 
lci«4iko\a \ V U 510 
reileziaoeie 5 124 
lergite S 562 5li9 
Icrgiim I 555 3 562 569 
leitninil bit re 11 smfau tlif 
Ituniiation 2 622 
Teimtnal bud 2 5o0 
Trrminaha 4 187 
Itrmitapliiduhc 6 401 
Termilini 7 2H7 
Icrmttc 6 5H6 7 261 12 405 
14 494* 14 53B 
leimuc bug 6 101 
1 cimilchkr ImuIl 4 277 
lermitidu 7 264 
leiniitophik 4 285 
Jem 14 191 495 
letnary illovs 1 260 
lermry system 5 59 
lerm-pKle 6 279 
rernifine man 5 477 14 495* 
retpem 13 495 198 
cimplmr 2 412 451 
citrus 11 ivoiing 4 147 
(1 issificition IS 495 
diict|ienei 14 496 
esstnfiil oiK 5 71 72 
}iydiiic4ibofi% 6 515 516 
isopicnt 7 284 
tmntliol 6 227 
monuteiptms IS 496 
pimiie 10 216 
polvilkcnr 10 160 461 
pol}ter{)tnes 18 498 
sesquitiipcius 14 497 
aqiiiltne IS 20 
Utiaterpenia IS 498 
tnttrpeiies 14 498 
tee alto Polymer 
rcrphenyl 12 75 
Icrplncol IS 497 
4/pfia Ttrpmeol 10 236 14 496 
lerptnolene IS 436 
Tern alba 0 401 


1 

1 


I Terra eotu 8 107, 10 546, 

18 205 498 
Terra rom 7 44S 
Terra roasa bauxite 2 119 
Terrace mining 8 472 
Terraces continental theU 
IS 218 

Terracing fagncultural) 

13 496 500 

liiid farming 14 199 
outlet constiiiction IS 499 
types IS 499 | 

Terrain aieas world wide i 

14 500 501 I 

Itrrim rleirincc indicator 

1 289 IS 502* 

Ictrain itiiiires tee 1 mdforma 
Icirnn lecogmtion system 
€ 289 

Utiiimiin iff Oxyuliict 
time 

I Ifttapeni 14 166 

I ftiraftfUfiitfUnaBm^ 14 l(i6 
Icri ipm 14 502 
liiri//o 14 151 
ftiugins Cutoi 7 .^R 
I IniesliMl hinocU 4 12 16 
Iciiisliiil (undinia st Uni 
I 116 17 

I Itiiolriil trusyslcm 4 104 
n 502 lOfi* 

idiplKions to till liibidt 

I IS 502 501 

riliMiop'iu iginls H 501 
I cniipniMn of ocmssUins 

1 14 502 )«1 

cmtgy 11 ^01 
(nci|,y Itiiisftr 14 0*' ”06 
I tsknt II 501 

' hibilit (listiibution of oi 

giniMiia 11 503 * 

piodmmil> 11 501 05 
M tv n il tikcls U 01 
stiuitiiiil 'uliptitions 
IS 501 

temtMiitiiu 14 501 501 
(lupine Utcls 1 1 504 
(lophu Miiutme 14 dh . 
Itiusitiil cUctriulv 6 171 
14 50(1 iM* 

discuscry of eiith ctinciits 
IS 507 

earth cunent ineistiie 
nient 14 507 
eii th current stoi ms 

IS 508 

effect on intcnni tadiUicm 
1 451 

cUctiodc potentiiU 14 508 
ileetrodes 14 507 
luge scile pittcina 14 510 
loeil gcwlictite 
phctumiiiii H i0(i i 
luniT diumil sanation 
IS 509 

natural geoclectric cui | 
icnts IS 507 


Terrestrial elearidty-coni 
penodic variations IS 508 
potential gradient 14 507 
solar diuinal variation 
IS 508 

vcitical earth cunents 
14 506 

leiastiid cquitor 5 17 
I cm stud field guidance sys 
terns 6 269 

Jciustinl foirc fields 14 511 
1 ( I lestri il ftoA 11 w Iti r IS 51 1 
511 

gliricts 14 511 512 
missive lei const ints 
II '■12 511 
pi<»)Kiues of 14 512 
linestiiil gitsKition 6 .,61 
261 14 513 521* 

ibviliiie me isiiiiments 
14 515 516 

Ills lleiskinen ivistitic 
ssslem 1 1 519 520 
Bougun leduetiuii 14 517 
fue til itductioti 14 517 
genet il loot (luoi) 11 ^20 
geoid <»r Ftiio|H 11518 19 
gi isiiv obvivilions it sci 
M It 

IS MISS n PIO 521 
ivistitic momiliesm 
isosliOe ills com|icnsiliil 
IK IS II »20 521 
ivisddc If idjiistincnts in 
nitinr Iv 521 
I < s( itir uduetiun IS 517 
>18 

nil iMiienKuts md edinr 
silions n 511 519 
|xndulum imthod II 511 
514 

pliysieil applieiuoiis of 
anomiltes 13 519 
Piatl II isford isostitic s\s 
tern U 519 

uduction of obseisitions 
II 517 518 

lelitivc obsen tlions 
14 >15 516 

sei gt isimctets 14 511 515 
tluoiY md fotniuUs 
14 516 517 

underwater grivimeters 

14 511 515 

\cning Meincs/ isostitic 
system IS 519 520 
leticstitd hell flow see Firth 
(heit flow) 

1 i 1 resd lal It id 7 428 
Feiresirnl migncuun 14 521 
see alto Crcomignetism 
letrestnal nucleir tiuicttons 
14 521 522 

induced reactums IS 521 
spontaneous reactions 

15 521 


Tetreirtal r^diwlon t« 
ation, tcnvitnal 
Ternttnal tclncopr 5 4^2 
IS 448 44»* 

Kefdenan IS 448 
letrestnal vegctotion uimu, 
sition 2 241 
Tenicr missile 1 5426 
Teirigtnous sedimcnls 8 113 
116 12 137 

leiiitoriil bchivioi 2 21 
IJ 522 523 
Itrriioiiahsm 4 186 
Ifiritoiialitv 2 215 14 u2 
524* 

iettiiry 6 136 IIS 11 16t 
523 524* 
fauna IS 521 
floia 9 506 507 
limits and siilMlisistons 
IS 523 

lithology IS 521 
sti itignphie uominelrnm 
14 ''24 

I uniodoiu 1 in 14 186 
lettiiiv imim 1 10 > 
leitiiiy netp ( ue) i 
materi ils 
Ifiylitio 4 4106 
lervicnc pollster hhii j a.li 
2 4 5 ll-se li.1 • 
leseheiiite 10 R(> 11 (H 
Itsli N 4 l>l 7 72 
I esi I eoil 7 72 
Ifssn If ns ssstein 7 1>) 1 I 
7 c St ( f hy putlii SIS 2 2J) 
lest ices lesdeidi 
lestieuli 11 52 12 J .8 
14 524* 

life cycle 14 521 
I esif 1 <ef 1 rsfis 
lesiulc 11 171 11 21 
lestimoitv e\|Kriiiient (mem 
oiv) 8 218 

Icsting we Ins|Ketion umI 
testing see a/u cntiits im 
der specific types ot tesb 
such IS Viiei iH testing In 
viionmentil test Skin test 
I cstis 4 216 598 13 524 527“ 
cast! ition 11 526 
compintivc initomy 
11 470 471 
cryptoichism IS 526 
gonad 6 215 
gonad organogenesis 
11 464 

heimaphroditism 6 421 
hiitolf^ 11 473 15 

525 

hv{iophysertomy 14 526 
normil pubfiat develop 
ment IS 527 
physiology IS 526 
sperm foimaiion IS 52 

526 



mechaniinn 

iim 

6 ) 




Kuiu( 

^ottutuve 

11 470 477 

Tetn (tminunifetal) 5 450, 

Ki? 

ie«tiidmiti «< Chclonu 

r tuMliiMUiiUe 8 178 

1 imohMn H 127 
I tinrt|»»'irtin 13 127 
ip.iuu<l4(.C 467 472 487 
15 ^27* 

B niiia'if 2 2 
T| »|i|{i(iU Z 218 
moKi 8 011 

II mm 1< (biophysics) 8 618 
I iiiiili/inonu ittion(in 
I hi)(l>) 9 82 
1 t m 4 2r> 

I liimlu 4 212 
f I 10 )17 

,l^sUll* n m 

(Ttticcous 1 141 
jiii iNsK 7 12G 

iiiss ^losviKlini 1 100 
t liii/slsilim 12 121 
I n>H I in< 2 200 
I II ihi imhii 2 611 0 b 
b JT* 

1 II ihi( mo »j cusolsulfon 
|l n hill 7 (lO 

I I ihi iiiosilint (silicon tct 
)>)) •iniilt) 12 121 

I I ibiitslsilinc 12 121 
' ti u out 1 402 

Itti irliloioiiiiir icid 4 by 
dnti 6 2J1 

(eh ichloio p binmqutnnnc 

1 H 

iiii iihlmodninmimpHunum 

u) 1 m 

4 1 1 1 1 1 ir ichlorodiphtnyl 
ulfoni 8 118 

I I ti i< blomcth int S 74 
UuuhloioctlivUnc b 410 

r« 

bn ichloropalUdate 9 121 
Utnclilorophcnc 1 481 
btrichlorosilane (silicon if* 
iithloiidc) 12 121 
12141 ctrachloTO 1 23* 

4 trtrahydronaphthalene 

92 

fftraclaenodon % 894 
rriracontane 1 249 
biracoralha 11 640 blO 
I'etracosane 1 249 
Icirartimimoxph ilwleul 
clement 4 57 

btracunomorpha 4 15* 19 519 
( horistida 9 88 80 10 118 


TetractlnMBorpha-cont. 

QanxindUdB 9 158 159, 

10 519 

Demospongiae 4 11 56 
HomoKlerophonda 6 476 
. 10 511 

\T.«aqd« m,«pew u \U 

TetTaccViM \ 464 «8 «5 I 

1 Q(l e ita^ 


Tetrahydrooxazole 9 491 
Tetrahydropyun 11 107 
liUahydropyndine 11 IIS 
Tetrahydropyrrole II 110 
1214 letraliydnjquinoline 
H 191 


4 54 0 58. 10 216 
520* 

absorption 11 128 
antimitrobial activity 
18 128 
chemical foimula 11 128 
mmmcrcul {vodiiition 
19 528 

distribution 11 128 
exaction IS 128 
firmititation 13 120 
oxytctiicydim 0 471 
phsimicologv M 128 
tlun]Hiitit effect 11 128 
Uliicsn tc Itti icytiim 
liti id mil) Sis (gtnetics) 
n 378 

IctruUiim 1 240 ' 

litndoiitfnitidit H 243 | 

liiiidvmiu 11 182 
IttiatihoH I Ml 1 81 I 

led iiUislimniimiiim chtoiidi | 
U 184 I 

ltd uthyllLul I 171 7 12b 
1 » 520* 

'iiKidU furl 1 178 
cotnhiisdoii knock 1 100 
ltd iilhslpMopbosphiU 7 141 
I<h KibslMbiK 12 
ltd inuoiottlivUm b 120 
)Mih8iioioohhn tsiii 
10 470 

ltd ifliiotosilinc (silicon t«l 
iilliioiitlc) 12 121 
Ittngoni! tisstil system 
* 601 faOl 

1 Ld igonil Iittut 1 101 101 
Ittra^taf tu« 6 219 
ltd ilitditd 4187 11120 
Itltihtdion 10 472 18 120 
110 * 

chemical stiucluics 1 11 
poly topes iCRulit 10 102 
ItlialiydicH innibinol 11 108 
1211 ltd ihydrocdbi/oUs 
2 410 


» W 7 1 11 611 ' 

1 irtra/iymcim pyrt/ormis 1 700 1 
I1 17 ' 

I 2 1 1 1 Fid iiodopyirole 
11 111 

I etrniodosdant (silitun 
KKlidr) i2 VI 
> 1 1' I til ikkIi 1 111) 
luiiint 14 b26 
iftiaftuhoiiBiW 11108 
led dill 9 2 

ltd dogy of rdlot 2 111 
/i (fflfo/ibudon 10 616 
rcCrAmerrt a/riciictiru IS 6 
ltd iimlhvl 1e id 1 171 

1 cd initUiyliiiinionuim hy 
cUoNidc 1 106 

2 2 11 led nmtliylbuUne 

0 271 

led urn ihyhtlmi thine 0 622 
Itti inulhslsilitu 12122 121 


letiimcthvltbiiirim disulfide 
I ^7> 

lid iiimiiiiipdliilmin eld > 
lull 0 121 

ifdiir/mMi/m 6 181 

Itiunoidie 6 18 
led insehielu 11 111 
McMstiRmili 8 211 
ifh it\ihu ultinui 8 118 
j ltd lodondloimis 9 142 
14 110» 

1(11 lomd It b 28 10 ibl | 

11 HI 

ttiiphtfi Isiliiie 12 122 121 

I ( ti ijihidilfs 8 bb 1 1 Ilf* 

Ithafhn M '' (0 

’ titiaphf /rHmirfd 11 110 
letnphsHulti 10 4H 11 110* 
C e toidr i 2 619 
litraplnUa ) 211 
1 ( d iploid 10 488 
< tpiid 12 217 
letripode 1 420 IS IMHII* 

I Vmphibi I 1 111 
led ipTOpslene II 18 


,«ah,dr.rfolic icid (IHI 4) ^ ^ 


1 1IB 2 n II 6 221 
lieiaKydiofuian S 'iBI 
lilrihydtoimidi/olf 7 W 
I 2 1,4 Ulriliydmiwquinu 
line T 289 

TetrihydrondphlhaliiM. 1 244 
1 2 J 4 lelrahydronjijhtlw 
leneSW 9 2 
5 89,10 Ictrahydro 1,4 
naphltioquinone 11 195 
lettahydre 1 4 oaaiine 8 598 


J f irapvgui 
j Uti ipiiHiIc i 186 
I Itirarhynchoidea i« liy|>a 

I nnrtnncha 
I iliauiri’ilu 0 MO 
htravutulw mnaSilii 9 511 
I UtranUne 12 520 
/ fha^pora 10 214 11711 
letraspoialt. 8 81, H 551* 

1 rtraiiiorea 11 555 
TetraUfiftma 6 479, 11 560 


TaxM* Auibiry m 

Telrostirftiu t 581 
T' trattrpene set Tnpene 
’ttrathiiHUte 18 262 
lelrarole I 703 
Icirigidae 9 417 
luiode \aruum \S 5S\ Ml 
\ Uampoviei xnSie I U4 
\ U& 

ihiuctnmita IS 551 
niKMivc nsHUniz 18 552 
t 7 tlriMiuntium 11 110 
1 Trerogonio evpama 19 611 
1 rcdosc 8 1 "H 
Iciryl 1 151 9 104 
leUiKiclac b 261 
leldgtmiulse 6 261 7 311, 

9 417 

Icitlhoidei I 271 13 112* 

( tphalo{)oda 2 b45 
lexis bum 12 10 
1 e X IS fever IS 620 
Texts loyvcii 19 HI 
Uxdle 19 532 117 
•iiKiUary I1 118 HO 
baianing 11 131 
( itding 11 111 ill 
chemistry see I eatile 
tlitmisii) 

tlasnfie idem of vtcas^ 

II Hb in 

tomliiiig 11 134 
uitdiii IS 112 111 
ell iHiiig out 11 134 
fiber, man made 5 242 246 
fiber nitural 1 246 253 
Imishing 13 117 
flameproofing 5 294 
letting ofi 14 516 
niiaobuvlogy 13 142 542a 
picking 13 116 
plain ystase H 13b 
preparation ten Heaving 
II 114111 

printing ire lextilc pnnt 
mg 

loying IS 134 
satin veaye 11 116 
shedding II 111 
softeners H ISO 
spinning 12 618, 19 532 
534 

(sking up IS 13b 
tlm id count 11 131 
tHiU sveave II 13b 
tHIftt IS 111 
weaving IS 515 116 
yiin 11 112 134 
lexdlr themisuy 19 537 542 
blrathing 2 258 259, 

19 538 

tvanoethvlation 9 635 636 
detergent 19 188 
dyeing 4 111 
Eclung IS 142 
finiihmg agents 19 539 541 
ftame resittatioe 19 541 



TtxHI* intcrobtology 


Textile chemiatry-^ront. 

Bock IS 542 

noiiwoven fabrta IS 542 
scouring agents IS 538 
siting agents IS 5S8 
sur{Bce*actiii« agenu 
IS 5S8 

textile auxiliary IS 538-53!) 
textile printing 13 542a- 
5426 

textile sofumers IS 550 
water rcpc‘l1ciUs IS 541-542 
s«e alio Dye 

Icxtile microbiology 13 542* 
542a 

cotton IS 542 
retting IS 542fi 
WfH>I IS 542'5l2a 
Textile priiuing 13 542a-5425 
a/oic piinting IS 5425 
discliaige pnuting IS 542a 
etch piinting IS 5125 
flash aging IS 542a 
flock pThiting IS 5125 
Iciico v<it esters IS 5425 
naplitliol piinting IS 5125 
pigment printing IS 5425 
pliss^ piinting IS 5425 
resist ptinling IS 542a 
vat (oloTS IS 512a 
see aho Dye 
Textularia 3 7: 12 28 
Tfxtularia groiiieii 5 432 
Textiilutiid 5 431 
Textural soil classification 
12 452 

Texturl/ing agent (food) 5 378 
TGA see 'lliermogravimetiy 
77jat«0 477: 11 19 
Thaisid.ie 14 488 
Thalamic tlirory 4 584 
'I halamus 2 316; 12 562. 507 
Thalamin (Iroiany) 5 32!) 
ThaUirfias manUmm 2 MB 
Thalasw'mia S 105 
ThalaWivla 12 27 
77iaia.isina 4 26 
Thalassinidca 4 31 
T/i(iIaiA/ii</irix /raueii/ridii 
8 I2K 

Thatassiothri v iiitur/uordes 
8 128 

I hales 4 462 

Thalia demoriatua IS 543 
'Ihatiacoa 4 40; 13 5425-513*, 
14 140 

Thalittrurn 10 488 
Thallium I 545; IS 513 ritl 
analysis IS 544 
electron configuration 
4 504 

exirartivc metalluigy 8 278 
ionl/ation potential 4 504 
principal conipoumls 
IS 543-544 
properUu IS 543 
Thallium sulfate 11 615 


ThallopbyU 1 235: 5 562; 

8 356; 10 346; 11 45; IS 544* 
algae 1 235 
Chlorophyta S {K)-82; 

10 346 

Chrysophyta 10 346 
Cyanophyta 10 346 
Eugicnophyu 5 100; 

10 346 

fumyoopliyta 10 346 
fossil plants 9 502 
Myxoniycophyta 10 346 
IMideopIiyta 10 91. 346 
Pyriophyu 10 346, 11 132 
Rhodophyta 10 316; 

11 555-556 

Schi/oniyrophyta 10 346 
Tlia11os|X)rcs 8 570 
'rhalliis 1 36Ha: 2 416; 3 152; 

4 13, 14; 7 448; II 07, 12 343 
Thames 5 122 

//lamiiop/iif oiiltnatus 12 389 
Thumnol>hiy >ii/ahs 6 46 
Th,iiiinalei(hie 4 212 
rh.iiimustomri(l:ic 6 401 
77Muma\trjdrima 8 10 
7'liaumatoniasti\ S 76/> 

Thea sitiemti 13 404 
1 healer: aciepl.il>lc iiuise lev- 
els 9 129 

soiind-.imp)ineation sys- 
tciiis 1 520 

lelevisUm \re Closed cii- 
ciiit television 
Theta cell tumor II 480 
I'hecii lolliculi II 474 
'Ihcca interna 9 453 
Thetamoeha vnnuow 1 329- 
330 

Thccanephiu 2 313. IS 511* 
Tamclh^alH'lhdJe 2 313 
Polyhi.uhiidae 2 313 
Spiiohiaiinulac 2 313 
'TheciKloiil 'Thccodntilia 
'TlieriKlontia 11 481; IS 541- 
545* 

Arcliosaniia 1 521 
Thethtut 6 315 
Thetletia l>arva 7 209 
I helasioniatidac 9 475 
77/ria:ia (a/f'/oinieriAU 13 6 
7 helasia t alUftaeila 13 6 
77ieiasia jdatyplera IS 7 
Thflaiut ihodrsu IS 6 
'Thelephorucvae 2 107 
'1 helodonti see fkiclolepida 
Thrlmlut 3 262 
T/ieii>/iania 7 122/ 

Thematic ap]M*iicption test 
(TAT) 8 608 
7'henard, L. j. 2 299 
7 henea Ti>>'ia7/f 8 89 
Thcnoyllrifluoroacctonp 
(l‘'rA); chclaiiim S 18 
cinsteinhiiu 4 417 
plutonium extraction 
10 423 


I'henoyltt IRuoroacctone-eonl. 

KandUim analysis 12 51 
Theohaldia 6 315 
Theobroma $ 187 
Theobrofrta carao 2 384; 13 545 
Tlieubrominc IS 545*; 14 218 
IheodoHte 9 358-362; IS 545- 
516* 

Thcodorsen, T. 1 ^ 
Theophrastus 8 598; 10 378 
Theophylline 14 218 
7'hcorem 13 546 
Theoretical gravity formula 
IS 516 

Theoretical inorganic chemis- 
try 7 120 

'Theoretical physics 13 546 548 
content IS 546-548 
kinetic theory 7 350-355 
purposes 13 546 
(piaiitum electrodynamics 
n MH 150 

qii.iiitum held theory 
11 150 153 
<(uaiitum niethanics 
II 153-162 

(piuiunm tlM'oiy, nonrcla- 
tivisiic II 163-179 
relativistic clcitriKlynamics 
II 428-431 

lelativistie incchanirs 
11 431 433 
lelativiiv II 433-438 
llieorv, phv.sirnl IS 518 
'1'lieoiy of eirors' piobability 
10 632 / 

I hroiodon /ratrelltntm 7 553 
‘Theialite 6 1; 7 16, 10 86. 

IS 548* 

'lhern|M‘niir index 10 97 
I'lier,ipsida I 415; 11 484; 

IS 548* 

‘Tlicibligs 8 345 
Thcicvidae 4 212 
I heria 8 82. IS 5IH 549* 
F.utlicii.t 8 82 
Metallu'iia 8 82 
Fatiuuhcria 8 82 
I'lieiidiidae 1 498 
I'liermal adaptation IS 490 
'Tliernial ammeter I 322-323 
llieiinal baiteiies 11 460 
'I heimal biiKliinatology 2 201- 
262 

Tltermal Ixmib I 536 
'I heimal capacity IS 566 
'Tbeiinal conifoit 1 143 
Tlierinal conduction see Con- 
duction (heat) 

'Thermal conductivity 3 384- 
391*: 7 160; IS 2966-297 
of diamond 4 96 
earth (hrat flow) 4 333 
and lieal convection S 441 
of su{Kr<»nductors IS 297 
wood physics 14 535-536 


Thermal conductivity of toiidi- 
free-electton theory s 500 
.501 

lattice vibrations ? 4)5 
of superconductors 
IS 2966-297 

I'hctinal cracking S 532 53} 
Thermal cutting of mcul see 
Welding and cutting of 
als 

Thermal deromposiiions S 4117 
Thermal detectors: infrared ra- 
diation 7 103, 106 
radiometry 11 317-318 
7'hcrmal diffusion 4 14S 
aerosol 1 100 
diffusion in gases and liq- 
uids 4 143 

isotope separation 7 2% 
'Tlierinal diffiisivitv 3 385 
Thctmal ciiif IS 562-563 
'Thermal energy 2 277 
therinodxnamic eye'r 
IS 564 

Thermal eulilng 8 295 
I heimal expamion IS 519 5'ii| 
cohesion S 268 
gases 13 549 550 
iioii allovs 7 267 
liquids 13 519 550 
1ow-ex)>amioii allovs I 25^ 
iionlimMr foreft 1 407 
solids 13 549 

theinial siiesses T* 551 5)2 
'Dienn.il-evpaiiMon alloys 
7 26ti 267 

'I’tiriiiMl explosion 3 307 
Theinial fatigue 13 552 
'Thermal giadietil qtienclung 
5 580 

llicriual livMeievis ve Hvs 
tcicsis, thermal 
Thermal incitia (instnimenl 
cnoT) 13 IHK 

I heimal iiiMilation see Insula- 
tion, lieat 

1 heimal metaniorpliisiii 8 303 
'I hermat neutrons IS 550 
fission 5 288-290 
neutron cross section 9 86 
nuclear fuels 9 184-16C 
I'hcnnal noise 9 119 
antenna noise 9 119 
NyquisTs formula 9 119 
radar II 208 
vacuum-tube ampUfirt 
1 347 

'Theinial potential IS 488 
Thermal reactions, chemical 
3 5-6 

Thermal reflex vasodilatation 
IS 594 

Thermal reforming U 405 
fuel gas supplements 
5 553-555 

Thermal resistivity S 390 
'rhermal shock IS 552 



TtwrmodyiMmkt (chMikal) 


thermal soaring 6 SIS 
sailplane IS 5-6 
rhermal spring 18 550-551 
geolc^ic thermometry 
« 127 

ore deposition 0 366 
volcanic relationship 

14 351 

Thermal stress IS 550» 551-552* 
allowable stresses 1$ 552 
creep IS 552 
procedures at elevated 
temperatures IS 551 
spacecraft structure IS 554- 
556 

stiiicturcs subject to stress 

15 551 

thermal fatigue 13 552 
thermal shock 13 552 
Ihermat thicket 14 513 

aerodynamic lieaiing 1 80 
thermal iramfci \fr Heat 
tiansfcr 

Iheimal tutbiilenre K 355 
lheim.ll iKili/atioti faUoi 
1 1 3t)5 

llieinial watlnuier 14 115 116 
Iheiinal w'ind 6 173 
riirimallv narked gasoline 
671 

Ihcimionu diode ion 
|>io|mlsioii 7 215 
Thcimionic eitiissioii 13 552- 
554 

aic dischaige 1 501 
rield-eiihamcd emission 
5 256 

measurement 13 552 
from metals 13 553 554 
Poisson law 9 1 10 
|M»\sei gcnoiator 13 55'1- 
551a 

Schottky eflesl 12 08-69 
from scmicondiutois 
13 5.54 

shot noise 9 110 
surface phetKimenon 

13 315 

muum-tubc emitters 

14 245-246 

1 hermionic power generator 
13 554-554a 
emitter and uillector 
properties 13 554 
space-charge limitation 
13 554 

state of development 
13 554a 

Ihcrmiomc tube IS 554a-554li 
gas tube 6 61*62 
vacuum tubes 14 243-254 
I licrmionics 12 542*542a 
Ihcrmtstor IS 5546-556 
bolometer IS 556 
electric power measure* 
mem IS 556 

6ow measurement IS 555 


Thermistor-^conl. 

microwave power measure- 
ment IS 556 
radio-fiequency power 
measurement IS 556 
temiKTatiire compensation 
13 555 

temperature mcastiicmeni 
IS 555 

thermometer IS 569 
time delay 13 556 
vacuum measurement 
13 555 

voltage regulator 1.3 556 
Thermit chiomium 3 105 
'rhermit welding 14 466 
*1 licrmitc iiiamdtaiy 7 54 
12 461; 

13 176 

1 hermoaiiaivsis 13 557-559 
chemical inictostopy 3 31 | 
dilforential eiithalpic anal- 
VMS 13 558 

differential thermal analy- 
sis 13 557 55K 
eqiiilibtiiim. phase 5 57 
therim^ias iiiictis 1.3 5.56 
557 

sfc alio ’I itratioii 
1 lieiiiioatialMual nine IS 557 
riieimobalaiice IS .556 558 
I hi‘i7unhiilh\nella ?H 367 
Thfrvtnhirt iloinf\1i(a 12 333, 
13 620 

I heiniodiemistiv 13 558-561 
Jtoin llaiN I ivde 7 217 2IH 
caloiimeirs’ 2 120 
cli.mges III physicd state 
13 .56t) 

effects of tem|ieratitre and 
picsMire 1.3 560 561 
e\|x'tiineiit.il lesiilts i 

13 559 I 

fuiidametiul concepts ! 

1.3 558 ; 

Hess, law of 13 5:t9-.5(iO ' 

Mihition 13 .566 501 i 

titration 13 658 
tee a/m 'J hermodynaiiiics | 
(chemical) 

ihetmocline 13 561-562 

Baltic Sea 2 88 I 

ficsh water bitxvcle 3 H27 • 
fnsh-Wdicr ec(iivi*tem 
3 521-534 
Gulf .Ntreaiii 6 205 
North .Sea 0 165 
prmaticiu ihcirooclinc in 
oceans 13 561 
seasonal thcrmocliiie "in 
oceans IS 562 j 

tcni|ieratnre-depth traces i 
2 111 

1 hcriDocniiple 13 .562-564 
air-vclodty measurement 
1 221 


Thermocou{4e~corif. 
alloys 1 260 
ammeter 1 322-323 
circuit etinnections IS 563- 

564 

corrosion 13 563 
electric )>nwcr measure- 
ment 4 438 

infrareil tleteclor 7 105, 
IRC 

i<m piopulsioii 7 245 
loH-tcmpiamte thermom- 
etry 7 660 
matciials IS 563 
radionictiy 11 318 
standing-w.ive detector 
13 .16 

teni |>t'i a I ure measiii etnen t 

13 489 

Ihernuwlediic {xiwcr 
geneiator 13 577 578/1 
tbcrnKicleitiicitv 13 578a- 
585 

time cotist.int 13 .56.1 
vacuum gage 14 240 
riiciinodiiiic baticria 2 7 
rheiiiuKiyiiaimc evde 13 561- 
5l>5 

air standard cycle 13 565 
Ui.iMon ode 2 120 .121 
diesel nde 4 118-119 
g.is imltiiie ()de 6 61 
Ideal 2 524 
Otto tvde 9 450-4.51 
piocesses 13 501 
Rankine tvde II 341 
lefiigeralion II 412 115- 
417 

steam l-H 77 
steam engine 13 79 
vapor i 7 tle 14 271 •274 
I heniuKlynainic e(|uilibiiiim 
5 10 

1 heimtHjynamit principles 
13 565-568 

Beattie- Ri idgetnan cqua* 
Itnii 2 127 
l).iltofrs law 4 5 
eiiMi'ilpy 13 556 
equations of stale 13 .567 
forms ot cnergs’ 13 565 
gas laws IS 557 
law Ilf degradation of en« 
ergy 13 566 

measures of energy 13 566 
mixtures of gast» 13 568 
open systems, therinody* 
namics of (biology) 

9 332 

potentials 10 541 
s|K;tifie heat IS .566 
tlunmal raputy IS .566 
Van tier Waals equation 

14 268 

Thermodynamic processes 
IS 566-572 
adiabatic 1 70 


Thermodynamic proceiies 
— conf. 

bouirdartes IS 56B 
moling tower S 452 
entropy 5 9*12 
rciuilibiiiim IS 5^ 
heat transfer IS 571 
inevcrsible processes 
IS 572 

iscntropic process 7 271* 
272 

isobaric process 7 274 
isometric process 7 282 
isotlrcrmal prucess 7 21k)- 
291 

o{)cn systems, thermody- 
namics of (biology) 

9 332 

{Milyttopic process 10 493 
pressiire-volninc-tpmpra* 
true diagram 1.3 569 
process path 13 569 
reversible processes 13 571 
slate of ii s)siciri 13 568 
steam 13 77 
systems 13 568 
tempiature eiiliopy dia* 
gram 1.3 570 
va))nr pioccs-s IS 572 
wot k of a prou'cs IS .570 
woikiiig inediuiii 13 77 
riieimiHlvnamtc .sink IS .564 
I heniKKlynaiidc state IS .568 
1 lietmodynatiiics; entbalpy 
5 4 

eqiiilibritioi, fhemical 
5 49-.53 

hiist laiw 13 566 
g.rs dynamics 6 49-58 
heal 6 362 

beat capeity 6 363-365 
iiiolceulnr biopbyxtrs 6 542 
])er}}ctua1 niotinii 10 30 
in irelTuleum cngiiKering 

10 57 

principles see Thermody- 
namic piititiplcs 
prot\‘!Hiei sfe 'rUermody- 
nainic prvKxsses 
pliysical chemistry 10 208 
relation to theimoeleciric- 
ily 13 583 
.Sr-Lond I .aw 13 .567 
statistical 5 10 
and Maiisiiul incchaiiics 
13 60-63 

virial equation 14 328b 
zeroth law 13 486 
acre ahn Thermodynamics 
(chemical) 

Theniiodyiiatnics (chemical) 

IS 572-577 

activity (thcimodynamloi) 
1 60-61 

Iraslc anKCpts 18 572 
Boltzmann statistics 2 280 



Thtimodynomla of ImvorilMo proctiioi 


410 

Tfaermodynamici (diemlotl) 

chemical energy 8 27*28 
entropy & 9-12; IS 574 
equilibrium, phase 5 54-60 
first law of thermodynam* 
la IS 573 

free energy 5 494-496; 

IS 575 

fugacity 5 558 
internal energy 7 209 
irreversible processes, ther- 
modynamics of IS 576- 
577 

second law of thernuxly- 
namla IS 574 
Buperrmiductivity IS 2965 
third law of tliermody- 
namici IS 576 
lee alio I'heriuochemistry 
Thermodynamics of irrevemi- 
ble processes 9 53$ 
Thermoelectric cooling IS 584- 
585 

Theriiu>electric generator 
IS 584 

I'hernmelectric heating IS 585 
Thermoelectric materials 
IS 578 

ThcrmociMttic power 11 558- 
359: IS 579 584 
Thermoelectric power 
generator IS 577-578a 
Thermoelectric series IS 580 
Thermoelectricity 12 542-542a: 
IS 578a-rf85 

applications IS 583 585 
materials 13 578 
Peltier effect IS 5IU}'582 
ivlation to iliermodynam- 
ia IS 583 

Sccbeck effect 13 578a'580 
aemicondiutors 12 168 
thermocouple IS 562-564, 
578tf-685* 

tlicrmoelectric materials 
IS 584 

thermodectric power 
IS 579-584 

tliermocleciric |Kiwer 
generator IS 577-57 Ha 
T homson effect IS 582-583 
Thermufax 10 160 
Thermofor catalytic cracking 
unit S 5SS 

Thermogalvanlc potentials 
4 463 

Tlunmiogntpliic process (plio- 
to^phy) 10 166 
Thermc^raphy 10 160. 610; 

IS 489 

photocopying processes 
10 145-146 

temperature Indiutor 
IS 489 

Thermogravimetry IS 556 


Thermohaline convection In 
oceans 9 250 

Thermohydrometer 0 562 
Tbermoluminocena IS 585- 
580 

geologic thermometry 
6 129 

Thennuraagnetic effects IS 586 
Thermomechanicai effect 6 393 
Thermometer 13 586-589 
Bokmann IS 587 
bimetallic IS 587 
calorimetry 2 4SK> 
dry-bulb II 82 
filled-system IS 58? 
gas 7 599 

liquid expansion IS 486 
liquid-in-glass 1$ 586 
low-temperature thermom- 
etry 7 598 601 
magnetic 7 601 
maximum-registratinn 
IS 587 

merrury and glass 13 587 
tnetcurolc^ical 1 158 
minimum registiatiun 
IS 587 

resistance 7 600; 13 588 
tcmtKrutiire measurement 
IS 489 

thermal conductivity 
3 588-389 
thermistor IS 589 
va()or-pressure thermal 
system 7 600; IS 588 
wet biilh II 82 
Thermoinetric depth (ocea- 
nography) 12 110 
*rhermoinetric titiations IS 658 
'I'liermnmctry see. Thermome- 
ter 

Thermomono^ftore 13 178 
1'licrmonuclcnr energy set 
I'hermonuclear reaction 
1'lM‘rmonuclear fusion set 
Thermonuclear reaction 
I'liermonuclear reaction 
IS 589-590 

carbon-nitrogen cycle 
2 472-47S 

lnydrogen bomb 6 548 
nuclear fusion 5 593 
in stars IS 107-109 
Thermonticicar reactor 10 232- 
235 

, Thermonuclear rocket 9 202 
Thermoosmosis 12 455 
ThermopeHodicity ((4ant) 

10 338-339 
rhermopertn 8 35 
Thermopile IS 564. 583 584 
infrated radiation 7 106 
Thermoplastic insulation 7 156 
Thermoplastic rain 10 477 
Thermopoly spore IS 178 
I Thermoreceptor (sense organ) 
I 12 180 


Thernmregulatian IS 590-592 
Usvtt 5 242 
heat loss IS 591 
heat production IS 591 
neuroendocrine control 
IS 592 

scope and limiu of tem- 
perature r^ulation 
IS 590-591 

species dtfferenos IS 591- 

592 

‘1‘hrrmoremanent magnetica- 
tion 11 595 
Thermos bottle 4 91 
ThtTmoshtuma rntrabiffi 9 527- 
528 

'rhermosbaenacea S 563; 

IS 592* 

Peracarida 10 I 
Thermosbacnidae IS 592 
Thermosetting insulation 7 157 
1 hermosetting rosin 10 477 
Tliciinosul method 4 3105 
Thermosphere 1 630; 8 324 
I'hermostat IS 592-593 
Thermotherapy 7 107; IS 593- 
596* 

biological effects of sound 
waves 2 208-212 
clinical methods of heat 
application IS 594 
conductive heating devices 
IS 595 

convective heating IS 595 
hypcrtltermy 13 596 
indicatiom for tliermo- 
therapy IS 596 
local ap{)lication of heat 
IS 593 

local changes in tissue 
IS 593 

use of low tcm{)eratura 
IS 596 

riieimovoUmetcr 14 S73 
ThermoKMtium tsakii 5 125 
Thtiomywn 6 457; 11 556 
t’hcroptida 4 108; II 484 
Thesaurus Uleraturae botani- 
rat 10 577 
rhvsocyte 10 514 
Theta functions 4 563 
Theta rhythms (electrocnroph- 
alography) 4 478 
ThOvenin's theorem (electric 
networks) 9 76; IS 596-598* 
'I'hia 6 428 
Thiactin ) 476 
Thiamin chloride 2 195 
Thiamine 2 194; 4 236; 5 351; 
11 114: 12 564; IS 598 599*; 
14 340 

beriberi 2 166 
endocrine mechanisms 
4 593 
food 5 371 
manufacture 18 599 


Thkiitlfie—eofil. 
muscle 18 598 
nerve 18 598 
thiazole 18 600 

Thiamine pyrophosphate 2 ]$• 

14; IS 598 

Thianaphthalene 0 2 
Tbiaiidae 9 610 
I'hia/inc dye 4 305 
Thiazole 1 702; IS 599-601* 
preparation 18 599-601 
propertia IS 599 
set also Thiophene 
1, 2 -Thiazole 1 702 
Thiazole dye 4 304 
Thiaiolidina IS 599 601 
Thiazolina 18 599-601 
2-ThiazolylsuUaQiic acids 
IS 245 

Thick-walled pressure vessel 
10 585 

Thickening 13 601-602 

sedimentatiun (Indintrial) 
12 143-144 

separation (mechanical) 

12 187 

Thickening agent: food 5 378 
grease 7 605 
sedimentation IS 601 
Thickness mcasuicment: by ra 
dioactivily II ^9-290 
ultrasonic 8 290; 

14 IBS 

set also l.rvcl measiiirmeni 
I'hickncss ratio (aerodynamic^ 

14 63 

77n>fai>ia 5 298 
Thitlaviopsis basicola 9 4085. 

15 663 

Thiciicmaiin, A. 5 529 
Thic.wcn. Reinhardt S 231. 232 
i'high 6 455: 13 602* 
riiigmoiaxis IS 403 
Thigmntrichida 6 467; II 53; 
13 602* 

Thigmotropisms 10 365-366 
Thiirane 9 312 
Thimann. K. V. 10 340 
Thimerma! NF I 483; 8 227 
Thimet 7 141 
Thin films II 392-394 

mierncircuitry 8 350a 5505 
Thin films, magnetic 8 47-48 
Thin section (rock) 10 53 
coal microscopy S 282 
petrofabric analysis 10 49 
volume mode determine 
lion 10 54 

Thin-walled prasurc vessel 
10 585 

Thingullatn, l.ake 5 116 
Thinner IS 603 
naphtha 9 2 
paint 9 493 
TAinn/efdttf 9 505 
Thinocoridae 8 9 
Thio alcohol 0 227 
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•fbio eompoundf 18 608 
Tbio phenol 6 827 
Thwicid S 405 

Xbioaldehyde and thloketone 
19 60S 604 
Tiiioamide IS 608 
1htoha(tUus 8 54, 8 129 
Ihiobactllus denttnftrans 2 56. 
13 604 

ThiobactUus ferrooxtdans 8 64, 
12S0>1 

Tkiobanltus novellut 8 29, 

13 604 

IhiohadUus thiocyanoxtdans 
18 604 

IhtobectUui thiooxidam 2 29 
6( 

'jhtohaLiUui tfnoparui 2 29 
18 604 

lliiabictuuoac II 66 HOOT 
MaMomoffdf li 604 
Pscudomonidalu 11 68 
nxoimni) 2 11 
Ihtohaitllm 18 601 
I hiohaitfitum II 604 
I hitn^lum 18 604 
/ ht i\f tm 18 601 
i httn ulum 1 1 604 
Ihi lm*etiuui 11 ir» 

lhM>bKlcnicct(. IS 604 
11)1 tbnhiiui Ut II Mil 
ill biihiuinr icid II 607 
IluiKiihoiiiU II 601 
Ihi M iibtnilidi 1 108 
I III X itbnnvl cumpciund 
tl ftOf 604 

Ihimv mate IS 608 (i08* 

Hit Kvim>{^n 18 601 
// n^\U\ II 882 
I III Ml 111 7 141 
Jhttitft\nn 11 882 
lhi(Nlutb\lcnr fthtol 6 221 
I liiodiglvcol i>i(ircM 8 41 
IhMutlui 18 608 
disulfide 4 289 
gbtfa II 604 

I hiogivcollate imdium 8 616 
I huHiidigo 7 65 
I liioiiidigo red B 4 807 
1 htoindigmd dye 4 807 
riiiokitone 9 405, 18 608 604 
I inokmase 7 552 
niiokol polykulftde rubber 
11641 

Ihinl 18 60S 

mcrupUn 8 227 
nomenclature 9 597 
nrganoiulfur compound 
9 405 

■■liKil tttcr 9 4015 
Tliiula* 7 432 
1 hiomolybdate 8 564 
Ihionc H 603 604 
Uionic acid, 13 262 
Ikionyl chlonde 1 30 
^knpedu 11 552 


Thiophene 18 605-606 
benzene impurity 
2 164 

coal chemical S 238 
preparation 18 608 
properties 18 605 
1 hiophenol 9 405 

thio compounds IS 605 
Thtopotyo((us II 882 
Thiotliodaceae 2 58 12 68 
Amoebobarler 11 882 
ChromaUum ]] 582 
/nmpforvdM 11 882 
Rhabdomotm 11 882 
JAioodu 11 882 
TAiodit/>on II 852 
Thtoffttita II 882 
Thtopohconut 11 882 
Ifuowuinu II 881 882 
i/nurpfii//Mfn 11 882 
Ihiowrtma II 8>l >>2 
Ihioirmu iibi/idt 6 810 
I hio>cinu iibi/om 18 (i06 
//tioptra 11 68 IS 604 
rhiojfmilh m 11 >82 
Tht nfmiUum jtinn t II 882 
I hw^piiillutn \angumta 
II 882 

Ihfusuititc II f>06 
set alx> Siilfiii 
Ilumulfunic lud 1126’ 
Ibiosulfiiiic icid 18 262 
IhioMilfuinus uid 11260 
2 2*» 182 

1 liimn icil n 628 

2 i bioiit ml II 111 

I hmuii 1 18 (lOfi Wr* 628 
(iitocUctiKs 5 228 
Ibininunimn silt 18 607 
2 29 I, *8 

18 604 

IhiMiii 1 47 1 8 861 
I lind degUL bum 2 178 
Ibndoidct r<Kti<>ns7 186 
Ihiid rail 7 8 I 
I bust II 607 608 
bmh ihvtbm 2 278 
lot il sign ihtorv 18 607 
phvMologii i1 mecli imsm 
18 607 

sviter bilinu conttpt 
18 607 
IlHstlt 2 182 
riiiuiam disiilfidi 18 605 
Ihiiiotrop) 6 91 

in bentonite 8 162 
rhodt H G 18 822 
1 holcutu basalt 2 106 10 R6 
petrognphic pnmnec 
10 80 

Thomi 1) 2 875 
Thoma K 7 886 
1 homas J B 10 186 
Ihomas J I H 498 
I homas cyclotion 0 582 
Thomas process IS 101 
Bessemer process 18 94 


Thomas resistor 4 459 
Tliomscn, J S 1 681 
Thomsen W I 622 
Thompson, G 1 6 26 29 
IhompHin, J 2 885 
T hompson J C 7 83 84 
1 hompson S G 2 1G8 417 
I 8 222 14 66 
Ihompson 1 G 12 10 1 
I 1 hnmpsun W 9 266 
Ihompson 1 inipiid cipamor 

I 2 118 

I Ihompum rv|ie C istu 3 841 
146 

I Jfutfipwnm 1 862 
^ ItiompviniU 12 477 14 611 
1 honisun, f'lniu I 878 
I Imiiisim loHpli |ohii (Sii) 

I 1 801 6'’i0 2 HI 181 118, 

I 83I J 188 181 1 1620 801 

I 819 J4 867 
i iuimson I bom is I 47 
Ihomsoii UiMiim set Kehiii 
Hillimt Ilimnsiin hist bu 
on 41 lid) 

J lioiiiHoti (loss sttttoii 1 181 
I luinisoii ilfcit 18 8S2 8KI 
Iboi iiii'isiU 8 162 
//tfiarn/tt 9 8V) 

I bill UK imuusins 1 102 
1 hot itu diu I 7 8)1 62H 
(iKiil tiiiii 8 117 1 II 
1 boi u u fi,! nid 4 896 
I boi luc viiltbi i 12 161 
I hoi iiKt I 118 862 n (HfH 
WHI* 

R il inoinoi ph 1 2 7 1 18 bOH 
I rpidomoipbi 7 488 
18 64)H 

linutomoiphi 18 tiOH 
14 106 

1 iioi i((it}Kloinii il Imatliing 

11 82 K 829 

I hoi lUihimb ir s)st(m see 
Ssiiipifhttu mnoiis s>slcm 
/ fiotato/ helfti iiurronata 

12 Wr 

1 hot ICO Ut 6 71 9 442 
Hull IX I 197 . 1)4 
Insf Cl I 7 111 
kgs 7 111 

t sdi^ iph of 1 1 81)4 
tiunk 14 120 
Hings 7 134 
1 hoT i/int 6 895 
Ihniii hi It radiation 6 870 
refnetdrs 11 410 
X luin intlc IS 609* 610 
' IhOTiaUd tungsten 14 246 
llionctulic 8 277 
Ihnrite 9 296d 9 1H6 11 269 
' IS 609 610* 

I I borium 1 54 4 845 18 610 
' 612 

analytical methods 18 611 

I 612 


Tbonum-eonf. 

electnm configuration 
4 504 

extractive metallurgy 8 278 
fission 5 287 
heat gmuratton in earth 
4 852 

mttalluTgical extractum 
18 610 611 
mincnlh 11 268 269 
in monacite 8 566 
natutal oocuitence IS 610 
Hbclttr fuels 9 184 187 
ot( lescrves 9 186 187 
pnnapal compounds 
IS 611 

pnMpecling for II 28 24 
ladioactivc enutiattons 
Iiom 8 296 

ndiihut sity 11 276 279 
Iboiiiim dciitciidc 189 
Ihmium ii^dtidc 9 89 
1 liotiiim lead 1 itio 7 427 
Iboiii 13 111 12^ 

I hum fousi i 189 m 
liiotn beidid uorm 1 516 
1 horugumiiiiit 11 269 
I hoi on 11 828 

(lit ly piodiuts m atmos 
phrie 1 680 
ladioictnitv II 278 
Ihoiutiist II 818 

mttioscopt > 1 1 T 8 408 
1 hoioiighbitd hoise 6 488 492 
Ihorp ] 12618 
I luii|ie r< Ktion 9 106 
Jhoitvcitiie 8 278 
scandium ore 12 80 
/ /ion be\ py lades 7 463 
Ihuusind ^ptings in Idaho 
18 18 

Ihi ishcr H 612 
I hraupidae 2 480 IS 888 
I ht iiistntli^a 10 198 
Ihtrad count 18 
1 hie id lace scoiia II 108 
1 hit (ding 8 6 15 612 
lithe 7 407 409 
lliitads, M.t(W see Soew 
ihieids 

Hurt e halvt s }iower law see 
I aiigmuir C Uild Uw 
I hicc phase ac oicuitt see Al- 
ternating current ciicmt'the 
o»y 

1 htec phase induction motor 
7 74 77 

Three spined stickleback 
12 896. IS 140 

I litee toed sloth 12 368, 382 
vcitebra 14 W7 
D(— )rhreo 2 dichloroaceta 
mido 1 p nittophenyMJ- 
propanedltd S 66 
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Thnonine 1 816 S17, 589; 2 45. 
195; 7 164; 16 48S; 18 612- 
618* 

amino adds 1 308'319 
in histone 9 217 
plant metabniism 10 857 
In protamines 9 217 
Protozoa It 57 
L-Threonine 1141 
D’Thrcux 1 81 
D{-)Threo8e 2 455 
L'Thrtxne 1 31 
Thresher 2 110 

Threstiuid energy, iitidcar le 
actions 9 199 

Threshold of hearing 9 125 
Thteskiornilhid.ic 7 1 
Thnp IS 613 
Thripidae IS 
Thrifts tahaci IS 628 
Throacomurus 8 554 
Throat 19 6IS 
Thrombin S 195; 13 614 
Thromboangiitis oblitcians 
2 361-362; 6 38 
Thiombocyto|x:ni:i 6 412 

circulation disorders 3 141- 
144 


Thrmit<~cont. 

aircraft engine perform- 
ance 1 171 

aircraft propulsion 1 184- 
1B8 

defined 13 615 
electroroagneiic propulsion 
4 490 

engine-propeller cumbina- 
lion 1 208 

ion propulsion 7 243 
liquid propellant II 7 
propulsion 11 17 
piopuUive systems 1 208- 
20*1 

pulse jet 11 95 
ramjet I 175. 209; 11 835 
specific see Specific im- 
pulse 

turbojet I 172, 208; 14 149, 
155-157 

turboiain jet 14 158-159 
'I'hnist bearings 2 122 
Thiiist fault 5 192, 194, 18 417 
'I'hrust slu’Cts (getdogy) 9 413 
*rhuc-Sicgel-Roth theorem 
9 227 


hematulf^ic discndeis 
6 395-396 

Thrombocytosis IS 618 
Thrombophlebitis 2 266, 5205; 
10 115; 13 614 
circulation disoidcis 3 HI 
144 

Thromboplastin 2 266; 3 195, 
13 614 

Tliromboplastiiiugcn 18 618 
Throinbfwis 2 5206: 8 143; 

IS 6I5.6I5* I 

blood dotting 13 614 j 
dotting after death 18 614 j 
fate of (hiombi 13 614-615 ! 
hemorrhoids 6 413 
location of thrombi 18 614 | 
phlebothiombosis 18 614 I 
thrombophU'bitis IS 614 | 

thrombus foiination 18 613 j 
Thrombus 16 115 i 

circulation disorders 8 141- 
144 


Thuifliiiui trnt^iuhtni 6 5!t1 
Ihuin 8 1H8, 10 117 
Thufa oftiHentaUs I 500 
Thufa oiirntnfis 1 509 
Thuja plunUi 1 500 
Thuja \tnndishii 1 500 
rimjaplkiii 14 117 
Thule asieKiids I 596 
Thulium 4 515: 13 616 
electron ioiirtguiation 
4 504 

cxtiactivu metallurgy 8 278 
Thwibrrf^tfi 14 132 
Tlmnbmg lecimique 2 26 
I hunder IS 61G 
'Thunderbolt fighter 1 534 
'Tliiindersquall 13 21 
Tlmtulcistoiiii 18 616-617 
atmospheitc electricity 
1 635-686 

cloml pliysirs 8 215-216 
doiids 18 616 
electrical phenomena 


embolism 4 56r> 
emboUis 4 565 
Infarction 7 93-94 
Throscidae 3 277 
Throttle (automotive) 2 477- 
480 

Throttled flow 18 615 
Through truss 14 121 
Throw (fault stiuctiires) 5 192 | 
Throwing (ceramics) 2 648 { 

Throwing power (electroplat- 
ing) 4 329 

Thrush 2 254; 3 578; II 602: 
13 615* 

Thrust 11 603; 13 615 

aerodynamic force 1 84-87 


I 13 617 
j formation 18 616-617 

I lightning in 7 509-510 

j (Keanic 12 104a 

{ radar detection 8 319 

radar observations 11 212 a- 
212c 

sferics 12 287-238 
sfcrics sources IS 166 
space ritarge near 12 104fi 
squall IS 21 

storm detection 13 165- 
1665 

tornadoes with 18 685 
Thunnus thynnus 14 136 
Thuroholh 4 58 


Thurstone. L. L. 7 178 
Thyalocrinus 2 432 
Thyanta 6 410 
Thylacinus 8 155 
Thylacoleo 8 155 
Thytacoleo cainifex 8 155 
Thyiacounttui 8 155 
Thyinatrol 4 230 
Thyme 12 613 
Thymectomy 13 619 
Tliyiiiclaceae 8 180 
i li>iiudhie 5''-ptiosphate 2 59 
'Thymidinetiipliosphale 9 213 
Thymidylic .ncid 9 212 
Thymine 2 36; 4 66; 10 359; 

11 115: 14 330 
iiictabolic disorders 8 258 
I hjnuKyte 13 618 
1 hyniol 10 112 
Thymol blue 7 6(1 
'Thyiiiolphtlialetn 7 GO 
1 hynioisulfoiiphlluleiii 7 60 
I'hyinoinas 10 487 
i 'Thymus cytoplasmic fraction 
9 211 

ThymuH gland 6 398; 13 617- 
619 

amphibians 18 618 
hiids 18 618 
coin|Mi alive anatomy 
IS 617-61 R 

comt>urai>ve embryology 
18 617-618 

endocrine gland 4 589 
folies 13 6I7-6IS 
h<'tnat<i{>tf(csis 6 396-398 
! histogeiic5i> 18 618-619 

I lnsi<i1ogy 13 618 

I munimaU 18 618 

• physiology 18 619 
ir|iiilr« l» GIH 
response in .’Ktrcnat fuir- 

munes 18 619 
rosponse to sex hormones 
13 619 

res|KHisc to thyroid hor- 
mone IS 619 
surgical letnoval IS 619 
(hyinic extiaclx IS 619 
thymus and cancer 13 619 
thymus and myasthenia 
I gravis IS 619 

• Ttivmns *'mc*ssengfr‘’ RNA 

9 211 

Thvtiiiis nuclei 9 211 
Thyoiir II 511 
Thvauf bnarem 12 91 
Thyralion 1 530; 13 619-621 
argon 13 619 
control 13 620 
deioni/ation time 13 620 
hydrogen 13 620 
ioni/ation time IS 620 
nicrcuiy-yapor 8 236; 

IS 619 

uegative-grld 13 619 
noise 6 62 


ThyratFon>-eofil. 
oscillations 6 62 
ratings IS 621 
shield-grid IS 620 
surges 6 62 
xenon 18 619; 14 562 
Thyratron inverter 7 235 
Thyrididae 7 464 
Thyridopteryx ephemerae- 
formis 7 467 
Thyristor 12 824 
Thyrite 14 281 
'riiyroglobuUn 18 626 
Thyroid gland 2 199: 4 235. 
598; 9 27; 15 621-627* 
amntotes IS 624 
amphibians IS 624 
biochemistry 13 626 627 
cartilage 14 346 
cumpaialive anatomy 
I 13 623-624 
cretinism 8 547 
embryonic oiigin IS 621 
endoiiine gland 4 588 
ex|)erinic*ntal methods 

13 623 

I fishes 13 624 

j guilei 18 625-626 

i goiirogent< agents 13 €26 

) hotnumal rontiol of thy- 

roid 18 628 

hoi motic. ade^ohypopln 
seal 6 480 

! hy|M‘rthyroidism 13 625 

! luctamorpliosis 18 622 

I pliylngcny 13 621 

, physiohigy 13 624 

i lailuKtctive tracers 14 8 

I radioiodine 13 623 

j lemoval )»f pituitaiy 18 OS'* 

I rctaidatioii of growth 

i IS 621 

thyroid and growth 13 621 
thyroid and morphngenc 
sis 18 622-623 
thyroid inhibitors 13 623 
thyroid metabolism 13 624- 
625 

thyroid physiology 18 62*1 
thyroidectomy 13 622 
tissue response 13 622-623 
Thyroid gland disorders 6 229: 
IS 627 

Thyroid hormone 18 619 
Thyroid-stimulating hormone 
(TSH) 6 597 
'Thyrotoxicosis 4 102 

see also llypcrthyroidi’^m 
Thyrotropic hormone see Thy- 
rotropin 

I'hyrotropin 13 623 

endocrine mechanisms 
4 593 

pituitary gland 10 2M) 
uUimobranchiai bodies 

14 180a 
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Thyroxin S 547; 4 255; 6 479; 
7 240; 15 625 
endocrine mechanisms 
4 593 

goiter 6 229 
tyrosine 14 176 
Thv^nidae 6 574 
Thvaniezia giardi 12 30 
riivMni>e«sa longt^s 12 121 
/•hywno/wdo 4 40 
Thvsanoptera 7 134: 15 628- 
629* 

thrip IS 613 

rhvrana^oma actinoides 12 247 
rtiyaanura 1 495, 5^; 7 134; 
I’s 629" 

silverHsh 12 333 
Tltyfeum 6 581 
liber, Tcvcre 5 122 
TibcUn plateau 1 577 
libu 1 428 
leg 7 448 
lihionr 13 C06 
rick. I., f. 9 257 
lifkl 24, 496. 499,5 257: 

13 1 1. 629-630 
ailior viral 1 499 
mitiride 8 51K 
lepmdiiciicm IS 62*) 
structure 13 629 
lirk hite fever. South Afilran 
13 630 

Tirk iMUiie infection 1 425 
lirk fever. Colorado 13 630 
lick paralysis IS 630 631 
I ick typhus. North Queensland 
13 G3I 

lick ivpluis, Siberian IS 631 
lirk typhuu's IS 14 
Tickle 13 63 1 632 
iKunal 1 266 
I'lnmium 2 175 
7 Ida! bore IS 632 

^iiia/on River 12 529 
Tidal currents: altc'rnating 
9 251 

and coastal deposition 
8 132-135 
ebb slTcain 9 251 
in estuaries 5 79-84 
flood 9 251 
in tlie ocean 9 251 
in rivers 11 586 
lutary 9 251 

and shore processes 12 299 
slack water 9 251 
speeds of 9 251 
Tidal datum {dancs 12 95-96 
Tidal Hats 5 83-84 
Tide 6 123-124; IS 632-640 
amphidromic points IS 635 
Atlantic Coast 8 242 
Atlantic Ocean 1 626-627 
atmospheric tides IS 639 
binary stars 2 188-189 
bodily tide 18 638 


Tide^eont. 

corange chans IS 635 
cotidal charts IS 635 
Darwin's constituents 
iS 634 

datum planes 12 95 
diurnal inequality IS 635 
diurnal tide IS 634 
dynamics of ocean tide 
IS 637-636 

in earth's crust 4 346-351 
eifecl on oaitli louthm 
4 335 

cftcti on water level 
3 242 

equilibrium tide 13 633 
forces 111 eailli’s ciiist 
7 31 (ki 

Gulf Coast 3 242 
lurmoiiiL development of 
13 633 

long-periiHl tide IS 633 634 
lunilidal iiitcival IS 635 
neap tiih- IS 63-1 
(iccaii 13 635-636 
l^acihi (’oast 3 242 
{xiwcr liom 14 39*1 
piedkiuHi IS 639 
semidiurnal tide 13 634 
spring tide IS 634 
tid.i1 analysi-i 13 639 
tidal (111 rents IS 636 637 
tidal fiKiion l.t 640 
tidal stuMins ol tlu* sea 
9 251 

tlde-gcnnatiiig forrev 
13 632 

I idewater 9 150 151 
’Udewatcr navigation 9 147 
iie bar IS 640 
I le line 5 50 
'I'lC mctnbei 11 577 578 
1 le rod 13 610 
I iedemann's bodies 4 361 
'ricmaiinitc 12 lb3 
*r’ieii Shan 1 577 
Tierra raiiVnlr 12 527 
7 ierra frta 12 527 
7 ierra templada 12 527 
TIG welding 14 467 
I'igcr IS 640 
1 igCT beetle 3 276 
Tiger butierlly 2 381 
Tiger moth 7 164 
Tiger salamander 12 6 
Tiger swallowtail butterfly 
2 381 

'riger's-cyc 6 *)9 
Tiglic acid (Irani) 2 475 
riglyl-CoA 7 277 
Tigris-Kuphrates River 

1 580 

Tt'fapia 6 4^ 

Tile IS 640 

clay productH, architec- 
tural S 167 

I'ile drainage system 1 139 


TiUa S 188: IS 117 

Ttlia americana 2 108; 12 H6a 

Tihu europea 2 108 

7tha /jeterophylld 2 108 

1 iliaccac 2 108, 8 82 

Till IS 641 

soils beneath 9 522 
Tilt plains 10 262 
nitage 1 128 
'fiiiambni 5 39 
t illetia 14 481 
ri//cria caries 12 388 
TiUetia foetida 12 388 
Iilleliaecac 14 235-236 
7'Wfr/iop(i( IS lO 
Tilley, C. E. 8 299 
Tillina II 57 
['illiic 3 398; 1 1 590 
Dwvku ID 26 
I alchir 10 26 
7'W/urimi 13 641 
rillndniit 8 H2; IS 641 
rillodontia 8 82. 13 641* 

Flit up (nnsirudion for prt* 
cast oHiLiete 10 568 
l ilted fault blocks 5 194 
Tilth 12 41H. 428-429 
I nuher 13 295 

foieslv and forestry 5 411- 
444. 14 71-76 
I niilK-r iiiaiiageinent 
r» 411 144 

1 iinU-r wolf 14 522 
rime IS 641-643 
calendar 2 416 
(lock 3 203-205 
CfNiidiiiatc >yueiiiv, ieitr&- 
trial S 457 
day 4 IR 

daylight saving IS 643 
epheuieiis time 4 335; 

IS 643 

fourth dimension 5 490 
geologic scale 6 141 142 
horology 6 4H7 488 
Intel national Date Line 
7 209-210 

measitremeiu 13 641 
mca<'iircs K 189 
{xdar regioni 10 443 
second 12 124 
sidcieal IS 642 
solar IS 642 
ipatc lime 12 556-559 
standards of 4 460; 5 504; 

10 205; 13 642-643* 
units jiS 641-642 
rune 13 642 

liine-assignmcnt speech inter 
imlation (TA.SI) IS 439 
] ime-base geiieraior 12 43 
'rune constant IS 643-644 
'I'mie-delay dreuiU IS 644-645 
coincidence ampHOer 
S 269-270 

comparator circuit 8 S80 


41S 

Time-delay dreuits-^nmf. 
delay line 4 47-48 
linear sweep 18 644 
multivibrator IS 644 
phantastmn IS 645 
sanatron 18 645 
f inie-delay fuse 5 578 
Time-delay relay 8 205 
riine-dcpcndent functions 

I 382 

Time dilntatioir (relativity) 

II 434-435 

rime-division multiplexing 

14 60-61 

amplitude imidtilatlon 
1 352 

pulse modulatum 11 97 
Time-division multiplier 1 371- 
372 

Time exposures 2 428, 431 
Fiine fu/e I 536, 540 
rime ititerval measja’ment 

15 641. 616* 
catbodc-rav ovciMoscoi>e 

9 430 

chronograph S 116 
chionoscope 3 116 
electrt<*:il osciilatitms 
IS 646 

, meclianical lotation IS 646 
meclianiral vibration 
IS 646 

|)endiiliini IS 646 
ladiuactivc detay IS 646 
solar iticasmemeitts IS 646 
sundial IS 291 
velocity of light IS 646 
vibration of atoms 13 646 
rime |HTception 14 339 
i line reversal 12 557 
Time sight method (ccleittal 
navigation) 2 586 
I ime signals IS 64S 
fitnc-stratigruphic units 
IS 168-169 
I'imc study 7 82 

human engineering 6 495 
work meuKurcnieiit 14 554- 
557 

1 iruc symmetry (tluKiretlcal 
physics) IS 362 
riiiu.- /ones IS 642-643 
rimekeeping: chronometer 
3 116 

eUtdiL $ 203-205 
sundial IS 291 
ThnerelUcea I 663 
I lining devices: interval timer 
S 205 

titne-cyde contridicr 9 206 
lime-delay ralay 8 205 
tirae-schiKiule conttoUer 
! S206 

time switch $ 205 ' 
Timiskaming graywadre 10 566 
TinKicharis 8 594 
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Timor 4 S57 
Timor Sea • 27! 

Timothy 6 185; 18 646-647 
Timinni 8 M5-666 
Tin 4 S45; IS 647-649* 
allotropei IS 647 
atloyi 18 649-650 
analytii 18 649 
bronze 2 549 
cassiterite 8 539 
electron conhguratlon 
4504 

extraction and reOning 
11 120 

extractive metallurgy 

8 278 

gray 12 167 

ionization potential 4 504 
metallurgy IS 650 
mining and concentration 
IS 647 

natural occurrence IS 647 
organometallic compound 

9 403 

physical properties at low 
temperature IS 297 
principal compounds (in- 
organic! 15 648-549 
principal compounds (or- 
ganic) IS 649 
properties IS 647-648 
UKS and applications 
18 648 

velocity oC sound in 12 516 
white 12 167-168 
Tin alloys IS 649-650 
Tin bronze S 470 
Tin-lead alloy 12 471 
Tin metallurgy 18 ^0 
Tin-roof d<% wlrnlk 14 4B8 
1 inamidac IS 650 
Tinamiformei I 694; 18 6M 
651* 

Tinamous IS 650 
Tincal 2 SOI 
Tincalomite: structural 
formula 7 336 
Tindale. N. B. 7 475 
Tinea 6 274 

Tinea capitis 4 67; 8 678 
Tinea corporis 4 67; K 678 
Tinea pedis 4 67 
Tinea peilionefia 7 467 
Tineidae 7 464 
Tifieoia 6iua/lieila 7 467 
Tingia 9 116 
Tingidac 6 401 
Tingiosiachya 9 116 
Tlnkerioy 8 470 
Tinnitus 4 22 
Tinplate 8 279: IS 648 
Tinplating 4 531 
Tiniley-CaU ac potentiometer 
19 544-545 

Ttnllnnida 11 53; IS 5. 651* 
Tintinnina IS 651 


Tintinnoptis 18 651 
Tintinnus IS 651 
Tioughnic^n Stage 4 87 
Tiphia vernalis 6 581 
Tiphiid wasp 6 574 
Tiphiidac 6 574 
Tipple, mine 8 497 
Tipula 7 122/ 

Tipuia infuscata 4 216 
Tipuia Iridescent Virus 7 122/ 
Tipuia virus 14 828a 
I'ipuUdae 4 212 
Tire IS 651 

automobile 11 645-646 
noise cemtred 9 125 
Tiroiiles cassianus zone 14 82 
Tiros / satellite 8 822 
Tiros II satellite 8 522 
Tiros HI satellite 8 322 
Tiros IV satellite 8 322 
Tlrrill burner 6 263 
Tisbe furrata S 463 
Ttschenko reaction: aldeliyde 
1 229 
ester 5 75 
ctlier 5 87 
Tisrhner, M. 10 129 
Tiseliiis, A. 4 527: II 37 
Tiielius elcctiophoroU cell 
4 527 

Tissue IS 651 

composition of 2 241 
DNA purine and pyrimi- 
dine contents 9 212 
RNA nucleotide com^iosi- 
don 9 211 

see also Plant tissue sys- 
tems 

I'issue culture 4 380; 6 458 
Tissue tests: plant, mincrah 
csseiilial to 10 285 
Tisza River 5 122 
liun 12 32. 41 
I'itjnate IS 651*652 
Titania 6 101; 14 214 
from bauxite 2 118 
Titanichthys 2 315 
I'itanium 4 545: 13 652-653 
electron con&guiadon 
4 504 

extraction and refining 
II 120 

extractive metallurgy 

8 278 

ilmenite 7 29 
ionization potential 4 504 
metallurgy 11 124; IS 654 ' 
natural occurrence 12 606: ' 
IS 652 

organorndtallic compound ; 

9 404 

polymerization catalysis 
IS 653 

principal compounds I 

IS 652-653 I 

dunate IS 651-652 | 


Titanium-Hxmt. 

uses of important com- 
pounds 18 653 
wdding 14 467 

TItanlum-baac alloys IS 654- 
655 

Titanium dioxide 18 658 
white pigment 10 1^3-224 
Titanium metallurgy IS 653- 
655 

Titanoides 9 537 
rUhonian stage 7 325 
Titicaca. Lake 12 524 
Tidus. J. D. 10 267 
Titnmusc IS 655 
Titov, G. 12 558. 540 
Titrant IS 655 
Titration IS 655-661 

aad-base reaction IS 656 
amperontetrlc 18 658-659 
buret 2 372 

classification by chemical 
icacdun 18 656 
classification by end points 

15 656-658 

complex-formation reac- 
tions IS 656 

! Gonrentradon scales S 361 
uMidiicUiiietnc 13 659-660 
couloinetric analysis 8 517 
indicator, acid-base 7 59- 
61:13 657 

neutralization r^ictlons 
g 82; IS 656 

oxidation-ieducdon reac- 
tions I3l/i556 
photemetiic titration 
13 657 

pipet 10 241-242 
IMUentiumetru IS 660-661 
pre(i|utdtion icacdon 
13 656 

soivetits IS 656 
stoichiometry IS 146-147 
thermometric dtrations 
13 658 

Titration, amperometric 
IS 658 659 

see also Polarographic 
analysis 

Titradon, conductimetric 

IS 659-660 

Titradon, jxitendometric 
13 660-661 
TItrilog 1 155 
Tiirimetric analysis 14 874 
Titrimetry see Titradon 
I'itusville oil well 9 290 
ntusvilUa 11 586 
TIV 7 122/ 

'I'iza, L. 9 398 
TjalfUtta 10 412 
T^L see Logic circuit 
Tmesipteris 11 69 
1 MV virus 14 828a 
TNT IS 665 


Toad U661 
giant 12 10 
spadefoot IS 48 
Toad bug 6 401 
To»dfi«h 2 111 ; It 596; » 
Toardan stage 7 525 
Tobacco S 182, 185; IS 661-664 
budworm 7 472 
characteritdo 18 662 
chlorosis IS 663 
culdvation IS 662 
curing IS 662 
disease control IS 664 
diseases IS 663 
Dixie Bright 101 5 183 
economic importance 
IS 662 

frenching IS 663 
harvester 1 181 
harvesting IS 662 
Havana 142 5 183 
hornworm 7 472 
oncology 9 328 
potanium deficiency 
symptouM 10 285 
tobacco mosaic tlisease 
IS 664 
types 13 662 
Virginia 21 5 183 
Virginia 45 5 183 
Virginia Gold 5 183 
Yellow Special X 5 183 
'1 obcicco mosaic virus 10 3(>S. 
384; II 229; 14 328d,.m350 
assay 8 378 

RNA nucleotide com|Mwi 
tioii0 209. 211 
Tobacco ring (spot virus) 

; 12 535 

Tobacco tlirip 9 60S 
Tobago 14 476 

Tobia fever see Spotted fever, 
Rocky Mountain 
I'obin's acid 9 3 
Toaiphciol se.e Vitamin F. 
a- Tocopliciol II 108 
loild, R. 8 142 
Todd-AO 5 128 
'Todidae 3 473 
loett-winged bc*etie S 278 
'Toggenburg goat 6 227 
12 389, 13 6G4 

Tuggle switch see SwiUh. etec- 
tric 

Tokay 14 507 
Tolerance IS 664-665 
gage 8 8 

Tollena naphthorcsotdnol ic« 
2452 

Tollens* rea^nt 1 230 
Tollmlen-Schlichting anbility 
theory 2 509 

Tollniien-Scblichting waves 
2 509 

Tolmaa, Edward C 7 445; 

8 005; M 52 
Tolmiea mentiesii 8 565 



j-toluamide \ ^ 

f Toluamidc \ 505 
Tidtaie 5 74 
Tiilueiw 10 40; IS 065* 
airaait fuel I 170 
caal chemial S 255 
solvent IS 496 

Toluene diiaocyanate 10 494a 
m-1'nluic add 2 475 

0 Tfiluic acid 2 475 
p Tuluic add 2 475 
Toluidine 10 224; 18 665* 

1 uiuidine blue 4 208 

8 255 

nMti-Tolyl phenyl ketoxime 
9 468 

nn Tolviphenyi ketoxime 
9 468 

lol)lieUa 8 81 
t ohpothrix 8 637 
roniito 10 265; 13 665 666; 

14 152 

biological uses IS 666 
cla«iincatiun IS 665 
culinary IS 666 
(liftributiun 18 666 
dwarf toiiiaio variety 
13 666 

economic importance 
IS 666 

food manufacturing IS 666 
harvesting IS 666 
bornworm 7 472 
leaf mold 4 52 
iwsts IS 666 
structure 13 665 
vegetable growing 18 666 
Tomato bushy stunt virus 

14 529 

RNA nucleotide composi- 
tion 9 211 

fomato fruitworm 7 472 
l ornbaugh. C. W. 10 420 
lombolo 12 502 
TumistoPia 9 552. 554 
iuKK^aphy 11 504 
Tomopteridae 19 461 
Ton 8 188 
long 8 188 
short 6 188 

Ion of refrigeration 18 666 
Tonalitc 4 206: 8 546; 10 86; 

15 666* 

Tone (miuic and acoustics) 

13 666-667 

Fletcher-Munson contours 
5 299-300 
octave 9 273 
partial tone 9 571 
fone-compensating circuits 
U 520 

fone Line process 10 611 
^one reproduction (photogra- 
phy) 10 165 
Toner 4 299 

pigment 10 224 


~on%» TteneSv \J 

longMVjo Mountain 1 6H 
Tongatito voiano l sij 
Tongue IS 667-668 

chemotcception S 49-50 
development IS 666 
digeative tyttem 4 165 
function IS 668 
Ungual gland. IS 666 
mammalian IS 667 
muscle IS 668 
taste buds IS 667 668 
Tongue soles 10 417 
Tongue-tie 4 165 
Tongue worm 5 9 
TonlctlUt 10 488 
Toning (phiilogiaphy) It 169 
Tonnage (ships) 12 274-275 
Tonometer 6 210-211 


’*00* iiwiden-con, 

Wotthea U IW 
tidtea IS 616 
tcuny IS 676 
toothache \S 676 
Tooth-neck fungus beetle S 217 | 
Tooth shell IS 676 
1 Toothed whale 2 680 
Top, spinning 10 608-509 
nutation 1 292-2SS 
Top shell 1 591: 6 75 
Top-slicing (mining) S 482 
Topar. I 490; IS 676-677 
gem 6 99 
Tophet C 7 265 
Tophus 8 258; IS 677* 
gout 6 2S9 
origin 15 677 
Topogon lens 7 459-454 
Topographic analumy I 996 
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Tonouon Murage tube 18 161 j Topographic dlmax 8 184 


loniil 7 6S2; IS 668-669' 
development IS 669 
function 18 660 
lingual tonul IS 669 
palatine 4 165: 18 668 669 
pharyngeal toii&U IS 660 
Tonullitls 1 466-467; 10 100; 

IS 669* 

I Pool steel’ maitcmite IS 90 
I vanadium 14 269 
, 'loolc, E H. 12 MCc 
Pooling 13 670-673 

auxiliary tooling IS 670 
damping IS 671 
dies 7 311 314: IS 670 
fixtures 7 311-314: IS 670 
functional uses IS 670 
gage IS 670 
guiding 13 672 
jigs 7 311-314: 13 570 
locating 13 670-671 
multiple tool functions 
18 672 

nomenclature IS 670 
positioning IS 671 
pioduction metlHids 10 643 
Pooling devio's IS 670 
•Poolh IS 675-675 

biochemistry 2 199 
dentition 4 65 66; IS 678- 
674 

dif^iiw system 4 165 
disorders 18 675-676 
life cycle IS 674 
stiucture IS 674-675 
Tooth disorders IS 675-676 
dental caries IS 676 
dentoalveolar abscesses 
IS 676 

dcvelupmenul defects 
IS 676 

diseases of the jaws IS 676 
fluorides IS 676 
mouth disonlers 8 619 
periodontal disease IS 676 


Topi^jphlc maps 2 584; 

IS 677-679 

Topographic amvcylng and 
mapping IS 67?-6?9 
aeiial surveys IS 678-679 
alidade 1 244 
contmir S 425: IS 677 
rontrol IS 677 
giouiid surveying IS 678 
map drafting IS 679 
pUne (able suivey 19 266; 
IS 678 

plotting IS 679 
scale IS 677 

survey method IS 677-678 
symb(di IS 677 
transit survey IS 678 
tunnels 14 142 

1‘o))OgTaphv IS 677 

Sff alio Relief features ou 
ma|M 

Topology IS 679-683’ 

hiophvsics. mathemiticai 
2 235 

construction of topological 
spaces IS 680-662 
continuous map IS 680 
electric networks 9 72-78 
fiber bundle 9 253 
graph theory 6 25S 
group theory 6 282-283 
hmnotopy theory IS 682 
manifold 8 92: IS 682-683 
metric IS 680 
notation 8 172. 174 
set theory 12 206; IS 679- 
68S 

topological space 18 679- 


torus IS 690 

see also Boolean algebra 
Topotype 14 172 
Topping of crude oil 10 65-66 
Tnpworking 0 245 
Torbanite S 229; IS 688* 
Toibemite 11 269: 14 210b 


Totrib tt 664-666 
branng 2 622 
cuulng torch 16 664 
. wdding torch 18 664 
\ Tornado IS 685 

InCraKKilcs IS IM-I66a 
radar detection 8 319 
ladar observatiorrs of 
II 212e 
sferlcs 12 2S7 

squall line conditions IS 21 
storm detection 18 165* 
166b 

warnings 14 45S 
Tomaria larva 4 S63; 5 S 
PoTO rice 5 IBS 
Toroid 19 22 
Toroidal ooii 7 81; 8 SI 
Toroidal lenses 12 608 
Torpedo 2 111: 4 428; 10 209; 
II 351 

1m^|>e<lo, naval; acoustic I 48 
bangalore 1 5M 
design 14 2 4 
filing from submarines 
IS 213 

guidance I 689 
Torpedo nobtliana 4 428 
Torpedo ray II 348 
Toi-|rt!x 1 484a; 5 152 
'Toique IS 686 

dynamometer measure 
ment 4 314 
foot-pound S 429 
foot poundal S 429 
rotational motion 11 6S2 
statics in ^ace IS 56-57 
work 14 552 

Torque converter IS 686-687*; 

14 45-47 

characieriities 18 686 
fluid coufding 5 S8S 
hydraulic action IS M6 
Torque motor 12 204 
Toique transmission 12 240- 
241 

I'orrens, Lake I 0?2 
Torritclli. Evan^lisu • 588; 

15 687 

Torricelli's theorem IS 687 
Torridonian conglomerate and 
sandstone 10 567 
Torsion IS 6H7-689 

cylindiial bars IS 687 
elastic shear stress IS 687 
elasticity 4 420 
inelastic behavior 18 668 
membrane analogy IS 689 
metal 8 268 

solid nondrculu sections 
IS 688 

thin-wallcd tubes 18 688 
I'orsion balance 2 7S; 6 264* 
Torsion bar 18 689 
Torsion-bar spring 18 17, 689* 
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TQifion-bar iuspension, 
automotive 1 686 
Tonlon dampen 7 204 
I’orsional harmonic oscillator 
§618 

Torsional pendulum 6 S42: 
§618 

gyromagnetic effect 
• SO? 

Tmslonal vibration 8 191-192 
Torticollis 8 656 
Tortoise IS 690 
Tortricid 7 464 
Tortricidae 7 464 
Torfrix 7 472 
Tortula rurofi.* 10 546 
Torula 8 224 
Torttla herbarum 4 52 
Toruta Uf^ifterda 4 52 
Toriiin uUth 3 578 
ToruUrhodin 14 601 
ToruUii 14 601 

Torulopsidales see Cryptococ- 
cales 

Toruloptia 9 578; 14 602 
Torulopsh glabrala 14 602 
Torulapds hhiidytica 14 602 
Totulopsia Upofera 5 188 
Torulopsh utilh 14 604 
Torulosis 14 602 
Torus I 891: 4 71; 13 690» 
flower (botany) 5 829 
manifold 8 92 
surface and solid of revolu- 
tion IS sio-dii 
to}K»lf^v 13 681 
Toryiiii<lac 6 574 
Toryinids 6 574 
Torvnuruf IS 193 
ToK'ano Einiliaii A|)cnninc8 
5 118 

Total eclipse 4 3W) 

Totalizing meter 14 414 
Totes Cebiigc Mountains 5 117 
Touch IS 690-6U2 

perception of vibration 
IS 692 

pmsiire adaptation IS 091 
pressure ihicsludds IS G90- 
691 

spadal discrimination 
IS 691-692 
stCTCf^osis IS 127 
Tough bumelia 7 269 
Tough-pitch cop|>er S 466 
Toupin, R. 14 202 
Tourmaline I 490; 13 692-693 
authigeiiic tourmaline 
1 674 

boron ores 2 301 
gem 8 99 

pleochioism 10 417 
rubellitc U 647 
Toumaistan aeries 2 469 
Tournament (graph tiieoiy) 

• 254 

Toiuey. R. IS 272 


Towmita S 187 
rowboat? 115-116 

marine propellert 11 12 
Towed sonar see Sonar 
Tfiwcr 14 1 

moling see (kmling towet 
on ocean floor IS 532 
tolar 13 2H8 
Texas Towers 18 531 
Tower packings 6 45 
Tower tcleimpe IS 288 
I'owhee 14 1 

Towing basin see Towing tank 
Towing tank 5 348; 12 279- 
280*: 14 1'4 
dynamometer 14 2 
law of similitude 14 2 
lines of flow 14 8*4 
inrasurcmciits 14 5 
model testing 14 2-4 
noiisteady-staic experi- 
ments 14 4 
towing inelhods 14 2 
water tunnel 14 409 
wave cK{iCTitnenls 14 4 
'Towik's, C H. I 650 
Townsend, J. S. 12 559. 561; 
14 4 

1 ownsc'nd (mtlficicnls 4 452, 
12 561 

'Townsend discharge 4 18, 452, 

14 4* 

Townsend eqiiarioii 4 452: 

12 561 

'Townsend Mountain 1 671 
'rox.iphnic 8 518: 13 H9K 
insecticide 7 141 
lodcnticide 11 615 
Toxasfatis leimina 1 572 
‘Toxasteridae 12 563 
'Toxemia 14 4-5 

jaundice 7 302-303 
of pregnancy 14 4-5 
'Toxic adenoma 13 626 
loxtc gotlei see Hv)a‘ith>uitd 
ism; 'Thyniid gland 
Toxic lie|iatltis 7 555; 

10 435 

'Toxtuilogtcal analysis 5 440 
J oxicology 14 5-6 
biwissay 2 198 
lead poisoning 7 424 
lethal dose 50 7 478 
nicotine 9 100 
pharinai'olngy 10 97 
poison 10 434 
Toxicyst 11 56 
Toxlglosxalc ladula 8 561 
Toxin, bacterial I 457, 469, 
487: IS 527; 14 6-7* 
bioiogicals 2 218 
buUdism 1 472; 2 307 
diphtheria I 472; 4 207 
gangrene, gas 6 38 
neiilrali/ation reaction (an- 
tibody) 9 82 
tetanus 1 472 


Toxin, erythrogenic 18 178 
7'oxin-antitoxin metion 14 7 
Toxocara cants 1 572 
Toxocara rati 1 572 
'Toxoglossa 8 560 
'loxoids 2 218 219 

bi(fl(^icals 2 218-219 
diphtheria 1 472 
toxin, bacterial 14 6 
Toxoplasma 6 315 
Toxoplatma gondii 8 383; 14 7 
'Toxoplasmosis 9 $57; 14 7 
Toxopneustidae IS 485 
Toxoptera gratninum 
1 490 

Toxostotna rutum IS 612 
Toxothrix 3 64 
2, 4, 5-TP 6 423 
TPN', see I'riphoxpliopyridine 
niulcxUide (TPN) 

TR box 2 577 
TR tube II 212 
TralKf lilac 2 285 
'Trare (niathemaiirs) 13 66 
Tiacc analysiH II 136; 14 7* 
tee «fto Aiuitvttcal chem 
istry 

'Trace element'i, plant: in bio- 
georheiiilial surveys 6 117- 
118 

biosphere, gc'uchemistry of 
2 242 

fetlilizer 5 289 
in mineral soils 12 424 
in sea wa|sh 12 JOB 
'Ir.icei (amniuiiilion) 1 589-540 
'liacer, tadioactivv 14 7-9 
atmosphere 11 270 
atmospheric chemistry 
1 685 

ill biology 11 306-310; 

14 7-8 

iiidiisiTi.tl pUiu miitrol 
14 9 

III indiistiv 14 8-9 
in medicine 14 7*8 
oceanic circulation and 
mixing 9 254-255 
piston ting wear studies 
14 8 9 

radiochemisiiy 11 801 
udioisotopc (assay) It 806 
radiometric assay 11 317 
sea water II 270 
sea water fertility 12 119 
surface water 11 270 
see also Radiocliemistry 
1’rachca 2 349; 9 27 

insect physiology 7 12S'1SS 
Tiacheid 2 615, 618 
wood 14 524 

xylem 14 590-591 ^ 

Trackelomonas relirulata 5 99 
Trochehmonat vohocina 5 98 
Traclieole: insect physioli^ 

7 122-188 I 


Tracheophyta 4 581; 10 3^1 
346; 13 121; 14 9* 
Bryophyta 2 355-354 
economic importance 14 9 
Lycopsida 7 626; 10 846 
14 9 

musci 8 635 
origin 14 9 

Psilopsida 10 S4$; 11 gg 

14 9 

Ptero|»ida 14 9 
repiXMlnction 14 9 
Sphenopsida 12 607; 14 9 
Trarhodon 4 201 
Tiachoma 1 466-467; 4 219, 
11567:149* 

Trachybasalt 10 86 
Trarliyceras aon /one 14 82 
Ttarhyretas aouoidet /one 
14 82 

1 rachyliiia 3 255, 14 9 10* 
Tracliymciliisae 3 255; 4 39; 
14 10 

; Trarhyphytlia atnarnnlum 
I 12 77 

I 'Tracliyte 7 16; 10 86: II 590. 

I 14 ib-ll*. :147 
I composition 14 10 

I ofCiirreme 14 10 

origin 14 10 
{M'tiographir pr^vime 
10 50 

.stiiicture 14 10 
j texture 14 10 

I 'luilnte |K>iph>rv II 590 
, 'Trachytic luff 14 134 
j 'I'ia(k-wtiilc-M,in ladui svHiem* 

I II 205 

I Ti,Kkiiig .iitfeuria see AiiieiiiM 
j (aerial) 

; ‘Tiacking dislotiion (phniio- 
! graidi refolds) 4 242-248 
'Tracking cnor (optiial tiack 
ing) 9 860 

Tiacking error (phonograpli 
records) 4 242 

'Tracking telcscoiie 9 360-362 
Traction load (geology) 12 136 
I lactiun magnet 4 489 
'l'r,ictor 14 11-12 
crawler 14 12 
engines 14 11 
farm 14 11-12 

I hydraulic systems 14 12 
industrial 14 12 
and plow I 117 
power sitting IS 102 
power Uke-off 14 11 
transmittioit 14 11 
see also Automotive velii* 
dc 

'I'ractrix 14 12 

tractrix of rcvolttiimi 

15 310 

see also Catenary 
Trade winds 14 495 



Tromltlor 


fradescantia S 110; 8 672 
Traffic control: air see Air 
traffic control 
airport 1 162 

highways and streets see 
Tiaffic cngiiu^ring 
queueing theory 11 188 
Tpffic control systems 14 12- 
13 

fralfic engineering 14 18-15*. 

M 

access control 14 14-15 
capacity calculations 14 13- 
14 

Lonimuntcatinns S 3205- 
322 

interchanges 14 14 15 
mwemcnt study 14 IS 
urigin-drslinatioii studies 
14 13 

{larking 14 15 
safety 14 15 
traffic rrcoiders 14 13 
lT.ii;ac4nth 6 297 
lugidid 1 567 
Vr.iKulitia I 568 
1 568 

liailcis 7 

I raining cipiipineni 12 340 
|ia|((iory 14 16 
rlMptiral 2 82 
exterior hallixtus 2 78-82 
kmcmulirs 7 347 
paialHtlic 2 70 HO 
piojc'ctilo 2 78 
Iraminer 14 507 
1iiiU|UiU/ei 14 16-17 

atiiina! iced iom|>oxition 
I 427 

effect on patient 14 16 
inerhanisin 14 16 
rauwolfia II 347 
sedation 12 120 
serotonin 12 197 
t\|ics 14 16-17 
use in diseases 14 17 
fianquillitutts, Mare 8 592 
lians Himalaya I 577 
^'lansnceCvlatioti 10 132 
liansaininase 2 IK; 5 21; 14 17 
amino acid I 311 
biood chemistry 3 197 
enzyme 5 20. 24 
nitrogen excretion 9 111 
liaiUMimmasu U 6 106 
rwnviraination 12 567: 14 17‘ 
amino acid 1 311 
vitamin 14 342 
^rdnsaiiroral lin^: gaseous 
lusbulae 9 25-26 
^ran^xmdenUi equation 
12 189-196 

fniiiscendental function 4 129 
Jransomdental numbers 9 224 
fransconductana see Mutual 
cunductanoe 


TranscHption, electrical 4 238 
rranscunent faults 18 417 
Transducer 14 18 

dectnwcoustic see Trans- 
ducer, electroacoustic 
elcctrokinctic 4 481-482 
dcctromechanicil 12 509- ' 
510 I 

pressure see Pressure tians ! 

ducer ■ 

resonant 14 18 | 

rotary IS 367 ! 

in SCI vnniechanisms 12200- ' 
202 : 

tcin]M>raturc IS 487 
underwater see Trans- 
ducci, underwater 
, 'rintis<tucer. electroacoustic ; 
I 7 587-598 | 

carbon 8 359 \ 

dynamic 8 358 

: electrostatic (condenser) 

I 8 359 

i electrosiiiciivc (leramic) i 

j 8 351* 

magnetic 8 358 ! 

initriiphoiii* tiansducers j 

. 8 358-359 i 

pio/oc'lccliir (crystal) 

8 359; 10 217 

leU'plKine leceiver 13 430 > 

t<‘lcphtmr ttanxmitt^r ; 

IS 429-430 i 

uiidei water see Trans- [ 
I ilncer, underwater j 

■ rransduter. clri hoincdianical 
12 5U<)5IU 

; Tianxiluic'i. iiiideiwatei 14 18' 
hydtophone 6 ’’♦63 J 

' picssuic iiansduccr 10 5K4 | 

' sonai 12 503 504 

I Tiaiisduction, bacterial 2 ' 

I 21: 14 1B-I8n* 

! gent'ial 14 IHa ' 

transducing baclciiopliage ^ 
14 IHa 

I Transrtucioi 12 203 j 

- I taOM'sleiincation 14 18fl-i8/> j 
alcoholysis 1 225 
catalysis 14 185 
rcactiim 4‘qiiilibria 14 180 
reaction kinetics 14 185 
reaction nndianism 14 18^ i 
Tiansfer cliaraitcristit. control ^ 
systems 3 429 | 

I o|>cn-loop 3 430 j 

I'ransfer collisions: charge [ 
transfer 12 56-57 
excitation transfer 12 56- i 
57 * ; 

Transfer etfcct (verbal learn- j 
ing) 14 302 

Transfer instruments 1 321; i 

4 477 I 

I'ransfer molding; plastia 

10 405 ! 


4%7 


Transfer operations: gas ab- i 'Transfnrfncr--cont. 
sorption 6 43-45 


Transfer prucesstai: photoa>py- 
ing 10 145 

‘I'lansfer iibonucleic acid 
9 212. Il562rt5fi25 
Tiansfernse 5 24 
1 idiisfni'Dce nuinlM‘1 
14 I8b-21 

llitlutf numt)cr 14 185-19 
inosing iNiiindary metlio<l 
14 19-21 

Tiansfoim. integral see Inte . 

gial iiansiotiu ' 

‘l‘i.Mixlorm.iiion. baclcriul 2 21; | 
9 21.5-216: 14 21-22* ' 

nature of iiansformation ! 
14 22 

I ole of D\A 11 21 
tiansfoiiiiatioii pattern 
14 22 

riaiisforinatioii (data) 2 231 

232 

I ransioiiuaiion (set tlicoiy) 

12 206 

'1 i.iU'ifoiinaiuin diagrams 
(steel) 6 '180 

rratisforiuation foiinulas (inte- 
gral ti.insfortns) 7 105 
'1 tansfoimation of ciKudinales 
I 392 


I double Y connections (six- 
! phase) I 281 
i equisaient circuit 8 524 

im|irtiancv matching 
7 38 

instrument 7 149-151 
insulation 7 158-160 
intermediate-frequency 
14 28 

ineentlon 4 454 
ovci loads 14 27 
parallel o|}eration 14 27 
as nhase invcitci 10 101 
phase transformation 
14 27 

|amer 14 24 27 
pulse 11 103 

ladut freqiumcy 14 27-28 
levinancc see Resonance 
iransfoi nier 
single piiasc 14 25 
substation 4 440 
taps 14 26 27 
tbiec phase U 25 
use of feu lies 5 220-221 
use with aiUciiiius 1 450- 
451 

vaiiaWe 15 ttt7-369 
video 14 27 28 

Tidiixfonner couph-d amplifier 
I 313. 14 357-358 


confoinial mapping 3 395 
contravHiianl vfMor 2 405 
cootdinate systems, graph 
ical 5 455-456 
llaniilion |.i(obt thcoiy 
6 332 

f I ansfni Illation ratio (tram- 
formeis) 14 24 

'I lansfonnatitiii senes, radioiic- 
tive II 277 283 

I laiisloi Illation tin'ory. matlie- 
inatu.it. elliptic function 
and integral 4 563 
geomen y, Riemannian 
6 162 163 

Traiisfoumition dieory'. quan- 
tum *4 22-23 

1 i.iusloi Illations, (aiionical' 


.lUilio-fieqiicncy 14 357-358 
ladio-fiequeniy 14 358 
I Tiansfoimer latiu biidge 2 443 
1 Translusion I 468; 14 29-30* 

! I ransglvcosylase 2 460-461 
'Tiansienr. elcctiic S 132; 

14 30 35* 

iilrein-iiiiig current 14 33- 

35 

d.imping i 11-13 
diicct cm lent 14 31-33 
nature of 14 30 
UC, HI. and lilC circuits 
14 32-35 
surges 13 32*^ 
lime oonxtaiil 13 644 
types 14 31 

I lansient (asilation 2 574 


Galilean tec Galilean trans- 
formations 

Loreni/ <ee Ixirenu trans- 
foi mations 

V delta see Y delta trans- 
foi matiops 

rransfoiiner 14 23-29 

diidio-frcquency 14 27-28 
autoiransformer 1 692-693 
characteristics 14 26 
ronstructuiii 14 24*2.5 
cooling 14 25-26 
copper Io»i 3 472 
distortion 14 28 
distribution 4 424-425 
double delta connections 
(six-ptiasc) 1 28! 


' I lansicnt flow 8 02 
Transient hent conduction 
3 388-389 

Transistor 1 530; 8 350; 14 35- 
89 

I action 14 36-38 
alloy-junction 7 318 
in amplifiers 1 348 
biasing t 348 
claMification 14 35-36 
common collec'tor 4 582 
controlled rectifier 8 436- 
439 

current gain 14 37 * 
current multiplication 
14 37-38 

diffused base 7 819 
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Traniiitor— cont. 

dlSuiea drift 7 319 
diode<tr«nsi8tor logic 
dixuit 7 582r 
direct-oouided trantistnr 
logic drcuiC 7 SSZb-BUZd 
distortion 4 256 
double-base diode 14 85 
epitaxial 7 320 
field-effect 14 88 
growft-junction 7 318-319 
high-frequency 7 820: 

IS 322; 14 37 
injection 14 86-37 
junction see junction 
transistor 

manufocture 13 322: 14 38 

39 

mesa 7 320 

micro-alloy-diffused IS 322 
noise 14 58 
fi-p-f-n 7 320 
pliotorransistor 10 192 
planar {ussivated 7 319-320 
p n i-p 7 520 
p n-p n 3 438-439 
point-contact 10 433-434 
power transistor 7 320*321 
rate-grown 7 319 
remeit junction 7 319 
saturating transistor logic 
circuit 7 5820 
surface-barrier IS 322 
tempciature effect 14 38 
testing 14 128 
tetrode 7 320 

Transistor amplifier 1 346-350 
bias considciatiuns 1 348 
cascade 1 350 
common-base connection 
I 349 

common-collector connec- 
tion 1 350 

common-emitter connec- 
tion 1 350 
configurations 1 349 
junction potential barriers 
I 348 

linear 1 348 
power amplifier 1 850 
principles 1 348 
signal Insertion I 849 
Transistor connection 14 39*40 
common base 1 349; 14 39- 

40 

common collector 1 350: 
14 39 

common emitter 1 350; 

14 39 

selection 14 40 
Tnnsistor-traiMfstoT logic 
CTTL) circuit 7 582c-582d 
Transit (astronomy) 14 40-41 
instrument 1 609-012 
of Jupiter's satellites 14 41 
of Mercury S 235; 14 41 


Transit (astronomy)— cont. 
of stam 14 41 
of Venus 14 40-41, 299-300 
Transit (engineering) 14 41-42 
angular measurement 
IS 825 

precision IS 325 
stadia IS 324 
Transit circle I 610-611 
Transit declinometer 4 36 
Transit satellite navigation 
system 12 365 
Transit survey IS 678 
Transiting 13 325 
Transition elements 8 106: 

14 42-43* 

chemical jtroperties 14 42 
cobalt 3 246-248 
copper 3 463-472 
hafnium 6 517 
hydride, metal 6 532 
ion 14 42 
iron 7 258-268 
manganese 8 86-89 
mercury (element) 8 228- 
230 

mctalloarid elcmciiU 8 292 
molybdenum 8 565 
orgdnometallic compound 
9 403-404 

rare e.trili eleincnu 11 344 
rhenium II 543-544 
Kandiuin 12 50 
tantalum 13 302 
tccitneiium IS 405-406 
titanium 18 651-655 
I'ramitioii flow: superacrody- 
iiamio 13 293*294 
Trandliori point 14 42 

cqutiibiium, phase 5 59 
first-older transition 5 283 
Kcond-otder transition 
12 126 

see als{} '\ hcrmounalysis 
'rraiisiliou piubability 18 148- 
144 

'rramitioii |riii|)eiature: alloy 
phases 1 265 

antiferromagnetism 1 469- 
470 

britile tempetaturc 8 268 
ferruelcctrics 5 225-228 
superconductivity IS 295- 
296 

Transitional epithelium 5 42 
Transketolasc 2 17 
Translating circuit IS 348-349 
1‘ranslation: aiordinaie 3 456 
Trandocation chromosome 
8 671 

Trandutont medium 14 42-43 
Transmethylation 7 534 
Transmissibility: forces IS 55 
Transmission, automotive 
1 688; 14 43-47* 
automatic H 48-47 
automobile 1 680 


Transmission, automotive 
—cant. 

fluid coupling 14 45 
manual shift 14 44-45 
nonshifting 14 46-47 
overdrive 9 455-456 
semi-automatic 14 120 
torque converter 18 686; 

14 45-47 
tractor 14 11 
truck 14 120 
types 14 49-44 

Transmission, electrical: im- 
pedance matching 7 88-99 
maximum power transfer 
7 38 

riansmissioit, light 7 24 
diffuse 7 25 

spatial iharacteristics 7 24 
spectral characteristics 
7 25 

specular 7 25 
sn* aiso Filter, optical; Op- 
tical materials 

Transniiisiun, mechaniul: belt 
drive 2 161 
chain drive S 8-5 
clutch 8 228-226 
coupling 8 525-526 
lluid coupling 5 384-396 
gear drive 6 88 
gear train 6 89-91 
geais 6 81-86 
harmonic speed changer 
6 843 - 3 ^ 

linkage, ifechanicil 7 527- 
528 

io|ie drive 11 627*628 

Transmission, simultaneous 
14 60-61 

Transniissioti coefficient 11 996- 
397 

'I ransmb>i<in coupling factor 
4 231 

rransmission electron radiog- 
raphy II 305 

Tiaiisinission cqualiration 
(telephone) 13 481 

'riansmi&kion gate 6 80 

switch, electronic IS 343 

'rransmissioti grating 4 189-141 

Tiansinissioii lines 4 448-444; 
14 47-54* 
aerial 14 52-54 
characteristic impedance 
I 451; 14 49 
citcuit aiial)'sis 14 59-50 
circuit elemenu 14 50 
coaxial 9 246; 14 51 
constanu 14 51 
coppi^r loss $ 472 
delay line 4 47-48 
distortionless 14 49 
ehv transmission 4 448-444 
equations 14 49-50 
equivalent drcuiC 14 51-52 
impedance 14 49 


Transmission lines— eont. 
loading 7 565 
ffiicTowave see Microwave 
transmission lines 
itoise 14 59 
open-wire 14 51 
OKillatitig wind forces 
7 332 

power 14 51-54 
principal mode 14 49 
problems 14 419 
Project EHV 4 448 
pulse-forming networks 
1194 

pulse transients 14 50 
reflection coefficient 
11 897*: 14 50 
requirements 14 51 
siicathed cables 14 51 
standing-wave detector 
IS 36 

standing waves 14 50 
submanne 14 54 
Capered 14 50 
television receiver IS 470 
theory 14 48-50 
towers 14 1, 52 
transmission coefficient 
11 397 

traveling waves 14 51 
two-conductor ^4 58-60 
underground 14 54 
wave guide 14 421-424 
waveicngt li nieasurement 
14 439 

wind-induced vibration 
1 92 

f raiismission loss (acoustics) 

I 519 

rransmissioti modes 14 421 
Transmission of torque 12 240 
241 

Transmission substation fcc 
Electric power substation 
Fransmistion theory and meth 
ods 14 54-61 
antennas I 449-458 
coaxial cable S 246; 14 58 
59 

communications, electric 
S 318 

electromagnetic waves 
14 54-61 

multiplexing 8 626 
radiation from antenna 
14 55-56 

two-ctmductor transmis- 
sion line 14 58-60 
wave guide 14 57-58. 421- 
424 

wavelength measurement 

14 439 

Transmission tower: radio H 1 
televiiitm 14 1 
Transmissometer 18 172; 

14 458* 



Tranamltunce 12 582 
optical materials 9 S52 
of sea water 12 117 
Transmitter: locations 11 250 
multiplex II 100 
radio sre Radio transmit* 
ter 

telemetering 18 428 
telephone 1$ 429-430 
television see Teteviuem 
transmitter 

Iransmitter. amplitude modu- 
lation 11 264-265 
I'niitsmitting antennas see An* 
tenna (aerial) 

Iransmitting tubes 14 249 
Fransmutation 14 61 
Transmutation ^netic) II 579 
Iransmutation. nuclear: nu- 
clear reactions 9 199-202 
terrestrial nuclear reac- 
tions 18 522 

'lunstinic (light 14 61*64 
area rule 14 65*64 
eharaeteristirs 14 62 
dnngn 14 62-64 
shuck waves 14 61-62 
sonic hanii-r 12 505 
rnuisonic wind tunnels 
14 499 500 
I i.iiisos4mde 8 317 

n.iva1 metcorologv 9 8 
weather station 14 458 
1 taiiM>vanan passage I 425, 
499 

tide fever. Culorndn 18 6.10 
l'r.ii(s{Mioni inediiiin 14 64 
li.insparcnt pigments 
10 224 

hansphosphoTvlation 2 49 
f i.in<>piTatinn. daily |>eiio- 
dicits 10 2<M) 

dynamics of stomatal tran- 
spiration 10 289 
effects of environment on 
transpiration 10 289 
rvapotranspiration 5 ISO 
hydrometeorology 6 561* 
562 

plant, water reiatioiu of 
10 289 

significance 10 291 
Transplantation: embryology, 
experimental 4 571 
1 ransplanters 1 128 
Iransjmnder: meteoroU^ical 
8 918 

navigation 9 14 
Transport equation, Boltzmann 
fee Boltzmann transport 
equation 

Transport number 14 18b 
*1 ransportation: air see Air 
tran.sportalion 
automobile 1 679*680 
automoUve vehide 1 686- 
689 


Transporiaiion— cunt, 
mining, open-cut or pit 
8 474-475 

mining excavation 8 487 
truck 14 119 

Transportation engineering 
3 149; 14 64*65* 
air 14 65 
coastal 14 64 
highway engineering 
8 4.'i0.4n2*: 14 64 
inland waterways trans- ; 

portation 7 115*117 j 
pifiehnes 10 241*: 14 65 
lailroad eiigitimiiig 
n 327-331 
railroads 14 65 
river engineering 11 583- j 
586; 14 64-65 | 

traffic engineering 14 IS* ; 
15 

'rraiiSTCplication (genetic) ! 

11J79 i 

Tiansuraiituiii elements 1 54. | 

I 301-502, 14 65*67* 

berkeliiiin 2 168 } 

californium 2 417 
curium 3 624-625 j 

einsteiniuiii 4 417*418 I 

l.iuiemiuin 7 421 122 j 

I mcndeleviiiin 8 222 

neptunium 9 ^?-42 ^ 

nobclium 9 11.5*116 
pluiunium 10 422*42.5 
see itUo kctinide elements | 

'I r.insv44l jiidc 7 501 I 

r}.timeis.ililt (ondxiuiiv I 

2 410 i 

I Tiansvcrse eJettr .n<Kl< 14 421 
( J ransvvise electromagnetic 
I itKKit 14 49 

jTranivcise lojdmg see !<mc* 

I itig, tiansveise j 

Transverse in.igtK:tic mode I 

14 421 I 

Transverse mass 11 452 j 

Transverw* Mercator projection | 

8 97 I 

'Transverse stability 12 M9 272 i 

1‘ransvcrsc vibialions 14 312 ' 

Tranzuhetia distolor 9 602 , 

Trap (petroleum) 10 63-64 I 

Trap-dtKir spidei -1 498 i 

Tiape/Jum 9 407 * 

Trapezoid 10 471; 14 67-68* ' 

area I 528 

Tiajreroidal rule 7 171 i 

Trapping' printing 10 608 | 

T raps in .solids 14 68 
color centers 8 295 
thermoluininescenre 
13 585-586 

Trasimene, I.ake 5 116 
Traube, I. U 211 
Traum's diieaie IS $40 
Trauma 14 68 


Titoc 


419 


Traumatotropism 19 866 
Tiaveling'wave cathode-ray 
2 560 

'Traveling wave tube 2 560; 

14 68-71* 

backward-wave tube 2 5*5 
bcam-confining methods 
14 70 

electron gun 14 68*69 
elecltostatic focuung 14 70 
focusing methods 14 69-70 
O ty|)c backward-wave 
oscillator 2 4 

periodic uhignetic focusing 
14 70 

raslar iiansmitter 11 211 
slow-wave circuit 14 70-71 
Tiaveling waves 14 425 

transmission lines 8 423: 
14 48-49 

Travels. M. W. 7 372, 14 562 
Traverse IS 524 
T:averiiiu‘ 2 597; 11 590; 

14 7!* 

dn|>sione IS 3.5 
fluwstone 1.1 35 
linK*-p.m plava 10 415 
tiiinerat lornintion 
8 442 

oiuanuMital stone IS 152 
sialaclilrw and stalagmites 
13 3.5 

I'rMnsia II 511 
rivaled gem 6 99-l(K> 

Treaiing proa'sses 10 69-71 
lie.iiiM*> 7 542</-.M2e 
1 leatinent, sewage 12 220 22G 
1 lelmUe 2 418 
tiehim 2 418 
7 teboiiua 3 76a 
Tice 14 71-76 
caliper 5 457 

dendriMtiionology 4 .58-60 
jietiilied 10 42-45 
see also entrkm under spe 
cific names such as EIm: 
Oak; etc 
Tm duck 4 290 
Tier ft»*i 5 261 
I tee frog 5 .5.18 
1 ICC kangaroo 7 350 
ITce [leoriv 12 t46a 
Tree plantain 7 275 
Tree ring ages II 2^).5 
Tri'C-ring dating 4 58-60; 

II 295 

ITec-ring iiydrology 14 77 
Tree sloth 4 411 
Tree swallow 18 333 
Tree swift 1 491 
Tra'lwpper 6 471; 14 76* 
TrAfoii^l, |. 1 476 
T rehalose 7 124 
Trchalose-6. 6'-dtmycolate 
6 228 

Trei Scaune (Haromtzek) 
Mountains 5 118 


Treil» synthesis 8 564 
Trellis 7 275 
Trellis drainage II 583 
Trematoda I 592: 8 548; 19 413, 
414, 489: 14 77-80* 
Aspidogastrea 1 592; 

19 414 

Higenea 4 148; 19 414 
eoilogy 14 79 
life history 14 79 
Monogenea 8 .572; 10 414 
morplmlogy 14 77-79 
physiology 14 79 
P>"tyhelminthes 10 414 
taxonomv 14 77 
Trematodc 5 165; 9 349 
Trrinatops 12 564 
Tremaiosauria I 954; 7 375: 

14 80* 

T'remhiey, A. II 418 
Tremcllales 6 427 
Tremes calumha 6 580 
T'remie 8 565 
7 rettior(o/>ti.f 2 645 
; :TemoIirc I 3Sfi;.I4 80* 
j asbestos ] .569 

> fibrous talc IS 387 

' Trcnipealeauan age 2 425-427 
[ Trench digging 1 416: 5 184 
i Trench fever 5 7: 14 80* 

. Ticnrli mouth IS 4; 14 324 
j Trenches, ocean see Submarine 
I to^Nigiaphy 
I T.riitepohlia 8 82; 14 180a 
1 Trente|iotillace8e 14 180a 
, Trenlonia 3 '*7 
i Trrntoui'i //ageffaM 8 170 
j T'reiitoiiian series 9 374 
I Trtqiang 6 4A5 
I Tre/>om<//w« 8 168 
I Trepomonas rotam 8 170 
I'repnnema I 406-467; 7 475; 
i 9 620; IS 4 
i fluoiescent antibody 
! method K 383 

j Treponemn rarateum 18 4 
I Treponema paltuhim 2 520a: 

I 6 560; 9 564; 10 258; 18 4, 

I ,174; 14 295, 597 
; Treponema ^mtenue 18 4; 

14 507 

'ITepotietiial immobtliralion 
test IS 575 

T leponrniataccae 18 4 
Tre|Mmeinatosis 18 4, 974 
Treptincincs 2 1.59 
syphilis 13 374 
'Trepostomata 2 356; 14 80* 
Permian 10 27 
Stenolgemata IS 125 
Trestle 14 60-81 
Tietothoraddae 3 276 
'Treuter Mountains 1 128 
TRF receivers II 257 
Tri oil 9 104 
T'riac 12 5249 
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Triacetate fiber 5 24S 
Triacetylolcandomyctn I 464' 
466 

Triacontane 1 245, 249 
rWartinoiT^xon legeri 1 57 
Trialeurodes vaporarium 6 474 
Trialkylarsine 9 401 
Trialkylarsiiioxide 9 401 
Trialkylphosphorus 9 404 
Trialkylphosphoriis oxide 
9 404 

TriamcinoJonc IS JS8 
Triamiiio triarylinethane dye 
4 302 

Triangle 4 71: 10 471; 14 81* 
area I 389. 528 
astrunumical 1 607 
polar 10 445 
Pytliagorcan theorem 
11 132 

sptKrical see Splieiical iri> 
angle 

Triangle (music) 8 665-666 
Triangulaiion: getniesy 6 121- 
122 

optical tracking imtru- 
menu 9 550-360 
surveying IS $24 
Trjo»gu/omo»/i$ 5 9K 
Triangulum 3 412-41$ 
Triangulum Australe S 412, 
414* 

Triarylmctlianc dye 4 302 
Triassic 6 136; 11 $88; 13 169. 
14 81-85* 
atuniul life 9 521 
division 14 82 
life 14 8$ 

of North America 14 83 
paloogt'ogtapliy 14 82 
plant life 9 505 
Triassic lamlaiid 9 148 
Triatoma S $; 6 404-405 

Trypanosomatidac 14 124 
Ttiiitoma infeslans 6 409 
Triatoma paUidipenni\ 6 400 
Triatoma protracta 6 407 
Triazinc 8 674 

soil sterili/ation 12 465 
S'Tria/ine: optical blcacliet 
1.3 539 

I, 2. 4 TriaK.lc 1 70S 
Tribastc arid 1 40 
Triboelcctrification 4 462 
Tribolium tonfusum 
3 287 

Tribonema S 117 
Y'ri//»nenia bombyiinum 3 79 
Trtbrarbion schmidti 3 89 
Tribromosilane 12 320 
Tributary streams II 581 
Tributyl phosphate: fuel re- 
processing 9 189 
plutonium extraction 
10 423 

solvent 12 490 


Tri-ft-butyl phosphate 10 423 
Triurboxylic acid cycle see 
Krebs cycle 

Trtceratops 4 201; 11 464 
Tricheriiidae 8 85 
Trichechus 12 347, 363 
Triehechus manatus 8 85 
Trichiales 8 687 
Trichina worm 9 557 
Trichinelta 9 557 
Trichinetla spinlts 7 636; 

14 85, 88 

Trichinelta test 12 372 
Trichinosis 10 428: 12 372: 

14 85-86*. 89 
Trichite 0 $00 

1. 1. 2-1'rldiloro 1. 2. 2-trjflu- 
or<x:tliai)c 5 501 

1, 1. 2*Trichhiro-l, 2, 2-tnflu- 
oroothane |>olymunochloro- 
trifluoruethylcnc 10 471 

Trichloroacetic acid 3 76; 

14 86* 

2. 3. 6-Trichlnrobcit/uic acid 
6 421; 10 $42 

TrichlurocthyU'uc 3 74 
solvent 12 496 

Triciilorofluoromethauc 5 501 

1, S-bis (2. 2, 2-TrichIoro-l- 
liydroxsethyl) uiea 6 423 

rrichloromcthatir 3 77 
Tricliloroiiicthanesulfeiiyl chlo- 
ride 13 245 

N-('rrichlororaethy!tiiio)-4-c7- 
clohexetic-1. 2-dicatboximide 

5 563 

2. 4. 5 Tiicliloiuphcnoxyacctir 
add 1 124; 6 422; 12 465; 

14 268tt 

4-(2, 4, 5 *riichiorophcnoxy)- 
butyrir acid 6 422 
2-(2, 4, 5'Trichloiophenoxy)- 
ctliyl-2. 2-cli('hloFoproplonaie 

6 423 

2. 4, 5-Tiichlurop!ienoxypiopi- 
onic acid 6 423; 10 342 
1. 2, 3‘Trichloiopro|K)ne 3 75 
Irichloiosilanc 12 320 
N -I'richloroUiiotcti aliydro- 
phtliaUtnidc 1 475 
TriddorotriainminepIaUnum 
(IV) chloride 3 334 
Trichobianchiatc gill 4 26 
Trichobranchidar 10 462 
Ti u hocotn.iceao S 123 
Trichocyst 11 55-56 
Trirhoderma 10 316 
7'rir/iodrs»iM<m erythraea 
8 129 

Tnehodina 10 20 
Trichogramnut minutum 0 581 
Trlchugrammatidac 6 574 
Trichogyne II 555 
Tricliome IS 115 

leaf anatomy 7 436-441 
Tiiclwfflonadida 11 52: 14 K* 
Trichomonadidae 14 86 


Triehomotuu 5 559; 14 86 
Trichomonas buccaUs 10 474 
Trichomonas foetus 10 474 
Trichomonas hotninis 10 474; 
14 86 

Tiichomonas tenax 14 86 
Trichomonas vaginaUs 9 557; 
10 474; 14 86 

Trichomoniasis 14 86*, 296 
Trichomycin 1 476 
Tnc/ionympbtt 10 473 
Trirhophaga tapetzella 7 467 
Trichopliilopteridae 8 78 
Trichnj}hilw 3 82 
Tru hophyton 4 67; 8 568 
Trichophyton interdigihife 
6 275 

Trickopiiylon mente^opitytes 

4 67. 6 274: 9 236 
Trichophyton rubrum 4 67; 

5 563; 6 275 

TriV5o/i/»yfon uhoenteini 6 275 
Trichopfryton suiphureum 

6 275 

Trichophyton touswans 4 67 
Trichophyton ve.rrucosuta 4 67; 

6 274. 275; 8 678 
Trichoptcra 14 86-87 
r.iddiH fly 2 .'186 
'rrichoptcrygidac .8 277 
f'luhnsomoides 14 89 
Trhhosporon 3 579: 14 599 
Trirhosporon puUulans 5 188 
Trichnstomatida 6 467; II 53: 
14 87* 

Tririmstrongylidac 19 193 
7’M‘r/tosfr<ing)’luf IS 193 
Trichostrongylus axei 12 247 
Tttt hothfcium 8 568 
Tru hothecium loseum 8 568 
Triclmnsm 10 417; 14 87-88 
Trtchtuis truhiura 14 88, 411. 
488 

Trichuroidca 14 88-89 

Ttithmis ttirhiura 14 88 
Tridadida 10 414; 14 89', 1445 
Triciiiiic crvHtid system 8 604- 
605 

riidinU lattice S 'i94 S9r> 

1 lun Rt-ld 9 6 I 

Tncoloiimetor 3 SOI j 

TricoiUNlonta 14 89 | 

Titcmane 1 249 ! 

Tricosunolc acid 2 474 
Trictenotomidae 3 277 
Tricyclcnc 18 497 
Tricyclo (5. I, 0. 0. 3, 5)-l, 5- 
octadienc 3 641 
rridecna 3 152 
Tridama gigas 5 101 
Tridaciiidae 5 101 
Tridactyliilac 9 416 
Tridecanc 1 249 
'I'ridecylic add 2 474 
Tridcntate ligand 3 17 
Tridione 6 41 


Trtdyiiiite2I05:U 189; Hsj, 
in meteorites 8 312 
refractory 11 409 
Trieste (bathyscaph) 2 l09-Uo 
Trieste // 2 110 
Trieste, Gulf of $ II5 
Trietazine 6 423 
Triethanolamine 1 251 
Triethylchlorosilane 12 32.3 
Trietbylene glycol 10 470 
Trietliylsilanol 12 320 
Triethylvinylsilane 12 823 
Trifid Nebula 9 25 
Trifluoroacetate 14 90 
Trifluorochloroethylenc 6 329 
Trifolium 3 218 
TrifoUum aiexandrinum 3 220 
Trijoiiutn campestte $ 219 
Trifolium dubiutn 3 2^ 
TtifoUum fragiferum 3 219 
Trifolium gymnocarpum 3 218 
Trtfoltum hirtum 3 220 
Trifohum hybridum 3 219 
Trifolium inrarnatum 3 219 
TrifoUum lappaceum 3 220 
Vrifolxum longipes 3 221 
Trifolium rnic/irihinum 3 22li. 
527 

TrifoUum nigicuens 3 220, 52? 
7>i/»ff»m pralcn.\e 3 219 
Trtfoltum piot umbAr 3 219 
Trtfolium rrftens 3 219 
Irifnltum resupinatum .3 219 
7 rtfoUum subterrancum 3 219 
Trifolium iHtrtcgatum 3 221 
Trtfohum wilMcnovit 3 221 
'rrig-traverse IS 325 
1 rtgcminal ganglum 9 47 
Trigeminal nerve 3 537 
I ciubr)n1og)' 9 47 
1 1'rigeim.ine 6 177 
I Trigger dreutt 14 90-91 
peaking differentiating 
ringing 14 91 
see alto Pulse genciator 
1 rtggerfish 1$ 530 
Ttigly 10 423 
Triglyceride 5 188; 7 531: 

14 91-92* 
lipid 7 529 

Triglycol dichlorlde 10 425 
TrigtfNtt 6 582 
‘rrig<mal bipyramid 3 35 
Trigonal crystal system 3 504- 
605 

1 rigonal lattice 9 594-595 
rrigonalidae 0 574 
Trigmiifl 7 327; 9 614 
rrigunometne curve 14 92 ' 
Trigonometric function genera 
tors: analog computer 
1 376 

gear mechanism I 376 
linear potentiometer cir- 
cuit 1 876 



trigt^nometric function genera- 

Scotch yoke 1 376 
shaped-card potentiometer 
1 376 

sytirhro resolver 1 376 
t rigonumetric functicHis 4 361: 
12 130; 14 93-94 
differentiation 4 129 
rvaluation 12 193 
hyperbolic function 6 S84 
radian raeasuic 11 213 
values H 92-94, 97-98 
rr<Koiioinetric intfjp-als 5 489 
Trigonometric parallax 9 546 
rrigonometry. plane 14 93-98 
angles 14 93 

conversion formulas 14 06 
dtiublc angle and half 
angle foimulas 14 95-96 
fnnriions 14 03 94 
g<‘iioi.ili/.ilion 14 Oft 
inverse trigonometric func- 
tions 14 96 

reduction formulas 14 95 
toliitions of rectiliiiear fig- 
Hies 14 96-07 
UM‘s 14 93 

values of trigononieliii 
functions 14 97-Oft 
liigMiioinciry, spherical 14 98- 

102 

(UMiies, law ot 14 KK) 
half angle formulas 14 lOI | 
Napierv analogies 14 101- 
1<»2 

XapiciS lules 14 ftO 100 
ohiHjue spherical triangle 
solutions 14 100-102 
])olar tiiaiigic 10 415, 

14 100 

sines, law of 14 100-101 
spheiical triangle 14 98 
100 

T riifouofisii 3 579 
Tiignmisemut fmlUsa 13 485 
Tiigonostylopulae 1 601 
7* rigonostvlofts 1 601 

I’rigvii.ispida 8 252 
liihaloketone 6 323 
I'tihcclron 14 102 
4. 5‘Trihydioxyben7oic acid 
Gallic acid 

2. 6, S-Trihydroxypurine 
11 115: 14 218 

2. 3. 5-Triiodobenioic ac3d 
1 693 

I'ruodoniethane 7 240 
I'riiodosiUne 12 320 
Triiudothynmine 6 479 
endocrine mechanisms 
4 593 

tyrosine 14 176 
I'-Triiodothyrontne IS 626 

3. 5, 3*-Triiodo-L-thyr<minc 
15 626 

Triisobutylcne 10 46 


Trilateralion, electronic IS 324 
r rillium 3 109 ; 12 HCn 
TtUUutn rtettum 10 368 
rrilobita 1 555; M 102*106* 
ArthroiKxla 1 655-566 
development 14 104-106 
distiibutioii 14 106 
evolution 14 106 
molting 14 104-100 
morpholep 14 104 
teuiminu lion 14 106 
taxonomy 14 106 
Trilobite ser Trilobita 
Trilobite Aines 2 426 
'I nlobus 6 436-441 
Trilon 9 405 
Tnlofthoxaurus II 50 
1 lim (iiauiual) 12 271-273 
siibmaiihcs IS 212 
I rimeiio|N)nid.ie 8 78 
Trhnetrlta 7 49 
Triinetal plate lO 002. 6lfi 
T'titnctaphospli.iU* |0 I34 
'rmnctliyl borate 2 303 
T'liiiictiivl iMiion 2 303 
liiiiieihvl |ilios(>hile lO I35 
'riiiiieihylainine oxide 14 229 
'1'riiucthyl)>eii/vlaiiiiiumium hy- 
<lio\i<le 11 183 

1 , 7. 7- 1 riiiu'tlivlbicyclo [2 2.1 i 
hepiaiie 1 242 

2,6,6 'I MiiM’lhvIbic' r|o |3.1 l| 

2 lieptene 6 534 
T iiinetlivlchlorusilaiu 12 323 
I fri met liy leiicti ini traminc 
6 435 

'rtimeihyleihylsilanc 12 323 
T'i'inR'tliylli>dro(|iuiK)nc 14 344 
rnnicllnl-hehi !■ Ifoxuliyi- 
aminouium hydioxide 3 K5 
'riimrthvUilt*lh.ine 10 473 
'rriiiielh^lolmelaniiiie 14 216 
Tiimetliylolpii»p.ine 10 475 
2. 2. 4-'rrimeihvlp<'ntane 9 273 
2, 4, 4 Tnmethyl I fwiileiie 

I 252 

2, 4. 6-Trimethylpyridlnc 

II no 

1. 3, 7 'I iimeth>1x5iiithinc 

J4 21ft 

I rimetric drawing 16 214 211- 
Trimmer capacitors 2 445 
'riimmer poienlioiiicter 10 542 
Trimming: forging 5 470 
sliecc metal 12 255 
Trinidad 8 134 

West Indies 14 476 
Trinidad Asphalt Lake I 590 
Trinitroben/enc 7 111 ^ | 

2, 4, 0-Trinitropbenol 10 213* ! 

214 I 

Trinitroplienylmcthylnitra* 

mine 5 151 

Trinicrotolucnc 5 I5I; 9 104 
2, 4, 6-Trinicrotolucnc IS 665 
Trinity division 9 6 


Trinity River 7 116 
Trinity sands 9 538 
Trinomial perfect square I 240 
Trlodc, ga-»- o>ld-rathode 3 274 
hot-cathode see Tliyratrun 
Tiiode, vacuum 14 106-110 
applications 14 109 
ch.iractenstirs 14 108 
(oiiiiol grid H 107 
disk-seat 8 426 
cleetuistdtic field 14 107- 
108 

grid funnit 14 108 109 
liigh fiec|uenry 8 426 
twin 14 110 

ikhIo \:i(iium tube 9 277 
ftiodn/M/f alholahrh 12 388 

I iionychidac 3 22 
Itionvs ifninU’ms 3 25 
Tnof>i 9 171 

I I lose 8 578 
'rriosc'phusphate 2 460 
TiiOM'pho plMle dehvdioge- 

nase 2 160. 10 170 
T tu)scplio.sph.iic iscmierasc 
2 160 

riioxaljLoihodtdicflll) ion 

3 3.r. 

VI m I no\.im' 5 t73 
fiifirfiatia 3 255 
rnplienv] huioii 2 30.3 
1 iiphriivhlilniusilaiiL* 12 323 
T'liphenvlmethane I 463: 

14 no* 

d\es 13 32 

liexapheiiylethane 6 -135 
rripli<is(itu>p)iidiiK‘ nncUxitidc 
n r.Ni 2 I I II. 1ft. 3 261, 

4 207, 5 2.1, 7 371. .533, 

10 283. 14 110* 

binlogual oxidation 2 213 
niacin 9 92 

Trtftlaon 5 432 

T'liplc iKMiii tialancc 2 74 
fripic bond: chemical 3 25 
Triple inniois ft 507 
'Triple* plate siivei 4 530 
I nple 7 6. 14 111* 
melting iNtiiil 8 215 216 
Triple si)|K*i phosphate 16 136 
Tiiplel* Zeeman clfecl 14 608 
'Triplet sfdn slate 12 58 
TiipIohlaMicj 5 138 
'Triplnid 10 4Hft 
Trilmeustts ivnlricosus 4 373 
'I ri|XKl, camera 2 431 
Tiifxjlyphosphatc 10 136 
Tripmpylene 11 1ft 
TtipsMUin 3 4HI 
'Triptanc: aircraft fuel I 178 
Tripvloiclea 4 616 
Trisa/o dye 4 500 
Trisilanc 12 320 
Trlstera 5 546-548 


TredUlMcM 4S1 

Tritanopia 3 300 
I'ri-ten steel 13 206 
'Triterpene 14 til 

polyalkciic 10 460-463 
sqtialeite 13 20 
‘rrithiane 13 604 
'Ttilhiocarboiiate IS 60S 
Tnthion 7 141 
Tritiritei 5 433, 595 
I 7rifunm 14 479 
Tiifniim ciegifu/Kiides 14 480 
niUtum arstivum 16 489; 

II 621 

/ri/un-n inmpaitum 14 480 
r ntirum diVocroides 14 480 
Irititum diVmrurn 14 480 
I tituutn durum 14 480 
't'rtUtum mat ha 14 480 
ItiUcutu monotoctum 14 480 
'Tiifniim prrutum 14 480 
Viififum /ifi/nnicutti 14 480 
i'tUirUM sfielta 14 480 
Fritii um r/dJoeroccNricm 
14 480 

f.tficicm ttniophrnii 14 480 
'ItiUtunt turgfdum 14 480 
Itititum vulfitire 14 480 
liiiiiim I 692. 9 108; 14 112 

113* 

compounds 14 IIS 
content of natural waters 
11 270 

cryogenic properties 3 572 
hydingt‘n isot(>)H‘ 6 544 
nuclear fusion 5 592-594 
proficities 14 112-113 
prosnccting 14 112*113 
ladhiisoltipe (biology) 

II 309 

ax i« ifcT 14 ft 
ser aiw llcuieiium 
1 liriiim hath ly 9 176 
I niiiiin ihvniUhue I 692 
Iritun 3 498; 14 113 
nucleai s|)cctrii 9 2025 
Tritan 4 575; 11 422 
1 liioii (xaicdlile^ 9 41 
Trilor it 11 IBS 
rri*.fin tri\ialu% II 478 
laeniatus 13 618 
TMitiaconlane I 249 
Ttilurm 12 7 
/lituiuv crevtutus II 466 
7’i If utter niiiVcwerts 12 6 
Tritvlodont 7 9 

rrimidalcs 10 346; 14 113-114* 
Tiivalcnt antinicmy 12 64 
ItivelU, A P. H. 10 162 
tUNA ife 'Transfer ribonucleic 
add 

TicM-hacca 6 76 
Trorhumnima inflala 5 4.52 
T'rcKhamniinidac 5 43^ 
Trotfwta I 532 
Trnchidae I 591 
Trocbilidae I 491; • 516 
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TrachlllftcalM 


TrochiliteaWtf 8 11 
Trochlear nerve S 587 
embryology 9 47 
Trochodendron 12 78 
Trochoid 4 71 

Trochophore 1 889, 429; 7 282; 

14 118-114* 

Trocliopliorc larva 2 645; 

9 477: 12 M7 
cuclum 8 262-263 
Trochosphaertt 14 114 
Trochus 11 19 
Tfochm milotifus 6 75 
TroctolUc 6 1 
Tidger’a base 9 348 
Trogiutn 11 71 
TroglodytelU 5 5 
Troglodytes eedon 14 558 
Troglotlytidae 9 589 
wrc*ii 14 558 

T rogoniformcs 1 694; 14 114* 
Trogosus 13 641 
Troilite 8 312 
lead in 7 428 
I'rojan planets 14 114 
Truland, I,. T. 8 606 
Tioiciic 1 122 

insecticide 7 142 
TroUius 1 247 

Trotnbirula aknmushi 14 174 
Tromhirula elfreddugeu 1 496 
Y>om5iVii/A delietnii 14 174 
Truinbicuiid mite 14 174 
Trombiciilidnc 14 115 
I’rombidifoim mite 14 115 
Trombidifornics 14 114-115 
IVomboiie 8 6G<i 
Troiiiuict screen 12 81 
Trona 12 409 

Trona pioccss: burtm 2 301-302 
'I'rondheim Fiord 5 115 
Trupacainc 9 4 
Tvopcolinc 00 7 60 
Trophallaxis 12 405-406, 407 
Ttophir level 2 215, 223. 289 
coiiinamity 3 324-325 
ecoiogital systems, energy 
in 4 388 
ecosystem 4 407 
fo(Kl cluin 5 879-380 
Trophogentc /one: ftesh-watcr 
eoMiystem 8 521-534 
Tropho/oiie 8 100; IS 12 
Cnidosporidia 3 226-227 
Microsporidta 8 403 
Tropbus: cardatc 11 634 
(oicipate II 634 
fulcrate II 634 
incudatc 11 634 
malleate 11 684 
ramate II 634 
Rottfera 11 6SS 
uncinate 11 684 
virgate 11 684 
Tropic acid 6 106 
Tropic hormone 6 480 


Tropic levels: ecosystem 4 406- 
407 

Tropic of Cancer 2 436: 6 125; 
14 115* 

Tropic of Capricorn 2 448; 

6 125; 14 116 
Tropicil bedbug 6 405 
Tropica! cyclone see Atmos- 
pheric low 

'fropical deciduous (monsoon) 
forest 8 IB7-18B 
‘1 ropiul log beetle S 278 
'I'ropical low I 642; IS 164 
rropical meteorology 14 116- 
117 

'Iropical rainforest 2 205; 

8 186-187; 5 468 
Africa 1 106 
Asia I 586-587 
South America 5 468 
Tropical lat flea 12 845 
Tropical rat mite 8 253 
Tropical legion 2 204-205 
Tropical savanna I 587; IS 125 
rTOpic.ll scrub forests 5 468 
Iropical Momi 18 164; 14 116- 
117 

Iropira! weather systems 
8 832-831 

Tiopical veal 4 329, 14 599 
orbital molioii of Earth 
4 336 

Tropitai /one 8 245 
/ topidnstylihu^ 5 98 
Ttupiiic 6 106 
‘rropioiiieitid.ie 3 549 
Trointrs whhuUaUu /one 
14 82 

'Iio|)nlonc 14 117-U8 
I'lopoiic 1 548 
1 ro|Ni|)auM‘ 8 321, 13 171, 

14 118* 

aciunautical meteorology 
1 96 

ainiospheric high 1 641 
beryl li mu fallout 11 270 
ICAO standard 1 97 
polar stratospheios 10 441 
liirbi nc-etigiiie perfot ni- 
ance I 9? 

Unitetl .Slates standard 
I 97 

Troposphere 1 627-628; 18 171. 
14 118* 

baioi topic &eld 2 103 
berylliuni-7 in 11 271 
chemical composition of 
1 634 

jet stream 7 810 
t monsoon circulation in 
8 584-585 

radioactive fallout II 267 
storm IS 162 
Tropospheric attenuation 
11 201 

see also Terpene 


Tropospheric scatter communi- 
raiioiis see Scatter communi 
> cations 

Tro|x»pheric scatter lyitcms 
IS 438-439 
Tro|>otaxU IS 408 
Tropsch. H. 8 283 
Trout 8 223; 5 416; 12 14, 396; 
M II8-1I9* 

8))crm 9 212 

Trout-stream beetle 8 276 
Trouton's Rule 7 541 
vaporization 5 125 
'I'roy weight 8 188 
'rruchcrognathidae 8 406 
Truck 14 119-120 
air brake 1 142; 

2 318 

crane 8 536 
earthinovrr4 351-852 
eicctnc 7 87 
industrial 7 86-90 
power steering 18 102 
refrigeiated 11 411 

I %ee iiUo Automobile; Auto- 

motive vehicle 
'rntek-trattor 14 120 
1'tue ail s))ced‘ aircraft I 220 
True anomaly (astronomy) 

2 581 

True tiovers 8 218 
Tine roral 12 76 
'I nie nab 4 24 
True fungi 5 105-108 
True lolmcr ^'29 

I I ue inocscs 8 633 
I me owl 18 185 

I'me {Kircelain 10 512-513 
'I I uc weevil 3 278 
rrume 1 574; 5 561 
'rnitn|)et 8 666 

1 ruin|jetfish 6 71 ' 

Trumplcr, R. J. 19 49 ' 

I'riincnte selection 6 502 
rrunctis articnosiis 2 482, 488 I 
Trunk fan.itomy) 1 396 
Trunk lines: air transportation 
1 160 

Trunk lines, telephone 18 434, 
4.15 

I'timkfish 18 530 
Trusina Planina 5 118 
Truss 14 121-122 
bridge 2 331 
bulldini^ 2 365 
cantilever 2 489 
deflection 18 203 
indeterminate 13 198 
Iruth-function 7 578 
logic 7 580-581 

Tryghdytrs troglodytes 14 559 
I ryon, R. C 2 149 
Tryoii study 2 149-151 
Trvpanorhyncha 10 414; 

14 122* 

Gestoidea 2 &9 


Trypanosoma 1 700; 11 45 
devclopmoital stages 
14 128-125 
life history 14 123 
morphology 14 123 
nonpathogenic species 
14 123-124 

pathogoiic species 14 ijtf 
reproduction 14 123 
Trypanosoma brucei 14 1:^4 
Trypanosoma rruzi 3 8; 14 123 
124-125 

Ilemiptera 6 400-410 
Trypanosoma danilemkyi 

14 124 

Tryparuttoma duttoni 14 124 
Trypanoxoma eqninam 14 I2t 
Trypanosoma equi\te\dum 
14 123 

Trypanoxoma ei/<frin 14 124 
Trypanosoma gatnbieihe 
12 377: 14 123 
Trypanosttma granulosum 
14 124 

I Tiypanomma htpptcum 14 124 
j / rypnnosonm tewisi 1 7; 14 121 
Ttyfiantnunm funldnr 14 124 
Ttypanoxoma range// 3 3: 

14 125 

TrvpantMtna rhodedemr 
12 377; 14 123 » 

Tr\'fntno'‘Oinii lolntinhitti 

14 124 

I i\l}tiHo\unin vivtt\ It 124 
TrypaiioMMiulidae 11 43, iii. 
14 122*. 124 
Cxithidta 14 123 
tletpelomoiuix 14 121 
i.eishmania 14 123 
Ixptotnonax 14 121 
morphology 14 122 
Thytomonax 14 123 
TcpriKluction 14 123 
uxoiiomy 14 123 
Trypanosoma 14 121 
Trypattosphnera tramfm mala 
11 52 

Tryparsamidc 9 401 

sleeping sickness. Afrksn 
12 378 

Tiyftelfia lampax I 51*52 
Tryf>elesa lateralis I 51-52 
Trypoxyhn poUtum 6 582 
Trypsin 5 20-21. 203. 204: 

7 194 

digestive system 4 170 
epithelium 5 41-43 
protein metabolism 11 
Trypsinogeu 5 204 

digestive system 4 170 
Tryptamine 7 63: 10 540: 

U 126 

Tryptophan 1 314-815, 818; 

* J5, 46, 195; 6 106; 7 62. 65. 
164; 9 92: 10 284, 940; 

U 196; 14 125-126'. 542 
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Tryptophan— cont. 

amino addi 1 S08-S19 
in histone 9 217 
plant metabolisro 10 S57 
in protamines 9 217 
Protozoa 11 57 
synthetase 6 106 
tyrothridn H 177 
I Tryptophan II 41 
Tryptophan pyrrolase 1 S15 
fryftyla 6 436-441 
iMThermakitc 1 336 
'['54.huga<‘S synthesis 14 208 
tsetse ay 4 212; 5 362; 12 377 
TSII w Thyrotropin 
tiuga S 188 

/sMga canadensis 3 188; 6 410 
Tmga caroUniana 6 410 
lyiiga heterofdtytltt € 410; 

14 28Hr 

l\uga mertenstana 6 410 
Isundini 14 126 127, 355 
onrlliquakc effects 4 352 
rMihugamiishi disease 14 173 
175 

I swell. M. 3 93 
1 T\ 10 423 
ITI. see laigii citciiit 
jNi,inds 0 261 
f'liareg I 460 
lu.».na U 557; IS 22 
reptile 11 557 
I tilu 8 6fH) 

tnbal hl.ulrier M 219 
lube* drawing ut inrul 4 272 
gaN see (ias lube 
piiiameteis. e\.iliialion 
14 1 28 

storage 13 160-162 
swiidiing 13 359 360 
telcvinion camera 13 461- 
467 

traveling wave ire T'ravel- 
ing-wave tube 
vacuum 14 243-254 
x-ray 14 587-500 
I ubc, elcrtron 14 127 
i litre and-shcll heat 
exchanger 6 375 
Tubc-fcct 4 361 
1 iitw mill 3 560 
1‘ubc-8Rout 6 71 
rubc-still healer 14 I31‘132 
box type 14 131 
cylindrical type 14 132 
furnace construction 5 574 
lube tester 14 127-128 
Tuber IS UL 124 
riibercle bacilli 14 129 
i'ubercularia 14 128 
f'uhrreularia vu^aris 14 128 
Tuberculariaceae 5 562; 

14 128 129- 
Tuberculin 14 130 
Tuberculin skin test 1 473; 

12 372 


Tuberculosis I 466-467. 554; 

2 218, 564 . 6 591; 7 34. 475. 

610; 10 91; 12 372; 13 8, 179; 
14 I29-1SI*,628. 629 

para aminosalicylic arid 
1 320 

diagnostic procedures 
14 131 

epidemiology 14 130-131 
imraimology 14 130 
isonicniinic acid hydratide 
7 282 

osteomyelitis 9 416 
pathogenesis 14 129-130 
prostate disoideis 11 27 
suUoiie (aniimiciobial use) 

13 253 

thiosemicarba/onc IS 606 
siomvcin, in treatment of 

14 327 

Tiibciculum 12 355 
I iibincid annelid 1 57 
Tiibiflorales 4 |n8b: 10 232. 

I 546, 532: II 665, U l,52-l.33* 
belladonna 2 161 
digitalis 4 191 
|>cp|K‘iinini 9 628 
s.ige 12 4 
s[MMimini 12 565 
TubifMia I 220* 3 255, 474; 

13 MR 

Tuhtluna inmica 13 14K 
rubocmaiiiK* tlikiiide 11 184 | 
'[ iilmlaiiulae 9 496 
Tubulnnuift t%, 11 560 
Tnhul{imi> iiiptsiiiitwt II 557 
'riihul.ir acinous gland 5 43 
I ubular gland 5 43 
] ubiilat piess tb 598 
Tubulatta 3 255; II 419 
1 iilMib st'inintlmi uxti II 473 
'I uhulidentata 8 K2 
rubiilidenlata fossils 14 13.' 
riihulifera 13 (i2K 
'I ubuliflotac 2 432 
riiiaita 3 412, 414- 
I'ufa 14 133 

tninetal foimation 8 442 
l uff II 5W: 14 133-134*. 349 
compressive strciigtli 4 ''M 
welded 14 349 
Tufted puffin 11 91 
'I'uficd titmouse 13 655 
Tugboat 7 115-116 
Tukey, J. W. 9 257 
Tularemia 1 4(t6-467: 2 8.50; 

3 66: 4 218. 10 91. 12 344; 

13 179, 629. 14 134-135*, 628. 

629 

Bruccllareae 2 351 < 

Ixudides 7 299 
Tularosa Basin 9 160 
Tulip plant 10 339 
Tulip tree 2 361; 14 135* 

Tuma phase meter 16 102 
Tumblebug 2 131 
Tumbling flower beetle 3 277 


Tumbling mill 14 135 
pebble milt 9 607 
Fumbling pulverizers 8 558 
Fiimbu fly 8 680 
Tumor 9 318 326; 14 I35-I36* 
adenocarcinoma 9 821 
anaplasia 9 319 
bhiddcr 14 221 
carcinoma 9 820 
characteristics 9 3]8<320 
classification 9 320 
diagnosis 9 323*324 
Ewing's 12 369 
giant coll 12 369 
invaMoii 9 .319-320 
hinplioma leukemia 9 321 
metastasis 9 319-320 
mixed 9 320 
iinjplasia 9 .37 
pscudotiiinor 9 320 
I s,iitoin.i 9 320 

I iieaimrnt 9 323-324 

i I uinor \iiusrs 14 136 
j avian Icuknsis 1 695 

mouse* viial leukemias 
8 619 

mvxoinatosis, infectious 
fr.ibhits) 8 687 
papiIloniatoMS, infectious 
fMbbiO 9 541 
|MtUinii.i suns 10 487 4HH 
Kous saiioiua II 6.^5 
I iiiniili 14 349 

Tumitbtnmes friodioe 12 407 
lima 5 116. 419. 14 136* 
marine flshcncs 8 113 
limdrn 3 191; 4 342: 8 215; 

H 136 137 
Airtic islands I 522 
.\sia 1 5H4 
soils 12 441-442 
vegelalion distiibniion 
14 289 m 

luticxl .miplifier 1 343 
inlnmediate-firquency 
ainplifliT 7 194 
'rmititl ciicmts* resonance 
11 502 

wa'clengili measurement 
14 430 441 

rimed plate osidlator 9 421 
I'uncd plaic tiimxl-grid oscil- 
lator 9 422 

luncd'iadm Irequeiiry 
icieivei 11 257 
Timer 14 137 

television receiver IS 470 
use of feriitcK 5 221 
lung 9 232 
Tung oil 14 137 
Tung tree 14 137 
oil 4 290; 5 189 
taxonomy 6 174 
Tunga fmftrans 12 345 
1 ungar: gas tube 6 61 
Tungstate 14 187 


Tungsten 4 545; 14 137-140 
acids 14 139 
alloys 14 138 
crystal structure 3 599 
electron configuration 
4 504 

emitter 14 245 
extraction 14 1.38-139 
extractive metallurgy 8 278 
fabrication 14 138*1.39 
halides 14 140 
heat radiation 6 369-370 
hetero|>oly arids 14 140 
ioniratioii potential 4 504 
lueehanical pniperties 
14 139 

occurrenre 14 138 
ore (scheclite) 12 OOd 
oxides 14 139-140 
oxyhalides 14 140 
physical propc'rtics 14 1.39 
principal compounds 
14 139 HO 
ptoperlios 14 139 
Tvsixtivily \1 497 
salts 14 14» 

spectial cmissiviiy 4 582 
tlicTinionic emission 12 69 
user 14 138 

velocity of sound in 12 516 
wolframite 14 528 
ruugsieii (arbidr 3 247: 

14 138. 146 

lungsien cUxtiode 10 455 
Tungsten liexacailxonyl 14 140 
Tungsten hexachtuiidc 14 140 
rungsten mere ga.s welding 
14 467 

Tungsleii s'licide 14 140 
I’lmgsMc acid 14 1.39 
Funic 12 99 

Tunita aUmginea 9 453; IS 524 
Tunica media I 5.53 
Tunica vtisculosa Icntis 5 162- 
171 

'Funuata I 420; 14 149-141* 
Ascidiarea I 574; 14 140 
haivaiea 7 406; 14 140 
Tlialiacea 13 5426-543; 

14 140 

see also Acarina 
1 iinnate 1 414 

Tuniialc developnumt 7 284- 
235 

cleavage 7 234 
feriihration 7 234 
gaxtrulation 7 234 
im'tainorphosis 7 234-235 
tadpole stage 7 2.34 
I lining 8 662, 664: 14 141 
Tuning (electric circuit) 14 141 
Tuning fork 14 141 

electrical standards 4 459* 
460 

Tunnel 14 141-144 

arch supports 14 143 



414 


TwamI, wind 


Tuond— con<. 

bUsCing 2 256; M 142-H3 
boring mstchincs 14 144 
drilling 14 142 
driving methods 14 14S'H1 
excavation 14 142'149 
grouting 14 142 
lagging 14 145 
lining 14 144 
mine drainage 6 495 
pressurization 14 144 
roof supports 14 143 
route selection 14 142 
survey 13 329; 14 143 
water supply engineering 
14 405 

Tunnel, wind sre Wind tunnel 
Tunnel diode 5 67; 9 28; 

14 144-144a* 

Zenev dirde 14 610 
Tunnel elfect, {piantimi mr- 
chanleal 5 255 
Tunnel kilns 7 346 
Tunneling elfeet* sii|x'i- 

condiiclors 13 301. 14 Mid 
tiiiiiu'l <liode 14 111-14 In 
Tiinneltron 14 M4ft 
Tiiiiaioidea 7 113 
Tupelo 14 H4a-14'l5 
Turacu 3 612 
Tuianosc 2 452 
Turbaneila 8 10 
Tut Matrix aceti 2 601 
TmlM'lljiia 10 413, 1H. 

14 1446145* 

Acricla 10 414; 14 1146 
Allocofocla I 257: 10 114; 
14 1446 

digestive system 14 145 
ecology 14 1446 
cxcietion 14 145 
morphology 14 1446-145 
neivoiis systpiii 14 145 
physiology 14 1446-14.5 
Plalyiielmintlies 10 414 
Polyriadida 10 414, 46.5; 
14 1446 

reproductive system 14 145 
RhalMhKoeU l» 414. 

14 1416 

I'licladida lU 414: 14 H«i, 
1446 

Turbidimeter 14 145 

particle si/e measuiement 
12 349 

Turbidimelric analysis 14 145- 
146 

Turbidity 12 53 
Turbidity (scattering media) 

1 IS 

Turbidity current 14 146-147 
graywackc 6 267 
in sandstone formation 
12 24 

Kdimenutiou (geology) 

19 lav 


Turbidity current-cont. 
in submarine canyons 
IS 215 

submarine topography 
19 218 

Turbidostut 2 24 
Turbine 8 523; 14 147-148 
aircraft 1 97; 14 148-152 
Brayton cycle 2 320-321 ' 
carbon deposition 
I 188 

fuel injection 5 .556 
gas ier Cus turbine 
hydraulic see Hydraulic 
turbine 

impuiic tut bine 14 148 
piime mover 10 590-592 
leaclion tuibiiic 11 349. 

14 148 

rotor unbalance 12 240 
steam 13 85-89 
see abo Piime mover; Pur 
bine propulsion 
liiibiiic generator 13 78; 

14 399-400 
system 7 243 
'I tiibiiie locomotive 
7 572-573 

gas tutbhie 7 572-573 
steam tuibine 7 572-573 
'ruibine (iiojmisiun 14 148- 
154 

advantages 14 148 
airuaft appUraiions 
14 148 152 

aiitomoltvc 14 152-154 
flee piston engine 14 152- 
154 

gas (uibinc 14 148-154 
helicripiei 6 386 
mu leal 14 1.52 
o|x.Tation 14 1 18, 149 152 
tuil)ocom|N>uiul engine 
14 152 

luibofan 14 154-155 
turbojet engine 14 149 
turboprop 14 157-158 
tiirbopiop engine 14 149- 
152 

liirboiam jet 14 158-160 
xre ahf* Piopulsion 
Tiiibinidac I .591 
Turhinolia 3 201 
Turbo milling 2 652 
T'lnlMifompoiind engine 14 152 
aircraft 13 295 
Turbodrill 2 2f>8; 14 154* 
oil and gas well drilling 
9 290 

TurlMielectric drive 8 111 
I'urbofan 14 1.54-155 
configutatiuns 14 155 
d<»ign cbaractcristica 
H 155 

ducted fan 4 292 

u uo 


Turbnfan-conf. 

operating principle 14 154- 
155 

Turbe^neutors 6 114 
rurbojet 1 173; 7 307; 14 149, 
155-157* 

afterburner 1 109-110, 174. 
186: 14 158 

cnmpiessor 14 ]55*156 
compressor stall 
14 15C 

diffuser 14 155 
engine control 14 156 
jet vchtcity 7 311 
noise 1 18.3-184, 187 
o}H!rating principle 14 155 
performance 1 172-174; 

14 156 1.57 

pressine-vuluine diagram 
7 307 

specific fuel consumption 
12 .574 

thrust 14 149 
turlxiram jet 14 158 
Imimpmp 14 149-152. 157- 
1.58*. 174-175 

cotitiol problems 14 157- 
1.58 

design ccmsideiations 
14 157-158 

|x*rfoimance 1 174-17.5; 

14 1.57 

regcnetalots 14 158 
s|M’ciric fuel consumption 
12 57-1 / 

Tiulxiram jet 14 158-160 
aflciburniiig 14 158 
dual cycle engine 14 159 
'1 nilx>sliafl engine 14 1-19, 1.51 
'] urhot 5 31.5 
TiiilHileiic'c 14 160 

atmospheric 1 96. 633, 643 
mixing 8 522 
noise 9 1 23 

TmhuU*nt dilfuMoit 14 162 
in estuaiios 5 82 
rmbulcni How 5 324, 336; 

14 160 163* 

aciotlieimndynamics 1 102- 
104 

body contour and rough- 
ness 2 31 1 

(oinprcssible fluid flow 
14 162 

electrically conducting 
fluid flow 14 162-163 
fluid-flow pm{iertie8 5 341 
heat a>iivcction 3 440-442 
loial isotropy 14 152 
logarithmic velocity profile 
14 160 161 
pi|)C How 10 239-241 
random nature 14 160 
scmieinpirical theoritti 
14160 

flhrar flow 14 IA2 


Turbulmt flow~cont. 

statistical theory H I6i 
162 

stresses 14 160 
turbulent diffusion 14 162 
turbulent Jet mixing 
14 161 

wake flow 14 382 
Tuibulent jet mixing U 16) 
Turbulent viscosity (wind) 

14 497 

I'urdidae 2 271; 9 589; IS 615 
Tutdus merula 2 254 
7'urdu.t migratorius |1 589 
riiresson, G, 12 571 
I'urfan depression I 580 
T urgor movemenu 10 367 
Turing, A. M. 3 560 
Turing machine 3 360 
Turkey 6 18; 14 163* 

Turkey oak 9 238 
I'uvkey ml 6 224 
Turkey Red Oil 5 190 
Tuiks Islands 14 473 
Turmeric 12 76; 14 163* 
spice and flavoring 12 613 
Turn and bank indicator 
14 163-164 
Tuiiibuckle 14 104 
I’lirnbiilTs blue 5 218; 7 259 
Tinner, F. j. 11 5W 
I'ut tier’s syndrome 1 1 465 
Tuinicidac 6 286 
1 liming: machining o|>rraiioin 
8 6 

Tinning (woodwoikiiigl 
14 164*, 542-546 
I inning pair 12 380 
Tuiniiig radius, vehicles 1 47 
Tiirmp 2 185; 5 182; 14 164 
16.5* 

Turnip yellow mosaic vims 
9 211; 14 .32811 
Tiiinstone 14 165 
Turntable, phonograph 4 237 
Turonian stage 3 .543 
Turpentine 14 165 
pinene 10 238 
solvent 12 496 
tall oil 13 387 
thinner 18 603 
see also Tcrfiene 
Turquois 14 165-166 
gem 6 99 

Turret lathe 7 407 
hori/untal 7 407 
ram 7 407 
saddle 7 407, 408 
vertical 7 407, 408 
Tursiops truncalus 4 262 
Turtle 14 166-168 
Turtle erythrocytes 9 212 
Tuscarora Depth 4 326 
Tuscaroriidae 4 39 
Tushinsky, J. 3 128 
Tussock moth 2 551; 7 464 
Tuttle. F. £. 10 160 



Tyvycunvnlto 42$ 


Tuttletype prenuxe veneli 
IS 246 

TiivCt S{> A. 7 254 
TuxcT Alps 5 117 
TuKtlas volcanoes 9 151, 161 
Tuyo'c 11 124 

Bessemer converter IS 94 
iron blast furnace 7 260 
Twaddle hydrometer scale 
6 562 

Tweeter loutlspeaker 7 591 
Twilight 14 168 
Twilight glow 1 148 
Twill weave IS 536 
Twin carbon arc bia/ing 2 S22 
Twin laws 5 207'S)R 
Twin-lens reflex cameia 2 429 
Twin paradox sfe (>lock para- 
dox 

I win studies 6 506-509 
Twiii-T filter 5 269 
Twin inode 14 110 
vacuum tube 14 252 
Twiners IS 124 
Iwinkhiig stars 14 168 
Twmnc‘<l crvstal 14 168 
I winning (rrystallography) 

14 168-169 
in cassiteri to 2 5H9 
in ehtvsnlieivl S llt> 
in diamond 4 98 
in feldspais 5 207-2U8 
in linnrite 5 S55 
III marcasitc H 101 
miiiei<ilog> 8 46*)“(65 
ill lutile II 656 
in spinel 12 617-618 
I wist* textile IS 535 
Iwisied puKtiut 5 253 
I wisiing* siructnral memlK’r 
12 244 

Iwisting dcforniatton IS 687 
*1 witch, muscle 8 638 
Iwitchcirs reagent 5 73, 189 
I wu-carricr theory of rectifica 
lion 12 17M72 


Two-conductor tranamtuion 
lines 14 58-60 

Two-drum type mariim boiler i 
8 lOS I 

Two-fluid model (liquid ! 

liclium) 6 393 | 

Two-platc halftones* printing i 
in color 19 608 
Two-toed sloth 12 363. 382 
'Two-way paper chronuiUigra- 
phy 3 96-97 

Twort-d'Hercllc phenomenon 
2 69 

IWX tet Telctyiiewriter 
exchange (T\V\) service 
Tycho 8 593 
Tythoplaiikioii S 401 
’Tyclni's nova 1.4 303 
T ygoii S 75 
'I'ylenchida 9 30 
Tylciirlioidea 1 4!)0: 14 109* 
J'ylfnchus 6 436-441 
’1 yhqxxla 1 568 
lyhstturu^ 7 474: 11 484 
Tylose 14 .592 
Tympanic cavity I 319 320 
TyMipaiiic incnihtane 4 319-320 
Tyifiltanuthu'> tufttdo 10 563 
Tymfuinui'hm ItaUtdicinctus 
10 563 

I'yndall, J. 7 196, 12 52 
Tvndall eflcct 14 160 
'1 sndalliMtioti 14 134 
Typaiidac 7 M3 
Type (aitheology) 1 514 
lyin' (piiiuing) 14 169-172 
case 14 171 

' classifitalion 14 169, 170 
faniilies 14 171 
font 14 171 
ineasuicmcnts 14 171 
setting of iee (kimposiimn 

(type) 

special designs 14 171‘1<2 
styles 14 170 

l'y{K‘ 1 erro.: biometrics 2 227 
Type II error: biometiics 2 227 


Type metals: lead allays 7 427 
tin alloys IS 650 
Type method 14 172-17S 
designations 14 172 
taxonomic method 14 172 
T)pi* siic 14 171 
'Tvpe s|ieciinen (taxonomy) 

6 419 

'l”yi»e 1 superconductor IS 295 
Tyjie II NUiiricunduclor IS 295 
TypcM'ttiiig see ('a>m)> 08 ition 
(type) 

1 vpcwriier 14 173 
justifying 9 348 
7y/)hl(>mnh;r »/it/ihimf 2 569 
Tyfthlonei les 6 300 
'J yphlopidae IS 27 
I yphlopliinidac II 542 
'Tvpliloscoleridac 10 46! 
Tyl>hlottiton sftrlaeus 12 7 
Typhoid fever I 4(»n-467: 3 66; 
4 102. 5 1. 424: 7 34; 9 594. 
10 91. 1.4 H, 14 173* 
hinlnguaN 2 218 

.Snimonefhi 12 14 
'Ivphoiri vaccine 1 472: IS 596 
Tvphoii missile I 5426 
TyplKKin 6 520-521 
Asia I 582 

aliuosphei ic low 1 642 
Ixfthtihi f>taminewn 9 236 
Typhus I 696; 3 66: 5 7: It 45: 
IS 14 

endemic see Typhus fever. 

endemic (fiea-boine) 
entomology, economic 5 5-7 
louse 7 593 

miiriiie see Typhus fcvei, 
endemic ^flea home) 
IsphuH sciub II 115. 173 175 
lyphus fcvei, endemic (llea- 
biiiiie; I 407. JS 528: 14 175 
j liuoiesceni aiililnxly 
' mrtIuH) 8 381 
I 1 yphiis level , epidetinc (louse- 
bornei 1 467. IS 528; 14 175- 
I 176 


Typhu-s fever, epidemic (louie- 
borne)— 

BrilTs disease 14 176 
clinical picture 14 175 
diagiuMiis 14 176 
eltulogic agrat 14 176 
H tioresceii (- H lit i body 
nietliod 8 383 
insi'ct vector 14 176 
Typing: blood 14 iK* 
Typographical point S 344 
Tyixitrim storage tube IS 162 
Tyiannidac 5 362; 7 561; 

9 .569: 10 88 

‘lyt<i inoumrus 4 199, 11 484 
Tynmuus tyitiHnm 7 961 
Tyriiin purple 4 298; 7 64; 

IS 4»6 

T'ytmidinc liydiochloridc 
14 177 

*yrotIincin 14 177 
Tyrogly/)hut fmivtite 12 29 
ryi{ffi?ugtu rttstellanii 12 29 
T'yiosmnse 10 284; 12 .567 
Tyrmiiie I 76. 314-315: 2 35, 
46. 195; 5 41; 6 106, 508; 

7 164, 10 114: 13 624, 626; 

14 176 177* 

amino acids I 308-S19 
in histone 9 217 
plant metabolism 10 .157 
in piotamim^ 9 217 
tyiothiuin 14 177 
ter aho Adn*iial gland 
'Tyrosinosis 4 236 
L- Tyrosyl-D-valylglycyl-L- 
alnniiu* 9 629 
Tyrothiiclii 14 177 
antibiotic t 464-466 
lOiited Stales productiem 
of 14 177 

T yrrell. Lake I 672 
Tvnlienian Sea 5 115; 8 20? 
'Tyson's gland 12 GOtf 
fylo alha 9 460; 13 185 
I ytonidae 9 460; IS 185 
Tyuvamunite !l 269; 14 210b 





u burst 18 288 
U enters 8 295 
U Gcmtnorum sun 14 279 
U-lube manoxneler 5 318; 8 93 
Ubangi River 1 109 
Ufa 8 563; 4 84; 9 484 
Ufa minnx 8 581 
Ufa pugilator 4 33 
Udimet500 7 266;9 06 
Vdonella 14 78 
IJdonelloidea 14 77 
Udotea 12 343 
UDPG 8 264; 14 2]8'219 
Ilffcn. R. J. 4 341 
I'K) 5 363-364 
I*gly-nest tortridd 7 472 
I'HF see IJUraliigh frequcno' 
senes uf articles 
Uhlcnbeck, G. E. 1 655; 4 516; 
6 255 

Tint.! Basin 6 166: 9 305 
I'riita formation 1 5!H) 

1 itifttc limn soctalis 9 513 
ntnlatliercs4 196 
I'lntatheriidae 4 196 
C^mtfltAeriurn 4 197 
nidm.S. 7 4I1;B586 
inbridit sphere 10 172 
Ulcer 14 179 

rUerativc colitis 4 102. 12 501, 

14 17!) 

lJllinannile994 
Ulmaceae 14 235 
inmin 14 179 

Vtmui americann 4 563, 564: 

15 US 

Vlmus glabra 4 564 
Vlmus procera 4 564 
Vimux pumila 4 564 
Utmus rubra 4 564 
VImus thomasi 4 564 
Ulna I 553 

Vhthrix 1 236; 3 62, 83; 14 179 
Ulotricluccac 14 160 
UlotrichalesS 81; 14 P9-160a\ 
189 

Sphaeropieincae 14 180a 
Ulotrichineae 14 IBO lSOa 
Ulotrichineae 14 ISO-lHOa 
Vtrichh 9 510 
V Irichia a//infi 9511 
Ulsterian series 4 86 
Ultimate analysis 11 143 
Ultimate strength 18 182 
function and faU 14 179 
imictuze 14 179 


Ulttmobraiichiai bodies 14 18u» 
function and fate 14 160a 
struciuie 14 180a 
Ultrabasic ruck: in mantle 
13414 

peridotite 10 12 
{)Ctrograpliir province 
1052 

Ultraccntiifugc 2 636; 14 IhOa- 
180b* 

biochemistry 2 199 
I molecular weight deter 
I minalion6558 

moleailar weight o( poly- 
mers 10 477 

particle sire measurcmriii 
12 549 

piuteiii isolation ]| 37 
nbonuclcic acid 9 211 
llliiamtuiimtS 166; 14 160b 
llltraliigh frequency band: 
allocations 11 261 
antennas 1 413-453 
UUrahigh-iiequency cclcvisioti : 

13 459 

Ultramafitr 10 12 
Ultramarine 7 422: 10 224. 

12 477 

Ultranurruanalv^'i 11 143 
IJllrainicroscopy 14 181 
Ultrasonic absorptimi cocifi- 
cient (biological tissut^ 2 'MO 
Ultrasonic generator 14 182 
Ultrasonic machining 14 161- 
182 

Ultrasonic meul inspection 
8 288-290 

Ultrasonic waves in fluids 

14 429 

Ultrasonic welding 14 466 
Ultrasonics 14 1R2-166 

acousUc tiiutieiotneter 
7 169-190 
alloying 14 163 
analytical uses 14 184-166 
biological effects of sound 
wav« 2207, 211 
cavitation 14 183 
cleaning 14 183 
delay lines 14 182-163 
detectors 14 162 
echo techniques 4 377-378 
effects in solids 14 164-185 
engineering applications 
14 182483 
generator 14 182 


Ultraaonics-cont. 

helium, liquid 14 185 
higii-ampiitudc 
applkalions 14 163 
high-powrt dc'viees 14 182 
hypeisonics 0 592b-592<f 
iiispeciuscope 14 183 
j low-amplitude applications 

I 14 162 
I low-icmpciature data 

14 185-186 

^ mechanical fillers 14 

163 

medical therapy 14 183 
metal ins^icction. ultra- 
sunk 8 286-290 
piojeclors 14 162 
pulse system 14 182 
slicai waves in liquids 
14 182 

sound attenuation in fluids 
14 184 

tliermal effeas 14 184-185 
thcmuitlicrapy IS 596 
thickness gage 14 183 
Ultiasound tee Ultrasonics 
Uliiaspherical polynomials 

9 il5 

Ultraviolet catastiophe 6 372 
Ultraviolet det«‘Cioi 10 192 
Uittaviolet dichmism 4 lO&t 
Ultraviolet lamp 14 187 

meiiury-Vrfpor lamp 8 234- 
23b 

sunlamp 13 292 
Ultraviolet photc^raphy 

10 159 

Ultiavuilet radiation 14 186- 
187* 

absorption 1 11 17 
in sea water 12 105 
from sun 15 283-285 
sunlamp IS 292 
temperature dependence 
6 369 

Ultraviolet radiation (biolt^sy) 
14 188-189 

action spectra 10 209; 
14188 

bacteriophage 2 9 
biodimalology 2 200 
cell division effect U 223 
clinical use 14 189 
e^ts on skin 14 189 
mecbaniim 14 186 


I Ultraviolet radiation (biology) 
—tont. 

I mlcttMCope, fluoresoenoe 

8 383 

I I .utation 8 673 

photobiologicil effects 
14 188-189 
photoreversal 14 188 
radiation biology 11 219 
sterilization 18 135 
water purificatioa 14 4H)1 
Ultraviolet spectrophotometry: 
spe'.trophotometric 
analysis 12 585 

Ultraviolet spectroscopy 12 586 
Ullravuicantan ’cxphniont 
14 354 

U/ra 3 81, 83; 8 lOG 
Uhia lactura I 699 
Ulvaecac 14 189 
UIvales9 8l; 14 169-190* 
Umbel 7 98 

Umlicllalcs 2 579. 4 108b; 

10 346: 14 190* 
anise I 427 
caraway 2 448 
a)riai)der 3 480 
cumin 3 022 
D)<oiylctU)iicae 14 190 
dill 4 102 
fennel 5 214-215 
Ginseng 0 188 
parsley 9 .568 
parsnip 0 568 
Umljellikr25SS. 579 
UinlK-'llikiac 3 190; 5 332: 

10 488; 12 128; 14 190 
Vmbelluta 4 41 
Umbellula encrintts 9 622 
UtobiUcal hernia 6 425 
Umbilical fioint 6 152 
Umbilical vein 2 500 

changes during develop 
nient2 485 
VmbiUcaria 11 110 
Umbilicariaceae 7 448 . 
UmbUicus 1 256 
Umbra 14 190 
shadow 12 236 
Umbradric 8 403 
Umbrella magnolia 8 74 
Umbrian Apennines 5 118 
Umbriel 14 214 
Umezawa, Hamao 7 329 
Umklapp process 14 190'191 
Umuak Island 1 928 
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Uittk«Range9147 

Unalaika Island 1 523 
Unavailable energy: entropy 
511 

Unbalantt, rotational 12 240 
Uncertainty priniiplc 14 191 
applied to stars IS 110 
and Compton effect S 35S 
energy measurement 
14 191 

position measurement 
14 191 

' quantum mMhania 11 154 
quantum theory, nunrela* 
tivisticll 172 
Vwituiria IS 19S 
Unciniila necator 5 66: 6 252 
Unconh)rmity 9 520; 14 192* 
imporunce in geol<^ie 
record 14 192 
Unais 11 634 
Undccylcnic acid 5 563 
Undccylic acid 2 474 
Underclay S 163. 226 
Undercuater 9 495: 10 592 
Underfrequency protection: 
electric 4 447 

Underground mining tee Min- 
ing, undei^rotmd 
Underground nudear explo- 
sion 9 182-184 
Underground river 7 333 
Underground solution* of lime- 
stone 7 332 

Undciground surveys IS 329 
Underground transmission 
lines 14 54 

Underground water 14 391 
Undertow 12 301 
Undcrvnliage protection 4 447 | 
Underwater aaiustics see Un- j 
derwamr sound 
Uiulerwater camera 2 430 
Underwatf r construction 
IS 329 

Underwater danolition 14 192 
19S 

applkatiniu 14 192'193 
equipment 14 192*193 
Undci water drone see Prone 
Underwater gravimeters IS 514- 
515 

Underwater nudear explosion 
9 183-184 

Underwater photography 
14 193-196 

bottom phou^aphy 
14 135 

camera housing 14 194-195 
dccp-sca 14 194-196 
light source 14 195 
Romanche Trench 4 364 
shallow water phott^niphs 
14 193094 

Underwater projector (sound) 

1418 


Underwater sound 1 49* 12 106- 
107; 14 196-200* 
absorption 14 197 
bottom rcftection 14 199 
generation 14 18 
hytlroacuustic dctcctUm of 
nudear expitwloni 9 183- 
184 

hydrophone 6 565 
isothermal surface layer 
14 198 

negative surface gradienu 
14 196 

noises 14 200 
pressure effect 14 196 
propagation loss 14 198 
reception 14 18 
refirrtion 14 19B-199 
refraction 14 197-198 
reverbetation 12 504 
salinity effect 14 197 
scattering layer 12 605-60^ 
scattering of 14 199-2W1 
diip noise 14 200 
SOFAR 12 413 
sonar 12 502-504 
sonohuoy 12 506 
sound channels 14 198 
submaiine noise 14 200 
sutface reRectioii 14 199 
tcmjicratuic effect 14 197 
transducer 14 18 
velocity 12 102, 106-107: 

14 196 197 

UiideiwaU‘1 telephone 14 200 
Underwater television 9 268; 
14 200-201 

Underwater transducer 14 18 
Uiidcrwalcr visibility 12 105- 
106 

Underwing 7 464 
Underwood. B. J. 7 443 
Underwriters Ijiboratory 4 79 
Undulant fever see Rrutcllosis 
Ungava Bay 9 143 
Uiigava Peninsula 9 141 
f/ngirrade state 12 161 
Ungulate: horse 4 H8 

perlModactyla fossils 10 18- 
20 

rhinoceros II 545 
stontach 13 149 
tapir 19 394-395 
taxonomy 10 18 
Uniaxial crystal 9 588-591 
Unfrapiufa 8 689 
Unicellular gland 5 43 
Unicorn beetle 2 1 30 
Unicorn plant 14 132 
UnidendRcd flying objects 
5 363-364 

Unified field theories 14 201- 
202 

historic^ development 
14200 


Unified field theories— cont. 
light 7 506-507 
theoretical physics 19 547 
unification proposals 
14 201-202 

Unifi^ screw thread 12 85 
Uniform convergence: series 
12 192 

Uniform corrosion 9 489 
Uniform flow 5 324 
Unijunction transistor 9 28: 

14 38 

Unilocular adipose liuue 1 70 
Unimak Island 1 523 
Unimolccular reaction 7 357 
Unto 5 100: 9 607 
Uniola pamrulata 4 2925 
Union: set theory 12 206 
Unionidac8 670;961S 

F.ulameilibranchia 5 100- 
101 

Unipolar tiunsistor 14 38 
Unique factorization theory 
7 411 

Unisol proiteM 10 70 
Unit cell: Brillouin zone 2 338 
rrvslal structure 

9 593 600 

lattice constant 7 412 
I Umt(oal9 229 
: Unit o|x.‘ratUms 14 202-203 
ccntiifugation 2 634-636 
(lassificalion, mechanical 
9 155-156 

crvstallizaUnn 9 600-601 
ilrying 4 282-290 
dust and mist collection 
4 296 

flotation 5 312-315 
fluid mechanics 14 202 
fluidi/acioii of solids 5 945- 
547 

heat transfer 14 202 
humidification 6 515 
ma'n- transfer operation 
8 167-168; 14 202 
mechanical principles 
14 202 

mixing 8 521-524 
separation (mechanical) 
12187 

size reduction 12 948-350 
solvent extraction 12 500 
thickening 19 COI-602 
Unit processes 14 205-204 
aminatioii 1 S04-M5 
basic principles 14 1^3-204 
esterification 5 75-77 
halogenation 6 31^-390 
high-pressure 6 450 
hydrog^ation 6 552-553 
hydrolytic processes 6 558- 
559 

nitration 9 103-105 
oxidation process 9 461-464 
pyrolysis 11 118 
Uniurity 12 54 


Uniurv symntelry • 248c-248rt- 
19 963 

Unitary transformation: Hat#- 
iltOQ-Jacobi theory $ jjg 
matrix theory 8 184 
United States (ship) 12 256 
Ufitted States (towboat) 7 Us 
United States Air Force air- 
craft: designations 1 161 
United States broadoisting 
networks 11 251-253 
United States Coast and Geo- 
detic Survey (USCGS)- mr 
veying coordinate sys- 
tems 19 324 

United States Naval Observa- 
tory 18 643 

United States Range 1 529 
Units, electrical see FJectrical 
units 

Units, systems of 14 204-205 
absolute systems 14 205 
dimensional analysis 4 192* 
196 

electrical 4 460-461 
forte 5 436-457 
gravitational systems 
14 205 

magnetic units 4 460-461 
Universal joiiil 3 525, 5 487, 

14 206-207* ^ 

Universal riiotor 3 328 14 207 
altrinating-ciiricirt luniur 
1285 

coiiiiimtator 3 328 
series inoioi 14 207 
Universal stage mirrosto^N* 

10 53 

Univerul time constant curve 

13 643 

Universe 14 206 
age of 3 503-504 
oosmorhemistry 3 503 
expanding universe 3 510 
Minkowski 12 557-559 
origin of 4 552 
possible motions of 3 509 
itnieturc of 3 509-510 
Universe (biometrics) see I^rpu- 
lation 

INiloader 14 208 
Unperturbed problem 10 39 
Unsaturaied cadmium cell 

14 360 

Unsaturated Iralidcs 6 SSS-327 
Unsattirated hydrocarbon 
14 208 210 

addition reaction 1 69-64 
atkene 1 252 
alkyne 1 2.54 

chemical properties 14 268* 
209 

diene4 117-118 
occurrence 14 208 
oionization 9 479 
physical properties 14 208 
preparation 14 208 
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Unuturated polyester 1# 466' 

467 

Unsaturation: aromatic hydro* 
carbem 1 546 

Unitable gravimeters 13 515- 
516 

Unsubie minerab 12 141 
in arkoaes 1 553 
Unstable relicts (petrology) 

817 

Unsteady flow 5 341 
Unsteady-state convecti<»n 4 146 
Unsteady-state diffusion 4 146 
Unsteady-state process: heat 
transfer 6 375 
Untuned amplifiers 1 344 
Uotila, U. A. 6 120 
Updike. D. B. 10 603 
Updraft carburetor 2 477 
Updraft kilns 7 346 
Updrafts’ in tliiindcrstorm 
13 616, 617 

Upland game birds 14 490 
UpiN't Cambrian 6 136 
Upper Orctaccoui 6 136 
Cirripedia 3 I4G 
Upper Devonian 1 510; 6 136 
Up|ic‘i inversion 13 468 
I'piXT Jiirassir 6 136 
Up]H'r limb, man 1 397 
Up|>i'i NfisMSsippian 6 136 
1 p|N‘r Ordos'ician 6 136 
I piiei Pcntisvlvanuii 6 130 
Up|icr Permian 6 136 
I p|»er Silutiaii 6 136 
l'p|>ci Sonoran /one H 245 
Upiiei '1 tiassic 6 136 
Upset forging 5 470-471 
Ujisel welding II 495 
Upttpidac 3 473 
I'lm-rlling 14 210 210a 
Upwelling ^oceanography) I 
9 2t''>, 199 

exchanf^ of gases 12 1040- 
105 

sea water fertility 12 120 
Urab 5 183 

Uracil 2 36, 195: ft 209: 10 359. 
II 115; 14 330 
metabolic disorders 8 258 
Ural Mountains 5 118 
Ural River 5 122 
Uralititation 5 39 
Uraiotermitidae 7 284 
Uraniid 7 464 
Uraniidac 7 464 

Uraninite II 269: 14 210a, 2106 
anomalous l»d 7 430 
Uranium 1 54: 4 545; 14 210a- 
212 

carnotite 2 527 
chemical reactions 14 21 1 
compounds 9 42 
Earth (age of) 4 331 
electron configuration 
4 504 


Uranium— cont. 

extractive metallurgy ft 278 
fission 5 287-290 
halides 14 212 
heat generation in earth 
4 332 

hydride 14 211 
ionization potential 4 504 
ions in solution 14 211 
I isotojies 14 210a 
metal 14 2106-211 
natural occurrence 
14 2IOa-2106 
in nonaqueous solvents 
14 212 

nuclear fuels 9 184- 1 88*; 
11356 

ore reserves 9 186-167 
oxides 14 211-212 
physical pro|icrties 
14 2106-211 
pios{)eciiiig for II 23 
radioactive ematuUons 
from H 2% 

ladioariivitv 11 273-261 
inicktiiesl3 42l 
thermal pioperiies 14 2106 
uiaiiinite 14 2l0a 
iiransl Mlts 14 212 
Uianitini-233 II 35H 
ITraniuin 235 1 616: 9 64; 

11 358 

Uraiiiiiin-236 II 273-281 
Utaiiiuni load method 4 17; 

II 5'M 

Uinniiini-lead latio 7 427 
Uranium mefallurgy 14 213 
Uranium minci.'iK 11 266-269 | 

Uranium oxide il 354-355. 4101 
Uianophanv 14 2106 
Uranothoriic 13 610 
Uranus 14213-214 

albedo 1 223; 14 214 
astronomy 1 616 
atmosphere 14 214 
csia|)e velocity 5 68 
orbit 14 213-214 
satellites 14 214 
Uianvl minerals II 269 
Urbain.G 5123:7 623; 

13 494; 14 606 
Urban development 7 392 
Urrea/ui sahulosus 8 169 
Urc, Jr . R W. 13 578 
Urea 2 19, 310, 9 110, 393: 

14 214-215 

component of chemical ni- 
trogen fertilizers 5,237 
in hydraune formation 
6 530 

resm molding 10 405 
in watei -soluble ncmato- 
cide5 9 29 

see else Thiourea; Urea 
(biocbemlitry) 


Urea (biochemistry) 14 215 
bluod chemistry 3 197 
constituent ot blood 
plasma 2 ^ 
cycle 1 529: 9 112-113 
excretion 5 137-143 
Urea-formaldehyde-type resins 
14 215-217 
Iff aUo Polymer 
Urease 2 19, 5 20 22 
Urechinidae6463 
Urcdinales 14 217 

I list (mierobtology) II 654 
Uredo..»ru8 1 1 654 
Ureid 14 217-218 
’’-Ureidohydantoln 7 33 
1 1reidosuccinic add 2 59 
Urcilite8 3l4 
Uremia 2 266. 7 344; 9 40 
kidiu^ disorders 7 342-344 
sill la dings 13 244 
Uicotelv 5 137-143 
Urctiiaiie 8 674, 14 218* 
isocvaiiate 7 275 
|H)lviirethane resins 
10 494a 

Uretliiiiis II 482. 14 66 
Urethrovaginal duct II 466 
Uifx. II (, 4 8t, 110, 517. 55:*. 

6 111. 7 497. 12 471 
I'Tgontaii limeslone 3 543 
Uiii acid I 554; 2 36.266; 

9110, It 115; 14 218* 
blood chemistry 3 197 
gout 6 239 
I tirase 14 216 
Uiinitely5l37 143 
I'lidine diphosplmteglucosc 
3264 

Uridme dipliosphogluuzse 
(UDP<;^3 264. 14 216-21 !»• 
Undine monophosphate 2 59 
Uridineiliphosphatc (Ul)P) 

10 352 

Uridiiicdipiiosphogalactose 
8 262 

Ui idinediphosphi^lucose 
10 352 

iiu tabolic disord^s 8 262 
Uridylic acid 9 209 
Urinalysis 3 192 194*; 14 219* 
Addis rount.l 193 
amylase 3 J94 

bacteriologic studies 3 194 
Bence-Jones protein 3 194 
calcium ** 194 
calculus analysis 3 194 
clearance tests 8 198 
concentration-diludon test 
3193 

Imrmone assays 3 194 
melanin 3 103 
occult blood 3 198 
phenolsulfoiiplithalein test 
3 193 

poisons 9 194 
pregnancy tests 8 194 


Urinary bile: jaundice 8 199 
Urinary bladder M 219-221*. 
225-226 

allantoic 14 220 
cloacal 14219-220 
emhrycdogy 14 225 
tubal 14 219 
see also Urinary systom 
Urinary bladder disorders 
14 220-221 
anomalies 14 220 
calculi 14 220 
cystitis 3 651 
fisttUac 14 220 
mflanunalion 14 220 
obstruction 14 220 
tumors 14 221 
Urinaiv system 14 221-288 
amniote kidneys 14 228 
amphibians 14 225, 227- 
228 

anamniote kidneys 14 226 
antidiuretic honaone 
14 232 

archinephcps 14 226 
birds 14 225, 228 
choiloii 14 225 
comparative anatomy 
H 226 

comparative embryology 
14 221 

comparative vertebrate 
physiology 14 229-238 
cyrlmtomes 14 227 
diuresis 14 232 
fishes 14 227 
GFR 14 231 

glomerular activity 14 230 
glomeiuiar filtration rate 
11231 

hohinephroi 14 226 
hypei tension of renal ori- 
gin 14 2S2-23S 
kidney 14221-231 
mammals 14 225. 228 229 
metanepliriM 14 224 
micluTitioii 14 233 
nephn»H 221-225 
opishormphros 14 226-227 
phy«Al<^U 229-255 
premephros 14 226 
radiation injury (biology) 
11228 

renal clearance tests 
14 231 

renal function thedries 
14 229-232 

renal plasma flow 14 231 
renin 14 233 

reproductive system, em- 
bryolc^ 11 462 
reptiles 14 225, 228 
RPF 14 231 

tubular excretion 14 281 
tubular reabiorption 
14230-281 
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Urinary iyKteni'-ron(. 

urinaf 7 bladder s€e Uri- 
nary bladder 
urine production 14 229 
Wolffian body 14 22S 
Wolffian duct 14 222 
Urinary urobiltnugen S 190 
Urination 14 233-234 
body rhytlim 2 27S 
nervous s^iem in 14 23$ 
reproductive system dis- 
orders 1 1 482 
Urine 14 229, 234* 

chemical properties 14 229 
physical pmpcrties 14 229 
urinalysis 14 219 
Um 5 96a; 6 27L, 593; 10 546; 

12 346 

Um model 10 628 
VmateHa 5 8 
VrnaleUn f^rartlis 5 9 
Umbilin 2 186 
Urobilinogen 7 302-303 
Urodiordata see Tunirdta 
Urochrome 2 186 
Vfocordylus 9 26 
Vrocyon cinttoargenteus 5 490 
Vroeysiis ceftulae 9 327 
Urodam 8 10 
Urodela 7 474: 12 6 
Amphibia 1 333 


Urodtda—cont. 

Amphibia fossils 1 336 
see aiso Caudata 
Urogenital sinus 11 466 
Uro^nital system 14 234 
mesonephios 14 234 
metanephros 14 234 
pionephrcKi 14 234 
reproductive system see Re- 
productive system 
urinary system see Urinary 
system 

Uroglena S 117 
Vromastix 13 23 
UifHiic acid 2 451-452; 8 621: 
9 509 

Uroporphyrin 10 520 
Uropygi I 4%, 9 610; 14 235* 
Uropygial gland 12 60d; 

14 235* 

Uiopygtum 14 235 
Urosalpinx 0 34; 11 19 
Urosalpinx cinerea 9 477 
Umsume 3 462-463 
Uroipora 3 151 
(iTCuporidium fuliginosum 
6 334 

IJrostylidae6 401 

Urox5 183: 6 423 

Ursa Major 14 235 

Ursa Minors 412-414; 14 235* 


seta Ursae Majoris (Miar) 

2 190 

Urridae2118, 523 
Utsus americanus 2 118 
Unus horribilis 2 1 18 
Vtsus mtddendQrfii 2 118 
Urticaceae 14 235 
Urticales 4 1086; 10 346; 

14 235* 

breadfruit 2 324 
hop 6 478-479 
marijuana 0 102 
Usanovich, M. 1 42 
Usanovich theory 1 42 
Uschakov, l>. 10 431 
Use-dilution method 2 197 
Ihnea 7 449 
Vsnea barbate 7 495 
Usncaceae 7 449 
Usiiic acid 7 495 
llssing, H. 2 203; 9 437 
UstUrt Plateau 1577 
Ustilaginaorae 14 235 
Usiilaginalcs 14 235-236 

smut (miciobiolc^; 12 387 
U\tilago itvenne 12 388 
UsUiago hordri 2 99; 12 388 
Ustilago koUrri 12 388 
Uiltlttgo inn\th\ 3 183, 485; 

I2 3H8 

Vstilrtgo nuda 2 99; 14 482 


t/stikgo scabiosae 14 236 
UstUago tritici 10312 
Uiu Vedcano 14 554 
Uterine disorders 14 236 
congenlul 14236 
functional 14 236 
inflammatory 14 236 
neoplastic 14 236 
Uterine milk 6 300 
Uterus 5 179: 11469.474; 

14 234, 236-237* 
benign tumors 11 481 
bicornis II 466 
biairnuate 14 234 
bi|>aitite 14 234 
duplex II 466, 14 234 
effector systems 4 414 
histology 11 474 
malignant tumors 11 481 
menstruation 8 225 
pelvic endometriosis 11 4 
simplex 14 23^ 

vagina 14 256 
Utricle 5 542 
Ultifularia 3 401 
Utriculus 4 320 
Uvalas 7 333 
Uv.novit(' 6 39, 40 
f^ragcifna galloti^ayt 5 433 
Uvula 4 166 
palate 9 497 



V 


V-band: color centexi 8 295-29? 
V-bclt 14 284 285 
f'-centers: color 8 297 

V 8 engine (automotive) 1 88S; 
7 202.205 

V factor (hemophilic bacteria) 
6 412 

V-n diagram 14 511 

V particle 6 587-588: 14 57(>a- 
577* 

Vaal River 1 10!) 

Vacancy impurity: cryital de- 
fern 3 582-584 
Vaccination 14 239 
brucellosis 2 S5S 
immunity 7 34 
Vaicine 1 468. 472; 7 34 
antigen 1 472 
biologicals I 472; 2 218 
foot and mouth disease 
5 429 

oral, poliomvrliiis 10 457 
poliomyelitis 10 456-457 
preparation 2 218 
types 2 218 
typhoid fever 14 173 
Vaccine preparation 2 218 
Vaccinia vims 14 328a 329 
DMA purine and pyrimi- 
dine contenri 9 212 
H uorcitccii t - a nti IkkI y 
methml 8 383 
rocctnjum 3 189; 5 457; 

10 490 

Vactinium ashei 2 271 
I'accfntism australe 2 270 
Vaerinium corymbasum 2 270 
yaccinium lamarekii 2 271 
rocriiiium macrocarpon 3 535 
I'acrinium ovatutn 2 271 
Vacuolaric 8 77 
Vacuole; cell inclusions 2 604 
Vacuum bottle 4 90-91 
Vacuum brake 1 142 
Vacuum cleaner 14 239 
Vacuum deposition: prlnted- 
dreuits 10596 
V^um-dieleccric capacitor 
2446 

^'acuum diode see Diode, 
vacuum 

Vacuum dlatlUaCion 14 241 

petroleum ptocening 

1007 

Vuuum oiergy level field 
emission 8 255 
Vacuum filter 5 367 


Vacuum flask 4 90-91 
Vacuum fluctuations: quantum 
eiectrodynaroics 11 149-150 
Vacuum-forming (plastic 
sheen) 10 406 I 

Vacuum free/e dryer 4 288 
Vacuum fusion 14 239-240 
Vacuum'induction melting 

14 240 

Vacuum measurement 14 240 
absolute siandanl of pres 
sure 8 9 

ionization gage 7 253 
McLeod gage 8 9-10 
piraui gage 10 242 
pressuie 10 5H1 
thermistor IS 555 
see also Pressure measure- 
ment 

Vacuum melting 1 502: 14 240 
Vacuum roetailuigy 14 240-241 
beryllium metallurgy 
2 176-178 

KfoU process 18 654 
thorium 18611 

Vacuum microoalana^ uppara 
tus 3 491 

Vacuum pan salt (food) 12 17 
Vacuum photolidH; 10 192-195 
Vacuum piuc^s 13 lOl 
Vacuum puffing unit 5 399 
V'acuum pump 4 246; 14 2^1- 
243* 

condenser, vapor 3 382 
cryopump3 571 
s^m jet ejector 13 83-84 
Vacuum-retort process 11 119. 
122 

Vacuum rotary dryer 4 288 
Vacuum rotary filter 5 272 
Vacuum thermionic cimverte 

15 554 

Vacuum triode 14 106-110 
lighthouse tube 2 50<> 
Vacuum tube 14 243-254, SSf* 
amplification factor 14 247 
amplitude distortion 4 256 
basic operation 14 243-248 
causes of failure 14 251 
circuit reactance 14 260 
clarification 14 243 
coefficients 14 246-248 
cold-catbode 8 274-275 
degassing 14 244 
diode 4 203-205 
dynamic plate resistance 
14248 


Vacuum tube— coni. 

early dcvcloproents 4 454 
electron transit time 
14 250 

emitters 14 245-246 
equivalent drcult 5 64 
evacuation of the envelope 
14 244 

failure statistics 14 251 
field-emission tube 8 275 
frequency limitations 
14 250 

getter 14 244-245 
hepl'Nie 6 118 
hexode 6 436 

interelectrode capacitance 
14 249 250 

life vs. filament voltage 
14 248 

lighthouse tube 7 509 
load line 7 564-565 
mechanical structure 
14 244 

microphonlc 6 365 
mutual conductance 
14 247-248 
noise 14 250-251 
txtodc 9 273 

peutagrid converter 9 623 
pentode, vacuum 9 624- 
627 

plate dissipation 14 248-249 
plate resistance 14 248 
quh’seent point? r64 
relation between tube co- 
efficients 14 248 
rciiabilicy 14 251 
selection 14 248 
shot noise 9 119 
sockets 14 251-252 
special 14 252-254 
switching 4 179; 18 359 
tetrode, vacuum IS 531-532 
transconductance 14 248 
triode. vacuum 14 106-110 
tube rear tance 14 250 
tube tester 14 127 -128 
use as debtors 6 365 
vacuum triode 14 106-110 
variation of charaettfistia 
14 248 

see also Beam-power tube; 
Electron tube 

Vacuum-tube amplifier 1 342- 
348 

amplifiation 1 345 


Vacuum-tube amplifier-^conf. 
audio-frequency 1 345 
bandwidth I 345 
basic principles 1 342-348 
Ixutm-power tube I 845 
broad-band amj^ifier 1 344 
cascade 1 345 
cathode bypassing 1 $47 
t.iass A operation 1 844 
Class AB operation 1 344 
Class & operation 1 344 
Class C operatoii 1 S44 
cltMlficatlons 1 343-345 
degeneration 1 347 
direct-couided 1 843 
di slot lion I 847 
fidelity 1 346 

frequency response 1 345- 
346 

gain I 343, 345 
grid -current flow 1 344 
high frequency ompensa- 
tioii 1 346 
liiiin 1 347 

impedance-coupled I 343 
intermediate-frequency 

1345 

lini ar (Class A) 1 544 
low frequency compeiuui- 
tion I 346 

moLorboating I 348 
multipl--slage I 345 
narrow-band amplifier 
I 544 

negative feedback 1 347 
noise i 347 
nonlineari'ic-s I 347 
(filiation 1 347-348 
output power 1 343 
{lentode amplifier 1 545 
jdiasc response 1 345 
positive Icedbarit 1 347 
quiescent operation 1 342 
radio- frequmey 1 345 
jRC-coupied 1 843 
re^neration 1 847*348 
signal response I 546 
unatl rignals I 343 
stagger tuning 1 844 
tetrode amplifler 1 845 
transformer-o^upled 1 843 
triode amfdifier 1 344 
tuned 1 348-344 
undesirable amdltloni 

1346 

untuned 1 344 


4S2 Vocinmhlvb* vottagt rtgiilotor 


Vicuum-tube voltage regulator 
U3tt2-S5i 

Vacuum-tube voltmeter U 254- 
256 

loW'VolugeUmitf 14 256 
typei 14254-256 
waveform error 14 256 
Vacuum veuel 4 90-91 
Vadose water 6 276 
Vadose cone: cave 2 571 
Vagaboitd currenti: terrestrial 
19506 

Vagina 11 474; 14256* 
disorders 14 256 
fibrosa 19 491 
histology 11 474 
leproducUw system 11 466 
Vaginal disorders 14 256 
Vaginal plug 11 479 
Vaginismus 14 256 
Vaginitis 10256: 14 86 
y^nuUfut eretacM 5 499 
Vagotonine 9 534 
Vagus ganglion 947 
Vagus nerve 9 27. 557; 13 399 
cranial 9 596 
embryed^ 9 47 
Vdi salk radiosonde 9 517 
Vaigach 5 117 
Valanginian substage 9 549 
Valders stage 10 525 
Valence 9 464-466; 14 256-259* 
aUoy structures 1 262-268 
bond types 14 257-258 
cliemical binding 9 24-26 
chemical structures 3 98-59 
CTitenon of maximum 
overlapping 14 259 
dectronic structure of 
atoms 14 257 
oxidation number 14 258 
periodic uble 10 14 
quantum tlieory 14 258-259 
rule of eight 14 257 
Valence band 14 1159 

band theory of solids 2 92 
semiconductors 12 166 
Valence bond resonance see 
Ronnance (molecular struc- 
ture) 

Valence-bond theory 9 58-59 
coordinate bond 8 459 
Valence compounds 12 480-481 
Valence crystals 12 480-481 
Valence electron 2 91-99 
chemical structures 9 99 
free-dectron theory 5 499 
Valence forces: intermolecular 
7195 

Valencia. Gulf of 5 115 
Valencianite 5 210 
Valency compounds 12 478 
Valeramide 1 909 
(•Valeramide 1 509 
Valerianaceae 11 64? 

Valeric add 2 474 
Valeryl dilorUk 1 45 


Valine 14 259-260. 918 
amino acids 1 308-919 
bioassay 2 195 
in histone 9 217 
iiuuUn structure 7 164 
plant metabolism 10 357 
in protamines 9 217 
Protozoa II 57 
tytothridn 14 177 
L-Valine]l41 
Vallaterta 12 518 
Valley: change in shape € 164 
Chinook effect 1 524 
dcp(»its5 558 
Finger l.ak« 5 279 
fiord 5 277 
foehn effect 1 524 
gladated6 45S 
Greenland 1 524 
pattern on plains 10 258 
widening 5 558 
winds 14 495 

Valley and rit^ province 
9145 

Valley of Ten I'housaiid 
Smokes 9 158 
Valley wind 8 532 
VaHisia 8 572 
Vallisneria 6 394 
Vaionia 2 255: 10 278. 12 346 
Valoiiiaccuc 12 545 
Valvatacea 6 77 
Valvatida 4 371 
Valvatina 4 360; 14 260* 

Valve 14 260-262 

oimpressor 14 262 
hydraulic tutbine 14 261 
pipe 14 260 

pressuic regulating 10 580 
pump 14 262 
steam-engine 14 261 
throttled flow 19 615 
Valve (vein) 2 500 
Valve, electric see Electron 
tube 

Valve, relief see Relief valve 
Valve, safety 12 3; 14 260 261 
Valve action 14 262 
Valve follower 14 263 
Valve lifter 14 263 
Valve lifter, hydraulic 6 529 
Valve train 14 262-264 
cam action 14 265 
hydraulic valve lifter 
6 529 

timing 14 264 
valve action 14 262-265 
Valviter 3 280 
I Valvifera 14 264 265 
I Valvula fbramlnis ovalls 1 509 
Valvular disease (drcolation 
disordets) 3 141-144 
Valvular iniitffidency (heart 
disorders) 6 558-562 
Valvular stenosis 2 514 
I VttMineria califomica 5 434 
|valvuUnid5491 


Vampire bat 2 109 
Vampyrella 11 44 
Vampyreliidae 11 44 
Vampyromorpha 2 645; 9 275: 
14 265* 

yampyroteutkis 4 40 
Vampyroteulkis infemalis 
4 108; 14 265 
Van Allen partide 1 99 
Van Allen radiation bdts 
3 496; 7 323; 12 537; 14 265- 
266 

astronaut protection 
12 5405 

astronomical geophysics 
1608 

geomagnetic storms 6 143 
plasma physics 10 386 
${iace 12 5365 
Van Alphen, P. 7 598 
Van Atkel-de Boer piucess; 
chromium 9 104 
pyrometaliuigy. nonfer- 
row II 125 
zirconium 14 616 
Van Biesbtocck.G. 19 271 
V,)n de Gruai! accelerator 9 215 
Van de Craaff generator 
9 19!». 573*: 13 135; 14 266 
268* 

ojwraUng voltage 14 267 
o|>cnition 14 26$ 

Van de Kainp. P. 13 39 
Van den Bergh reaction: jaun- 
dice 3 1 99 ^ 

Van del Hoven. J. 8 955 
Van cler Pol oscillator 11 439 
Vander Waali, J.D.6 41; 

19 567: 14 268 

Van tier Waals covolume 14 384 
Van der Waats equation 
12 480; 14 m 
inUM molecular forces 
7 195 

thermal expansion 19 549 
Van der Waals equation of 
stale for gases 13 568 
Van der Waals forexs 8 26; 

7 195-196 
cohesion 9 269 
iiitermoleculai 7 195*196 
Van der Waals stnictures 
12 475 

Van Dyke. H. B. 6 485 
Van laiar equations 1 61 
Van l^uwen, J. H. 4 97 
Van Leeiiwenimek, Antony 
2 66: 8 948 

, Van Niel. C B. 2 11; 10 192 
Van Slyke method 1 310 
Van't Hoff, J. H. 1 243; 19 210 
Van*t Hoff law: osmotic pres- 
sure 12 488 

Van Veen grab sampler 8 1(^ 
Van Vlcck, J. H. 8 54; 0 MS 
Van Vlcck paramagnetism see 
Paramagnetism 


Van Wijhe.J. 0581 
Van Woerkom, A. J. J. s sig 
Vanadate 14 268 
Vanadinite 11 128 
Vanadium 4 545; 10 285; 

14 268-270 
aUoys 14 269 
caldum reduaion 14 2G9 
cainotite ore 2 527: 14 261i 
electron configuration 
4504 

extraction from ores 14 268 
extractive meullurgy 8 278 
(errovanadium reduction 
14 268 

in impsonite? 47 
ionization potential 4504 
magnesium reduction 
14 269 

natural (Kxurrenoe 14 268 
prindpal compounds 
14 269-270 
properties of 14 269 
tool steels 14 269 
Vanadium permendur 7 264; 

8 35 

Vanmdn 1 466-468 
Vancomycin: antibiotic 1 464 
468 

Vancouver Island 7 272 
Vancouver MounUiiit^9 162 
Vanderhoofia 4 80 
Vandyke 10 146 
Vane 5 195 

Vane .inciiioinetet I 401-402 
air-velocity ineasuiemcni 
1221 

Vancm, Lake 5 116 

Vane\sa 7 471 

Vaneyella 4 I 

Vaiieyellidac 4 1 

Vang 12 259 

Vanliorniidac 6 574 

Vanilla 14 270 

Vanilla extract 14 270-271 

Vanilla fragrans 9 373; 14 270 

Vanilla plantfolta 9 372; 14 270 

Vanillin 6 219, 224; 14 271 

Vanua l^u 4 44 

Vapam 6421 

Vapor see Gas: Vapor pressure 
Vapni coatings: metal 8 280 
Vapor compression: saline wa- 
ter reclamation 12 12 
Vapor-compression cycle: re 
frigeration 11 412 
Vapor condenser see Conden- 
ser, vapor 

Vapor cyde 14 271-274 

binary-vapor cycle 14 27'' 
274 

px>wer plant 14 271 
refrigeration plant 14 271 • 
272 

regener a tive beat cyde 
14279 
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Vapor cyele-con*. 

vapor steam plant H 271- 
272 

Vapor drying: wood H 539 
Vapor lamp 14 274 

fluoracent lamp 5 947-349 
mercury-vapor lamp 8 2S4- 
235 

neon glow lamp 9 97 
sodium-vapor lamp 12 412 
ultraviolet 14 185 
\ ,ipoi lock 5 55H; 14 274 
Vapor-phase nitration 9 104- 
105 

Vapor-phase treatment: petro- 
leum 10 71 

Vapor pressure 14 275-276 
binary solutions 12 492 
boiling point 2 276 
and cavitation 2 572-575 
deliqiiescciut; 4 48 
dew point 4 90 
distillation 4 247 
efflorescence 4 414 
evaporations 125 126 
fiost point 4 90 
humidity 6 516 
liquid 7 540 

liquid-vapor equilibrium 
14 275 

nici^urc'inent 14 276 
quantitative relations 
14 275-276 

saturation of solutions 
12 S8 

sublimation 19 209 
sulhde systems 13 246 
we also Diying 
Vapor-pressute thermumeicr 
7 600 

Vaporisation IS 209-210; 

14 346 

Vapori/cr: cryogenic 8 571 
\*aporiim, Mare 8 599 
V'aqueiin. 1 . 9 100 
Var hour measurement 4 426 
Var measurement 14 368-369 
Varactor 14 276 

see also Parametric am|di- 
fier 

Varanger Fiord 5 1 15 
Varangerhalvden Peninsula 
5116 

Varanidae 19 22, 24 
Faranus komottoensis IS 22 
Vardar River 5 122 
Variable (disacic and continu- 
ous) 14 276 

Variable (parameter) 9 551 
Variable, real see Real variable 
Variable-area sound track 
9554-357 

Variable-bandwidth filter 9 193 
Variatde-brightness nebula 9 24 
Variable-capaduoce diode see 
Varactor 


Variabk'density sound track 
9354-357 

Variable disaimtnator uans 
ducers 12 148 
Variable-head flow meters 
5 315-318 

V’anablc-piich recording 
4 257 

Variable reactance amplifiei 
see Parametric amplifier 
Variable resistance tee Pnten 
Liometer (variable resistor) 
Variable speed changer 1 375 
Variable star 14 276-279 
Argelander system 14 277 
da&sificatioii 14 277 
determination of distance 
14 277 

dimension of galaxy 14 277 
importance 14 277 
irregular variables 14 279 
long- period variables 
14 279 
mi*^j 8 506 
nnmcnrlatiire 14 277 
nova 9 I7I-I7S 
short-period variables 
14 278-279 

siipi’inova 13 303 304 
ty(M:s 14 277 
t Vanan, R. 4 519 
' Vaiian..S 4 519 
, Variance 10 629 

analysis of see Analysis of 
I variance 

biometrics 2 224 
definition 13 67 
Variation (algebra) 1 241 
i I'.iii.UMin (anai-iical thniiis 
! try) I 394 

I Vaiialion, magnetic see Mag 
i nctic Ucclination 
I Variation mcthoil (qiiai. «im 
! chcmistiy) II 145-146 ; 

i VariceUa viru.s 10 428; 14 328n 
j fluoreuent-antibodv ^tudv 
! 8 383 

V.uifOtclc 2 5206 
VarUosc veins 2 5206 j 

I Varied bunting 2 37 1 
Varied thrush IS 615 
Variegated mud loving beetle 
8 278 

Variety (taxonomy) 12 572 
Variola 10428 
Variola major see Smallpox 
VariolUlc structure: basalt 
2 106 

Variometer 14 279-281 
declination 14 279-280 
horimntal intensity 14 260 
vertial intensity 14 280 
Varistor 14 

Vari-Typer Cor{)oration‘s 
Headliner 9 948 


Vtg»taHMi monogMiwnt (right sf w«y) 


Varley loop test 9 136 1 

Vcctorcardic^iphy 14 285-286 

Varnish 14 281-282 

electTOphysiology 4 528-529 

japanning 7 302 

Vedalia beetle 7 122 

suin 14 

Veering wind 14 286 

surface coating (protective) 

Vega 7 637; 19 41; 14 286* 

19 911-312 

Vegadex 6 421 

thinner IS 603 

Vcgaixl, h. 8 290 

! wood 14 546 

Vegard's law !2 478 

j Varnish tree 12 26; 14 282* 

Vegetable 4 416 

j Varnished cambi ic: insulation 

Ve^tablc fiber S 246-250 

1 7 158 

Vegetable growing 14 286 

j Vars see Volt-amperes 

asparagus 1 588 

j Varve8l39: 14 282* 

beet 2 ISO 

{ VaKular bundles 14 282-284 

broccoli 2 341 

1 Vasciilai cambium 8 242 

in usscis sprouts 2 353 

I Vascular disturbances S 141- 

c-arrot 2 533 

i 143 

cauliflower Z 569 

1 Vascular lavs: wood 14 524 

celery 2 579 

1 Vascular system: flower S 328 

cullard 3 289 

1 leaf 7 440-441 

commercial 14 286 

; Vasculogciicsis 7 628 

cucumber 9 612 

1 Vasitronstriction* rardiovascu- ; 

eggplant 4 4*6 

‘ lar wslcm 2 502: 6 484 j 

garUc 6 99 

j Vasodilatation cardiovascular j 

1 home gardening 14 286 

system 2 503: 6 484 1 

1 kohlrabi 7.369 

' VaMipreisin 4 233; 6 480; 9 629 

lettuce 7 4*76-479 

amino adds 1 908 

okra 9 511 

1 endocrine mechanisms 

onion 9 326-327 

‘ 4 503 

paprikas 541 

1 hormone, neurohypophy- | 

1 parsley 9 568 

seal 6 485 | 

(Kirsnip9 568 

j pitiiitarv gland 10251 i 

pea 9600 

leprodiictive system 11 479 | 

|)ep|)er 9 627 

j Vast Fiords 115 i 

pimento 10 232 

Vat blur 1 4 507 

potato. Irish 10 592-534 

\'.H blur 4 4 306 

potato sweet 10 534 

V.II colors IS 542rt 

pumpkin II 104 

! Vat dyes 4 308 

tuinip 14 164 


: Vai ester: dyeing 4 3106 [ Vegetable ivory 14 287 

I Vat red 41 4 307 | Vegetable nil 5 187 

I Vater. papilla of 4 161 j Vegetable oils (hydrogenation) 

I Vaterile 2 397 | 6 552 

j Vbitein, l.ake5 116 j Vegetable products (food engi- 

I rciu6c>2a I 236. 3 1 17: 10 284 | ni'ering) 5 407 
I Vaiiquelin, L. N. 2 171; 9 103 i Vegetable swd production 
; Veal 2 563 | 14 286 


Vortograph 10 450: 14 285* 
V(X:tograph print 10 160 
VectoKte? 265 
Vector (mathematics; 14 285 
I Verior (spirmr) 12 618 
j Vector analysis: quanemions 
II IBS 

see also Calculus of ten- 
sors; Calculus of vectors 
Vector diagram: ac dreuits 
I 272 

Vector field: force 5 437 
Vector momentum: conserva- 
tion 9 406 

Vector n-space 2 403-^ 

Vector potential, magnetic see 
Magnetic vector potential 
Vector product of two vectors 
2 412 

Vectm space 9 839 


Vegetable uni.ing 7 446 
Vegetable wax 14 443-444 
>(*getati(in' along shores 
4 2920 

dew mtHxiure 4 90 
mi dunes 4 2920-29$ 
enctgy sources 4 602 
fog moisture 4 90 
fiou 5 540 

plant geography 10 925 
prairie 10 562-565 
Steppe IS 125 

see flho Pal«)b»tany; Pa- 
Ivnology: Post-glacial 
vegetation and dimate; 
entries on spedAc plants 
Vegetation cover 12 492 
Vegetation managetbent (right 
of way) 14 287-2880 
communication of 
knowledge 14 288a 



VtfCtoHMI MRM (w»rkl) 


VcgettUon manggement (right 
of way)— coni, 
engineering requirements 
14 287 

multiple use 14 2B8a 
scientific bases 14 287-288 
technologic procedures 
14 286-288d 

V^tation zones 2 204; 5 14; 

14 288a<28Bd* 

Vegetation zones (world) 

14 288^ 290 
‘ Asia 1 584-588 
coniferous forest and tun- 
dra 14 289-290 
desert 14 2S8d 
low-latitude 14 28Rd 
mediterranean 14 289 
mid-latitude 14 288d-289 
Vegetative reproduaion II 452 
Vehide (paint) 9 499 
Vehicle, automotive zee Aum- 
motive vehide 
Vehicular telephony 5 5^ 

Veil nebula 18 80S 
VeiliowlUt 6 247; 9 29 
VtUlonella akale^ens 9 29; 

11 15 

t'eittonetta gazogenes II 15 
Vein (anatomy) 14 290 
blood vessels 2 269 
hemorrhoids 6 414 
Veining (metallography) 8 294, 
295 

Vclnlte 1 668 
Vejmns sfnnigerus I 496 
Vela 9 412 
Pelamen 2 657 

plant epidermis 5 87 
Velar: phonetics 10 121 
Vetelia S 255; 12 846 
Vcliger larva 2 645; 7 282; 

12 292 

Veliidae 6 401 
Velocity 14 290-292 
angular 14 291-293 
areal 1 528 
combined 14 292 
differentiation 4 180-181 
escape 5 68 
group 6 285 
Unear 14 290-291 
rectilinear motion 8 601- 
602 

relative 11 427 
rigid-body dyiumia 
II 572-573 
tangential 14 291 
Velocity, orbital 9 872 
Vdodty, phase see Phase ve- 
locity 

Velodty analysis 14 292-295 
instant centers 14 298-294 
velocity polygem 14 292 
Velodty diagrams: tuibine 
14147 


Velodty microphone 8 862-868 
Velodty-inodulation prindple 
7 365-868 

Velodty of light 7 499-504 

dme-interval measurement 
IS 646 

Velodty of sound see Sound 
Vdodty pickup: vibration 
14 321 

Velodty potential: electrolytic 
tank 4488 

Velocity servomechanUm 12 199 
Vdodty well logging 14 472 
Velon S 75: 5 244 
Velvet ant 6 574 
Velvet water bug 6 401 
Velvety shore bug 6 401 
Ven blood group 2 269 
Vena cava inferior, anomalies 
2 520-520a 

Vena eontracta: Bfjrda mouth 
piece 2 294 

Venae cavae (circulation) 9 197- 
141 

Veneer 13 119; 14 295* 
plywood 10 425 
Venereal disease 14 295 
gonorrlma 6 285 
lymphograntihima 
vriieiriim 7 086 
Venereal wart 11 482 
VenericarHia 9 615 
Venetian Alps 5 117 
Venetian red tO 224 
Venezuelan equine encephalitis 
(VE£) 1 499; 4 587 
Venice. Gulf of 5 US 
Vening Meinesz. F, A, 9 411 
Vening Meinesz'i regional iso- 
stadc-floating theory JS 519. 
520 

Venom 19 27 

oral giaml 9 869 
Venom apparatus 19 27 
Venom gland 6 165 
Venous system, comparative 
anatomy 2 499-500 
abdominal veins 2 500 
cardinal veins 2 499 
portal system 2 500 
sinus venosus 2 499 
VenUlaUon 14 295-297 
air distribution 14 297 
alternating-current gener- 
ator 1 262 

comfort control 9 916 
convection 14 ^5-296 
efectric rotating machinery 
4448 

equipment 14 142 
exhaust system 14 297 
marine machinery 8 128 
medianical 14 296 
natural 14 295-296 
tunnd 14 149 


Ventricle 2 916. 482; 9 197; 

6957 

Ventrlculus 9 280 
Ventro-medial nudeus 6 519 
Ventura, E. 8 460 
Venturi tube 14 297-298 
air-velodty measurement 
1221 

flow measurement 5 915- 
917 

Fenltirfe inaequatis 5 546; 
16308 

Venturia pyrina 5 546 
Venule 2 269; 14 290 
Venus 14 298-300 

albedo 1 228; 14 298 
astronomy 1 618 
atmosphere 14 299 
echo time of radar signals 
4 386 

escape velodty 5 68 
internal a)nstltution 

14 299 

phases 10 100; 14 298 
radio waves from 1 1 245 
spectroso^ic observations 
14 299 

telescopic appearance 
14 298-299 
temperature 14 299 
transits 14 40-41, 301 
Venus' flytrap 12 31. 128; 

14 300* 

Venus mercenaria 9 189 
Vepor Mountains 5118 
Ver dll cayor 8 680 
Veraot lens system 7 454 
Verbal. learning 14 800-504 
affectivity of verbal units 
14 302 

basic theoretical problenu 
14 804 

factors in rate of 14 801- 
304 

individual differences 

14 303-304 

intralist similarity 14 302 
massed vs. distributed 
practice 14 SOS 
nieaningfulness and rate 
of learning 14 901-302 
meaningfulnos of a verbal 
unit 14 SOI 

problem solving (psychol- 
ogy) 10 634 
transfer 14 S02'S03 
types of veihal units 
14 301 

Verbascose 2 492: It 880 
Verbena 4 293 
Verbcnaceae 14 192 
Vercors. Mountains of 5 117 
Verdet constant 5 161 
Verel4S10;5 244 
Veretillum eynomorium 9 621 
Veclioogen,J.4S41 


Verifax 10 145. 160. 161 
Verlandung 19 282 
Vermes 14 558 

Vermes Oligomera 1 429; 9 8 I 5 
Vermes Polymera 1 428-429; 

10 477 

Vermiculitc 9 165; 14 304-805 
alteration of biotite 2 246 
clay mineral 8 165 
nonstruclural properties 
14 304-305 
structural properties 
14 304 

Vermiform appendix 1 492 
Vermilingua 4 411 
Vn^nadsky, V. I. 2 239 
.Vernal equinox 5 62; 9 372; 
10571 

Vernalirution 10 339; 14 305- 
306* 

biodicinicui basis 14 305 
cold treatment duration 
and temperature 14 SO*) 
devemali/ation 14 305 
cfiect of photopcriodisro 
14 305 

genetic basis 14 305 
Verneuil, A V. L. 6 100 
Vcrncuil process 3 495; 6 iOO 
101 

Vernier 14 306 • 

Vernier. Pierro 14 306 
Vernier discriminations: vision 
14 338 

Vernier scale 14 306 
Vernon, J. 10127 
Vernon, M. D. 10 7 
VernontI method 12 169 
Veronal II 114; 14 217 
Verruca (wart) 14 986 
Verruca 4 41 
Verruca stroemia 14 306 
Verrucariaceae 11 110 
Vcrrucomorpha 19 608; 14 306 
307* 

Verruga peruana 2 532: 11 567 
Versene 5 94-95 
Versor II 186 
Vertebra 14 307-308 
acelous 12 354 
amphicoclous 12 854 
articular process 12 963 
atlas 12 365 
axis 12 363 
bird 14 308 
caudal 12 363 
centrum 12 363 
cervical 12 363 
chevron 12 368 
exopophytis 18 869 
in fish 14 307 
hemal aroh 12 363 
hetcrocoelous 12 954 
human 14 307 
Intercentrum 12 963 
I lumbtrlises 
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maininal 14 SOS 
neural arch 12 S6S 
number in animals 14 SO? 
opiathoGodous 12 S54 
other fOTms U S07‘S08 
procodous 12 354 
reptile 14 307 
sacral 12 SOS 
spinal process 12 56S 
thoracic 12 SOS 
transverse pro(»tt 12 SOS 
vertebral column 14 SOS 
/ygupophysis 12 SOS 
Vertebrae, morphogenesis of 
Mil 12 354 

\‘crtcbral column 12 S58 
Vertebial Mlumn, morpitogen 
esh 12 354 
^’elU‘brata 14 308 

Agnalhal 112-113; 14 308 
coelom S 203 
Onathostomata 6 226*: 

14 308 

Pisces (roology) 10 242-243 
I'ctrapoda 13 530-531 
Vertebrates, regeneration 
II 421-424 
\’erte\* angle I 404 
Vertical circle (cslcsttal naviga- 
tion) 2 584 

Vertical conveyors 3 450 
Veitkal disk retordiiig 4 238 
Vertical now tank 12 223 
\riiical gvroO 309 
Vertical illumination: micro- 
scope 8 305 

Vertical intensity variometer 

14 280 

Vertical leaf pressure filter 
5387 

\nlicai lift btidgc2334 
Vertical-retort prorr^s (zinc) 

11 119; 14 614 

'eitical Slat'd iiHlic.itoi 11 34f>- 
347 

Vertical subilirer, aircraft 

15 SI 

Vertical step aiid-repeat micro- 
Hlining caineia 10 147 
Vertical tail assembly IS 386 
Vertical take-off and landing 
(VTOl.) M 308-310 
converttplane S 445 
helicopter 6 S84-S69 
Vertical turbine pump 2 OSS 
Kerfieilf iuffl 8 570; 10 5S4: 

IS 171 

f’erticillium albo-atrum S 51S; 

9 4085; II 344; IS 292 
Vertidlliuffi wilt 5514 
Vervain 14 132 
Verwom. M. 10 210 
Very-high'hequency radio 
waves 11 261 
irlatlcm radiotelephcmy 
1504 


Very-high-frequency radio 
waves->cont. 
mdllators 9 422 
radio spectrum allocatiom 
11 261 

television IS 458 
Very-low-frequency radio 
waves U 261 
Vesicant 5 44 
Vesicular structure; basalt 
2106 

igneous rock 7 12-18 
rrahro germma 6 582 
Vespa marulaia 6 486; 12 407 
yesfta vulgam 12 407 
Vespidac: hornet 6 486 
llymenoptcra 6 574 
social insects 12 405 
wasp 14 S87 
Vespula 12 406 
Vesfmla (Vespula) 6 582 
Vespula {DoUchovespulal rnac- 
uluta 6 582 

Vessel, pressure see Pressure 
vessel 

Vest-SpitslKrgcn I 523 
Vesta I 596-597 

V’estigial-sideband radio trans 
niisMun 1 352 
oom}Mied to SSB I 352 
principle I S52 
spectrum ocaipancy 1 352 
ickrYidon picture trans 
; miMion IS 458 
I Vesuvius 5 120: 14 353 
! Vetch 14 310 31 1 

crown vetch 14 310 
diseases 14 310 
insert fiests i4 310 
Vc\ers. U. 9 344 
VFR I 162 

vhf antenna 1 443-453 

see also \nteiina (aerial) 
vhf onmidiieclional radio 
laiige II 256 
Viaduct 14 80 81 
Vianaidae 6 401 
f'i5r;t0 6586 
Vibraculum 2.356 
Vibrating conveyor 2 368 
Vibration 14 311 316 
aerodastic 1 92 
analogy between vibrating 
svttein and electric dr- 
cuit4 313 

atomic I 407; • 342-543* 
beat! 2 126 

contrasted wiUi oscillation 
9 419 

degree of freedom 14 Sll- 
S12 

diaphragm 14 514 
of elastic bodies 14 SIS 
energy considerations 

i4S12 


Vibradem— cent. 

exmmal driving force 
HSU 

harmonics 6 SS9 
lattice 7 412-415 
of marine propelhns 
11 14 

measuring equipment 
14S15-318 
mechanical 14 Sll 
membranes 14 8I8-S14 
mode 8 525 

of molecules 8 548-556 
musical instruments 8 665, 
667 

nonlinear systems 14 S12 
|)criodic motion 10 IS 
plate 14 314 

resonant vibrators 14 316 
rods 14 313-315 
rotating Ixidy 12 239 
wvcral degrees of freedom 
14 312-313 
of sMps 12 280-281 
solid body 14 311 
ofsinnKs8 66l*: 14 315 
stroboscopic measurement 
and observation IS 186 
.sympathetic IS 365 
transverse HSU 
tuo degrees of (recHlum 

14 312 

wave motion 14 425-429 
j Vibiation, bridge 2 337-338 
jVibiacnm, foiced 1 17 
' Vibration curve 4 1S2-IS9 
I Vibration damping 14 316-318 
I friction 14 SI7 

] inlierent 14 317 

' magnetic 14 317 

numerical valuer H SI7- 

318 

Vibration frequency indicator 
14 S15 

\ ibrjtion isolation 14 818-S20 
center-of-gravity system 
14 319 

Iticalion of isolators 14 S19- 
, 820 

natural ftequency H S18- 

319 

passive isolation 14 318 
radhis-of-gyratlon system 
14 319-S20 

re^kilient medium 14 318 
rcMiunance 14 S18‘S19 
sourix isolation 14 S18 
underneath mounting sys- 
tem H 319 

Vibration machine M 820-321 
diiect-driw H 320 
electrodynamic 14 S21 
reaction-type 14 321 
Vibradon measurement: air- 
craft tesdng J IBS 
Vibration meter 14 315-510 


Vibradon pidiup 14 S16, S21* 
musical instruments 8 067 
solion 12 483 
sound 12 510 

Vibradon-rotation speebx 
(molecules) 8 552-554 
Vibrato: musical acoustics 
8 661-662 

Vibrator 9 419; 14 321-323* 
ciiopper 3 86 
interrupter 14 322 
inverter 7 235 
power H 521-323 
signal chopiter 14 323 
synchronous 14 822-323 
\'ibratoiy tncKioii see X'tbratioii 
I’ibria: antibiotics action 
against 1 466-467 
bacterial metabolism 2 33 
Pscudomouudalei 11 65 
Spirillaceue IS 1 
Vibrui comma; bacterial mo- 
dUty2 63 

Pseudomnnadincae 11 66 
Spmllareaq]32 
water-lwrne diwasc 14 41 1 
ribrjo fetm 3 84; 1 1 66, IS 2 
Vibrio mets( hnikm'i 3 84 
I’lbiion sef>ti(jve 6 38 
Vibiissa 6 317-318 
Vibrugraph 14 315-316 
Vibrometer 14 315-316 
I Viburnum U H6u 

Viulloy 8 Sb 
Viceroy butterfly 2 381 

Viita H 305 

ricta angustifotia 14 810 
Ftrm aidruialfl 14 310 
VUia bengaleash H 810 
Viriuimrca 14 310 
Vtria dasyenrpa 14 310 
I'lrifl ervilta 14 510 
rrda /obo 6 511: 8 672; 14 310 
I Vic fa monantba 14 310 
rfri’a pannonira 14 310 
Vicia saliva 14 310 
Vicia villosa H 3I0 
Virkt rs hardness, scale 6 387 
Vickers-^tenelration hardness 
testing method 8 275 
Firtitrella 6 439 
Victoria. Uke 1 107 
Victoria blue B 4 303 
Victoria Fatb 1 107 
Victoria Island 1 523 
Victoria Land I 440 
Victoria Strait 9 166 
Vittorio Peak limestone 10 24 
Vicuna 14 323 
Video amplifier 14 323-324 
Video recording IS 458-459 
Video tape recording IS 458 
459 

Video transformer 14 27-in 
VIdicon IS 465 

dosed-dreuit ^evistoa 
19465 
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Vidicon~cont. 

film cameras IS 461 
tetevialon camera tube 
13465 

ultraviolct'SensIcivc IS 486 
x*ray seniittve IS 466 
Vlcrwaldstatter, Lake 5 116 
View camera S 430 
View finder, optical 2 431 
Vigna sinensis 2 115 
Vignetting: geometrical optics 
9 366 

Villikinine 4 172 
Vmus4 152.]60;5 205 
Viiiactaiic .see Vi(>tn>cin 
Vinal Riiuian wUdrye grass 
5 IBS 

Vinca IS 122 
Vincente, R. 4 350 
Vinegar 14 324-526 

Acliroinobactcrauae I 39 
bacteria 1 31 
fermentation 5 215 
processes 14 325 
types U 524 
Vinegar eel 2 601 
Vinegar fly 4 212 
Vinegaroon 14 235 
Vlnograd dcniity-gradient 
method 14 160 
Vinogradov. A. P. 2 219 
Vinogiadov. I. M.9 225 
Vinyl 10 407 
Vinyl acetate 10 195 
Vinyl acetal rcsin varnishes 
8 27 

Vinyl carba/ole 10 4!I5 
Vinyl chloride 3 75; 10 496 
Vinyl ethers 5 85 
Vinyl 2-cthylhexoate 10 497 
Vinyl films 10 403 
Vinyl fluoride 10 496 
Vinyl halides 6 526 
Vinyl methyl ether 10 496 
Vinyl oleate 10 497 
Vinyl polymerization inhibitot 
(clmnical) 7 110-111 
Vinyl rmin 14 326 
paint 9 493 

see aho Polyvinyl resin 
Vinyl silicon trichloride 12 325 
Vinyl stearate 10 497 
Vinylacetic arid I 63 
Vinylaa:iylcne 1 245 
Vinyibcn/cnc 6 555 
see alto Styrene 
9-Vinylr:irba/olc 2 449 
Vifiylidcne chloride S 75; 

10 496 

Vinylidene fluoride 10471 
Vinylite 8 75 

Vinylite records 4 259-245 
Vtnyliigy IS 526-527 
2*Vinylpyridiiie 11 110 
IV-Vinylpyrrolidane 7 577 
VinyUrichlorosilane It S28 


VinyonHH5 244 
Viocin see Viomydn 
Vioform 11 193 
Viota S IBS 

Viola (musical instrument) 

8666 

Violacein 11 546 
VioUnin 1 454 
Vtolaxantliin 2 530 
Violet pigments 10 224 
Violin 8 667 

Viomydn 1 464-468; 7 S14; 

14 527* 

Viper 5 215: IS 27 
Viperidae IS 27 
Viral ga«tlrocntrritis, 
epidemic 14 527-528 
Viral heputilis 7 502-503. 562 ! 

Viral Icukcniius, memse 8 618 
619 

Viral nlKinucltiic add 11 562a 
Virnlcs 14 328 328a 
Virchow, R. 9 595 
Vireo 14 52fh/-12ft;> 

Vireo olivarcus 14 528<i 
f'ireo l>liiladrlfphu ut 14 5285 j 
Vitronidae 14 326a 
Virgin Islands 14 475 
Virgin wool 14 551 
ViTgini.1 deer 4 42 
Virginia Gold toharco 5 185 
Virginia rail 11 526 
I Vitginia siiukorool 1 552 
Virginia 21 tobarro 5 183 
Viigiiiia 45 loi>a<<o 5 1K5 
Virgiiiids 8 307 
Viigii 3 412-413. 14 528-5285 
Viigo rlmtei 6 8 
Virgularta 3 255; 9 622 
Virial coefluients 15 63 64 i 
Virial equation 14 528 
Beuttie-Bi idgciiian 
equation 2 127 
Vinal Iheou'iii 2 305 
Viridin 10 516 
Vifokigy 14 330 
Virtual iiuaip* 7 29-50 
Virtual wnik, priiuiple of 
14 328a-32!f 

Virulence 1 472; 14 528r-528d 
bactenuh^y, medical 2 68 
coiitributiniis of host 
14 S2ad 

endotoxins 14 528r 
exotoxins 14 52Hr 
extracellular cn/ymes and 
activatom 14 528r 
microbial coiitribuiiuns to 
14 528c-32Rd 

miciobial faemrs 14 S28r- 
328d 

pathogen 9 595 
phagocytosis 10 91 
streptokinase 14 S28c 
surface components and 
phagocytosis 14 828r 


Virus 1 125: 8 548, 3S6-556i»: 
9 82; 11 47; 12 459; 14 328d- 
530 

actinophage 1 57 
animat 1 423 
anti|^n 1 472 
arbor group B 4 62 
bactcrioplijgc 2 69 
biochemistiy 2 199 
in cancer 14 530 
chemical u)m|>ositiun 
14 528d-329 
culture, Umuc 3 620 
ECHO tee ECHO virus 
equine encephalitis 4 587 
Hiioi'esccmt -antibody 
tethiiiquc 8 383 
hcinadsoipliou ty|>c 1 9 544 
iniciferon 7 194 
lurvugolijchcobionchitis 
9 544 

M-25 9 545 
milk 8 452 
mutation 14 330 
oncology 9 322 
l>ai:imfluen/a 9 544 
p.ithogen 9 593 
]>l.u)t virus 10 382-565 
lelevame of viiology to 
oliu’i aieas 14 350 
it'pUHluclion 14 130 
nhonucleic acid It 562- 
5626 
RS 9 545 
shape 14^8d 
si/c U 128d 

Hod inurfMiiganisms 12 4G2 
Mind lire 14 528d 52*) 
w.iit 14 586 
see ahn Animal virus; 
Plant virus 

\'iius chemopiophylaxis 
14 550-531 

Virus diseaM*. salivary gland 
12 14 

Virus einephalitides 14 628 
Virus cticeplialiiis 14 628, 629 
Vims iidcrtion, laitmt 14 331 
Vims intctferonce 14 331-332 
immunity 7 34 
Vims pneumonia 11 567 
Virus yellows: sugar beet IS 241 
Viruses, tumor see Tumor 
vii uses 

Vis viva integral 6 285 
Visayaii Islands 9 482-483 
Visreral ardi 4 152; 11 513; 
12356 

Visceral leishmaniasis 7 450 
Visceral lymphomatosis see 
Lymphosaroonui 
Visceral musde 8 635 
Visceral pouch 4 151 
Visceral reflex arc IS 364 
Viscerocranium 12 358 


Visoometer 14 338 
capillary 14 833 
falling sphere 14 333 
Ostwald 14 333 
Viscose 2 620-626 
Viscose process 5 243; 14 526 
Viscose rayon 10 403 
Viscosity 8 558 
absolute 5 322 
Avogadro number 1 697 
flow of fluids 5 321 
of gases 7 554-355; 14 35S 
and heat convection 3 441 
at high pressures 6 447 
hydraulics 6 530 
kinematic 14 332-384 
of liquids see Viscositv oi 
liquids 

mcasuicmrnt 14 333 
metal 8 269-270 
molecular weight determi- 
nation 8 558 

molecular weight oi poly 
raers 10 477 
protoplasm 1 1 48-49 
Ro'iiolds nunilN:t II .510 
and Tlu*f)lugv 1 1 544 545 
rubhet 11657 
>tcam 18 77 
units of measurement 

5 522 • 

Viscosity-ttidex impmvei (liih 
iicani) 7 603 

Viscosity of gases 7 354-855. 

14 332 

Viscosity of liquids 8 558, 

14 332-334 

ktticiiuiic viscosity 14 335 
pressure 14 334 
tcm|)ci .1 lurc-<lcpcndenrc 

14 m 

Viscous damping 14 316-317 
control systems 3 437 
vibration damping 14 316- 
317 

see also Damping 
Viscous flow 5 322; 6 541; 

14 334* 

Bernoulli's equation 5 324 
boundary-laver 2 307 31 1 
see also Streamline flow 
Viscous force 14 332 
Viscous friction see Friction 
Viscous magnetization II 595 
Viscous shear 14 333 
Etfcum album 8 517; 12 25 
Viscan scries 2 469 
Vishnuites decipieus zone 14 32 
Visibility: airport 1 95 
fog 5 366 

under water 12 105-106 
weather station 14 458 
Visibility meter 10 172-173 
Visible horiuNi 6 479 
Vifible radiuioa jw L^ht 
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Vifibte spectrophotometry 

itm 

Visible spectrum 12 586*587 
see Light 

Viiiblc speech 10 121 
Vision 7 125; 12 S09; 14 384* 
339*. 488-489 
after-image 14 399 
anatomical basis 14 995 
atypical stimuli 14 334-$35 
behavior, ontogeny of 
2143 

binocular 13 128 
blindness 2 261 
color 9 292. 299 
eye passes 5 172 
hweal 14 996 
human 14 394 
[xripheral 14 33C-998 
photopic 5 170; 14 995-398 
scotupic 5 tVO; 14 935 936 
sensory learning 12 182 
s}>acc {)era*ption 14 997*998 
'•tcreosTopic IS 128 
time perception 14 937-998 
viMial acuity 14 397-398 
sisual stimuli 14 394-335 
while 14 489 

Vision amt action |>aitcrns 
2145 

VistaVision 3 127-128 
Vistula River 5 122 
Visual acuity 14 937-338 
Visiiai binaries 2 187 
see tttso Binary stars 
Visual colorimetry 3 901-302 
Visual comparators 3 929-930 | 
Visual cortex 14 395 
Visual flight rules (VFRl 1 162 i 
Visual learning 12 189 I 

\'isiul fK'rception see Vision 
Visual pliotumeter 10 170 
Visual purple 5 162-171; 14 396, 
941 

Visual s|>ertr»scopy 12 586 
Vitaccae II 543 
Vital capacity II 528 
Vital staining 5 1!K) 

VitalHum 1 259; 3 247 
Vitamin 14399-340 

alpha carotene H 940 
pare-aminobenzoic acid 
I 319; 2 194 
ascorbic acid 1 574 
bacteiial coenzyme 2 19 
bacterial nutrition 265 
beta caro^ne 14 940 
bioassay 2 193-195 
biocbemiitry 2 199 
biotin 2 194. 245 
choline 2 194; 3 85 
dally allowanon 14 341 
deficiency 4 1(9 
&MolubleM9S9 
folic add 2 194, 5 969 
foodi971 


Vitamin— coni. 

inositol 2 194; 7 121 
lipolc acid 2 194 
niacin 9 92 

I nicotmic add 2 194 

j nutrition 9 235 

pantothenic add 2 194; 

9 597 

production by veasi 
14 604 

pyorrhea 11 107 
pyridoxal 2 194 
pvridoxainine 2 104 
p>ridnxitie 2 194 
quantitation in cliniul 
pathology 3 192-202 
iibollaviii 2 194; 11 561 
supplements, .nninial-fced 
conqwMiiion 1 426*427 
swine pioduttion 13 941 
(liiaiiunc 2 194: 

II VW 

vitamin A 14 340 
vitiimin 2 1!M: 14 341 
\ilaniin 11, , 2 |9(. 

14 142 

vitamin 1> 14 343 
vitamin K 14 944 
water-soluble 14 339 
Vitamin A 5 IH5. 14 340-341 
blood plasm-* consimicnu 
2 266 

carotenoid 2 528 
deficiency eCfectx 4 296 
foiMt5 37l 
pnxluction 14 341 
bliarV hveroil 12243 
value in ne* :tioi- 14 340 
\ ilaniin II 5 951 
Vitamin lli 5 369 
Vitatmii 111 aee 'riiiamini 
V'ltamui sec Riboflavin 


Vitamin B com|flcx»cont. 
see also Adenylic add; Bio 
tin; Folic add; Inositol; 
Niadn; PABA: Panto- 
thenic add: Riboflavin; 
Thiamine; Vitamin Bn: 
Vitamin Bia 

Vitamin C ire Ascorbic acid 
Vitamin D 4 236; 5 185; 14 340, 
349-344* 

bioclimatic aspects 2 200 
tiaily dietary allowance 
14 343 

industrial production 
14 349-344 
milk 8430-491 
rirkelN II 566-567 
Vitamin l)-i 14 343 
Vitamin I), II 343 
Viumin F. 5 371. 14 940, 344* 
deticienev 4 236; 14 344 
fuiHl a 371 
piodiulion 14 944 
p\t.in 11 108 
teqiiiirmetils 14 944 
Viljiiiin G Ace Riboflavin 
Vilaniiii 11 M‘e Rioiiii 
Vitamin K 14 310, 344-945* 
blourl (uagiilaiion 2 266 
<leficien<y disease 4 296 
focMlSS?! 
pmdiirtion 14 945 
vitamin Ki 11 195: 14 344- 
945 

vitamin Ks II 195; 14 944 
S4:» 

vitamin Ka 14 344-345 
\'itaniiti M 5 369 
Vilelliiir .uh'iies 2 484 
litelline membiatie (iiiverie- 
brate einbivology) 7 226 
Vitellitie niMubrane (ovum) 

9 460 


Vitamin Ba see Pantothenic 
acid 

Vitamin Bn 14 940. 341 312* 
bioassay 2 194 
cycloserine 9 644 
daily requirement 14 942 
deficiency 14 941 
foods 371 
pyridovine 4 236 
Vitamin Bfz 4 296; 14 940. 942- 
349* 

bioassa) 2 194 
cobalt 3 247 

daily requirement 14 342 
deficiency 14 342 
in Euglena gir/i/ir 2*241 
food 5 371 

production IS 178: 14 342 
949 

Propionibacceriaceae 11 16 
synthesis 14 942 
Vitamin B complex 9 615 
defldency 14 324 


Vitelline seiiis. changes during 
development 2 4H5 
Viti Ia;vu 4 44 
Viticuittire %ee Grape culture 
Vitiligo; pigmentation 10 225 
' liOv 3 IH8, U 251: 7 436. 

12 70 

I Vitis lahriurana 6 251 
j I'tlir /ubniirA 6 251 
Fihs rotKnrfi/o/m 6 251 
Fi//r v/m/era 6 251; 14506 
Vitiaiii 9 229, 232-233 
Vitreledonrlln 4 40 
VUreosnlla filiformis 2 192 
Viticostillatea 2 192 
Vitreous Ixxly (eye) 5 166 
Vitreous chaml>er (eye) 5 166 
\'iticous enamels 8 285 
Vitiic luff 14 134 
Vitrification trmperatmes 
3 163 

Vitrified rircon 10512-519 
Vitrinite 9 292 


\'itriolic add set Sulfuric acid 
Viiiuphyrcs? 11; 10521; 11 560 
\ iverridae 2 529; 9 148 
Viviaiiite 14 345-946 

annabergite 14 345-946 
erytlirite 14 945 
odofttulite 14 945 
\ tviparidae 9 610 
Vwifhitus 12 6<}9 
Voc.ll colds 14 346 
< \ <Kodcr 14 346 
! cafiacity 7 101 
. \ oilka 4 253, 255 
VogcvProskauer test 12 14 
Vogesiie 7 389 
Vogt. R. 9 502 
Vogt. \V. 4 581: 5 190 
\'oicc box see Larynx 
Voicr cuil 12 2U4 
\'oicv-o{>crated antiregenera- 
tiun fradiotclrphony) 1 364 
Voice-opt'raied earner (radio- 
telephoiiv) 1 961 
j \uidsiutioul Mills 12 452 
Voigt, W 8 67 

Voigt effect: magnetooptica 
8 67-68 

Volaii9 412.4U* 

VoUtili/ation 14 346-347 
Volatili/afion prorcsses: nun- 
feitoiH pyiometallurgy 

11 125 

Volcanic ash 11 116; 14 159-134 
alterati..n to Umtonitc 

a 162 

Mulo soils 12 494 
origin of bentonites 2 169 
ill siiale 12 24J 
silirenus sediments 12 140 
Volranic breccia 2 926; 14 199 
Volcanic caldera 14 350 
Volc.'inic dome 14 950 
Volcanic eatthquakes 12 150 
Volcanic erupt. oos J4 948-955 
''ai'thquakes 14 955 
siibinaiine 14 350 
Mirlace deformations 
14 954 

tsunamis 14 955 
Iviics 1 4 954 

see also Volcano; Vokan- 
ology 

Volcanic fumarolcs 6 325 
Volcanic gases 14 953 
Volcanic glass 14 347-348 
alteration in sediments 

12 140 

alti'iation to montmorll* 
Ionite 2 

composition 14 948 
ftevilriflcation 14 348 
formation 14 348 
obsidian 0 244 
periile 16 21 
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Volcanic glaa— cont. 
pitchstone 10245 
riiyoUle II 560 
•truciure 14 947 
texture 14 947 
water content 14 947*949 
Vdcanic landfornu 14 950 
Volcanic mudflowt 14 950 
Volcanic rocki 7 16 
Volanlc venu 10 422; 14 34B 
type! 14 948 

Volcano 6 120; 14 948-951* 
andetitic 18 419 
atmospheric gases, origin 
ofl691 
basaltic 18 419 
composite 14 950 
Europe 5 120 
fault occurrence 12 149 
oceanic islands 9 261 
products 14 948-950 
pyrodastic materials 
II 116; 14 199-194. 949 
seamount 12 122 
shield 14 950 
structure typa 16 84 
submarine 9 261: 14 950 
tumuli 14 349 
types 14 348 

$ee also Igneous rocks; 
Lava; Magma: Volcan- 
ology: specific names of 
volcanoes 

Vcdcanology 14 951-855 
composition of magma 
14 999 

earth vibrations 14 955 
energy sources 4 602 
physical properties of 
magma 14 953-954 
surface deformations 
14 354 

types of eruptions 14 354 
Vokhooia votborthi 9 942 
Volga River 5 122 
Volgian stage 7 925 
Volhatd titration 13 605 
Volmer, M. 9 586 
Volt 14 355 

absolute 4 458-459 
reactive 4 436: 14 368 
Voli-ampere hour 
measurement 4 426 
Volt-amperes 1 274; 14 968- 
969* 

measurement 14 9M-969 
Volt-ohm-milHamoieter 14 974 
Volta. A. 2 292: 4 459. 462 
Volta effect 19 581 
V<du River 1 109 
VolUge: Ohm's law 9 277 
Kiixhhoffs law 7 969 
see tUso Potential, electric; 
PcMential difference 
Voltage addition (analog) 
1969-970 


Voltage amplifier 14 955-960 
audio amplifier 14 557-956 
cascode amfdtfler 2 597 
cathode-follower stages 
14 958-959 
differenUal 14960 
direct-coupled 14 955. 959 
560 

grounded-grid 14 959 
impedance-oouplcd 14 957 
impedance matching 

7 98-99 

preamplifier 16 565 
RC-coupled 14 355-957 
transformer-coupled 
14 957-358 
tuned 14 855 
video 14 955 

VolUge divider: networks 
4192 

potentiometer 16 542 
VolUge doubler 14 966-967 
Vtduge drop 4 222 

Kirc^hoffslawTSdS 
transient, deetric 14 91 
wiring (electric) 14 522 
VolUge measurement 14 360- 
361 

clcctFometer 4 498 
galvanometer 6 21*24 
high-frequency 14 361 
methods 14 360-961 
nonsinusoidal 14 361 
osdUoscope, cathode-ray 

9 492 

oscilloscope methods 
14 361 

potentiometer methods 

10 549 545 

small voluges 14 961 
spark-gap method 14 900 
vacuum-tube voltmeter 

14 254-256 

voltmeter 14 360, 369-974* 
VolUge-multiplicr circuit 
14 966-967 
high-voluge power 
supplies 10 561 
Voltage rqpiiation 4 494; 

14 361-962 

eleoric power generation 
4 494 

VolUge rqfulator S 274; 14 962- 
986* 

ballast resistor 2 75 
dectrtc dUtribution 
systems 4 425 

electric power generation 
4494 

electronic 14 962-964 
gas-tube regulator circuit 
14 362 

induction 14 965-366 
power supply, electronic 
16560 


VolUge rcgulaior^conf. 
power-syitem 14 964-966 
step 14965-966 
thermistor 18 555 
vacuum-tube regulator 
dreutt 14 962-964 
voltage-regulator tube 
14 968 

Zener diode 14 144a, 610 
VolUge regulator, automotiw 
14 966 

Voluge-regulator tube 6 60-61, 
215; 14 367-368 
Vedtage sunding-wavc ratio 
(V^WR): measurement 
7 44-46 

VolUge surge IS 929 
subMation protection 
4449 

Voluge-uipler drcult 14 367 
VoluicoeU4 459 

storage battery IS 159 
Voluic pile; electridty 4 462 
Volumeter 9 516 
Volumetric technique 16 454 
Voltmeter 14 969-374 

averai^-readtng 14 960 
calibration 14 960 
dassifications 14 369 
digital 4 19! 

dectrodynamic ac 14 971- 
972 

electronic ac 14 974 
electroiutic 4 536; 14 370- 
371 ^ 

indicating 14 960 
moving-coil 14 369-370 
moving-iron 14 972-979 
moving-magnet 14 970 
recording 14 360 
rectifier-type 14 360. 979 
974 

thermovoltmeter 14 379 
vacuum-tube see Vaoium- 
tube voltmeter 
yottzia palmeri 4 108; 12 187 
Vedume; moment of inertia 
8 566 

Volume expansion, coefficMsit 
of 19 549-550 
Volume force (lattice 
vibrations) 7 414 
Volume inti^fpal: Gauss* 
theorem 6 80 
integration 7 169-171 
Volume measures 8 188 
j Volume per cent 9 361 
I Vdume perturlMition 16 99 
Volume reverberation (sonar) 
12504 

Vdume of revolution 2 042 
I Volume unlt(VU) 14 974 
Volumetric analysis 14 974-979 
buret 2 972 
pipet 16 241-242 
dcncion 18 ^5-601 


Volumetric effidency 14 S 75 
Volumeirlc flask 14 875 
Volumetric method: gai 
analysis 6 46 

Volumetric titration 14 $74 
VolunUry muscle 8 696 
VoluUdae694; 11 19 
Volutin S 169 

Volvocales 2 601; 8 76a, 81; 

18 591: 14 975-S76* 
Votvoddae II 54 
Volvox 1 295; 2 001; 8 80; 8 169. 

9 569, 10 275: 11 59; 14 37>; 
Volvox ttMreus 16 212 
Voh/ox globator 10 212 
Volvulus 6 72-74 
Vomer 12 979 
Vomeronasal organ IS 22 
Vomiting gas 8 45 
Von Alberti. F. 14 81 
Von Ardenne plasmotion 
ion source 7 245 
Von Baer. K. E. 6 174 
Von Baeyer, J. F. A. 1 242 
Von B^krsy. G. 6 S56a 
Von Brand, T. 4 202 
Von Ebner. glands of 13 668 
Von Edtvda, R. 8 162 
Von Euler, U. S.6484 
Von Frey. Max 18 490 
VonFriKh, K 1012^ 

Von Gierke's disease 9 262 
Von llfvcsv. G. 8 366 
Von jauregg, J. W. 9 564 
Von lauc, M. 9 592 
Von Liebig, J. 5 215; 10 280 
Von Mchring, J. 7 163; 9 592 
Von Meyer. H. 1511 
Von Mises function 8 269 
Von Muralt.A .8 642 
Von Neumann. John 3 638 
Von Neumanii-Morgenstein 
oxiperative solution 6 29 
Von Recklinghausen's disease 
12869 

Von WeiraaeCkcr, C F. 9 504 
VOR 9 20; 14 976o 

see abo VHF omnidirec- 
tional radio range 
VOR-DME 9 15 
Vor«f cell; chlorine manufac- 
ture 8 70 

Vorttc 9 15; 14 976a* 

Vortex 14 376a 
arrays 14 876a 
I free 14 976a 
noise 1 182-189 
sheet 14 S? 6 a 
tube 14 S76a 
Vortex cavitation 2 574 
Vortex street, Kirmln 7 332: 
14S76a 

Vorticella 16 20; II 54 
Vosges-Proskauer test 7 48 
roskhod / 12 540 

rmhhod a It 540 
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Yostoh J IS MO 
Voitok II 12 540 
yoitoklll 12 538. 540 
}ostok IV 12 538. 540 
r 12 540 
Vostok VI 12 540 
Voftok. Anurctia 4 327 


Vno Pbnina 5 118 

VTOL set Vertical take>of{ and 
landing 

VTOL airplane 1 86 

aerodynamic force 1 86 
VTVM see Vacuum-tube 
voltmeter 


VuUlemin. P. 1 464 
Vulcimicina see NovtModn 
Vulcan cannon 1 534 
Vulcanian eruptions 14 854 
Vulcaniaition: rubbn 11 636 
rubber products 11 646 
Vulpecula8412, 414* 


Vutpes fuha 5 490 
Vultur gryphus^ 178 
Vulture 6 345; 14 377* 
Vulval gland 12 60d 
Vulvovaginitis 2 3 
Vya»r glass 6 209 
Vyaon 5 244 




W Virginis stars 14 278 
SVaagr. P. 5 51 
Wackcnroder's liquid IS 262 
VVadswoith mounting 4 141 
Wage iiiamtivcs 14 379*580 
methods cngmeei ing 8 341 ■ 
542 

wrork measurement 7 82 
Wagciier, S. 13 552 
Wagencr^ larva 4 111 
WAgner branch 2 442 

cajMCilaiiie mea&uiement 
2 442 

Wagiicr'Mmwein rearrange* 
mint 13 127 
stciic effect 13 130 
latituinerism 19 402 
Walil, A. a 10 422: 14 66 
Wahl. A. M. 19 17 
WaikatcinoAna. loike 1 672 
W.)ikalo River 1 671 
Waiiaiapa. l.ake 1 672 
WaitaVi River 1 671 
hakullpu, Take 1 672 
Wake ^v.jgiiing vessels) 14 380- 
382 

ftietional 14 380 
measuiemeius 14 S82 
{M-raisteiicc 14 582 
jwtential 14 380 
propeller 14 582 
wake flow 14 382 
wave 14 882 
Wake flow 5 324; M 382 
Waksman, S. A. I 464, 476; 

9 95 

Waksmania (Microbhpora) 

IS 176 

Waif hie 9 504 
Walcott. C. D. 1 431 
Wald, A. 6 28 
Walden inversion 13 125*127. 
129 

organic reaction media* 
nisra 9 400 
raccmizatlon 11 198 
Walden’s rule (viscosity) 14 333 
Wjldeyer’s ring 7 632 
Walker. A. 14 229 
Walker. W. H. 3 28 
Wa'ktng stick 9 416: 14 582- 
385 « 

acoustical treatment 9 129 
sound transmission 1 519 
Wall-bearing construction 
2 364 

Wall ccHistiucticm 14 883 


Wall rock aiteration 9 379 
Walla Walla Plateau 9 160 
WalUby 7 530 

Wallace. Alfred Russel 1 425, 

5 152; 7 496: 12 567; 14 620 
Wallacea 4 555 
Wallatv's Line H 623 
Waller. F. S 125 
Waller, J. S 359 
Wallerian degeneration 9 68 
Walleye 14 383 
W.illi5’N product 12 194 
Walnut 14 383 384 
W^alrtu 14 584 
W.ilsh. B D. 7 I22a 
Walsh, Lieutenant Don 2 110 
Walton, J R 14 67 
W'anioHcopf 2 560 
Wanaka, loikr 1 672 
Wanganui River 1 671 
Wapiti 4 560 

Waible fly 4 212: 5 362, « 680 
Warbler 14 384 
Wurhiiig. (1 5 21: 10 208 
Waiburg rcspiromeCer 2 26 
W'anI, Marshall 1 464 
Ward lanmard speed con^iol 
system 4 229 
direct-dirreiil genersuor 
4 225 

diicct-tiureiil motor 4 229 
servomotor control 12 2t*4 
Warfare aerial I 534-537 
amphibious 7 595-3% 
aiitisulmiaiine sre Antisub- 
marine warfare 
naval see Naval warfare 
Warfarin 19 256. II 615 
Warhead, nuclear 1 535-544 
Waling, E- 9 225 
Waring’s theorem 9 226 
Warm air healing system 
13 384-385 
components 14 385 
ratings 14 385 
register, aii 11 424 
Warm front 5 539; 8 350 
W'arm Springs. Crf-oigia 
13 551 

Wainer, L. 7 559 
Warning devices: alarm 
systems 1 222; 5 278 
see also Signaling 
Warp beam IS 586 
Warping: textile 13 534 
Warping, earth aust 14 385* 
386 


Warping, earth ciust— ronf. 
diatrophism 4 103 
Glacial Epoch 6 192 
Waiieii truss 2 .332; 14 121 
Watnoi /constellation) 
iff Orion 

Warrior coal field 9 150 
Watrior-Tombigbec Waterway 
7 116 

I Warship .tee Ship, naval 
Wart 14 136. 551. 586 
Wart vims 14 528. :i28tf 
Warta River 5 122 
Waiwick. B I.. 12 252 
Wasatch formaiioii 11 388 
Wasatch gioiip 9 478 
Wasaicti Nfoniilains 9 157 
Wawitch Range 9 160 
W’asli hming 2 298 
Wash cu.i< 10 592 593 
Wash oil 3 255 
Washer 14 586 
W^tshlllgloll, 11. S. 4 546 
Washington n.ivel orange 
10 181 

W'ashkrn, E. II 598 
W.tsp M 586 

belhylid 12 405 
I jHitier 12 405 

I spliccoid 12 405 

Wasp Hy 4 212 
WasjMloy 7 266 

nickel allov 9 96 
Wussetimiri test IS 575 
lytic leactioii 7 659 
Waste cniitrul: production 
methods 10 644 
Waste Uispc^l (food) 5 384 
Waste disiKisai. radioactive 
8 131-132 
Watch 14 387 

chnmoinciet 3 116 
escapement 5 68-69 
Watei 6 546. 14 387-389* 
arte.siaii 6 277-278 
aimos))heric .tee Cloud 
physics, Hydiomcicorol- 
ogy; Piecipitatitm 
/meteorology) 
cavitation in 2 572*578 
chemical propeities 14 388- 
389 

dew 4 90 

atuarine see Estuarine 
otxaiK^rapby 
fire extinguidier 5 278-279 


Watei -cont. 

fresh supjdy at sea 3 182 
gaseous state IS 76*77: 

14 387 

giound see Ground water 
heavy see Heavy water 
hydrology 8 556-557 
hvdrolysis 6 557 
hydroineteoKilogy 6 5W- 
562 

liquid 14 388 
matiagcmcnt 14 393 
mine 8 494 <95 
iniiirial 8 463 
normal vibration modes 
8 552 

oasis 9 238 
oil-field 9 510 311 
I oxygen 9 4/3 

in plant nutiition 10 280 
profiertics 14 388 
rjicljr cdioes II 212*212e 
radiation damage II 223 
raw II .148 
lefiigerant 11 415 
rural sanitation 11 653 

KA 12 101-118 

soil 12 421 
xolld 14 387 
soiiiuuns in 14 388 
as a solvent 12 493-494 
speed of sound in 14 431 
supercooled 3 216 
surface microlayer 12 I04a- 
1945 

(licim.il expansion 13 549- 

550 

world supply 13 817 
Water, sod 12 421-422 
Watet-activ. ted batteries 
II 485 

Water analysis 14 389-391 
compieted test 14 390 
confiimcd test 14 .390 
menibraiie filters 14 390 
most probable number 
(MPN) 14 390 
presumptive test 14 389- 

390 

quantitative ItnUng 14 589 
sanitary standards 14 390- 

391 

Water balance 4 5W 
Water-based painu 19 495 
Water Bearer 1 496: 8 412-413 
Water bloom 3 77 
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Water boatman 6 401; 14 S91* 
Wat« body 6 565: 14 399 
Water-borne diieasc 14 411 
infectious disease cransmii- 
lion? 94 

Water bug 8 251; 14 391* 
Water cell 4 159 
Water-cement ratio law 8 363 
Water cbevrotain 1 568 
Water color (oceanography) 
12117 

Water conservation 1 110; 

14 391-895* 
crop irrigatitm 14 392 
in^nati<wial agreements 
14 395 

land management 14 393 
organizations 14 595 
precipitatiim 14 392 
runoff 14 393 
saline water reclamation 
IZ IS 

surface water 14 391-392 
underground water 14 391 
water management 14 393 
water pollution 14 392 
water rights 14 893-894 
water use 14 392 
water waste 14 393 
watershed amirol 14 594- 
395 

Water-content measuicment see 
Moisture-content measuK- 
ment 

Water-cooled reactors 9 195 
Water-courses 1 1 581 
Water decontamination 4 38 
Water-deficient r^ions 4 342 
Water disinfecunts 1 475 
Water distribution systems 
14 405-407 
standpipes 18 390 
Water -drive recovery 10 77-78 
Water erosion 18 498 
Water exclusion, oil well 
9 297-299 

Water flea 8 563; 6 292: 14 395* 
Water flow pyrhellometcr 
18 266 

Water gap 9 148 
Water gas 14 389 
fuel gas 5 552-553 
Water-gas coke 3 271 
Water gas reaction 2 463 
Water-gas shift reaction 6 547 
Water glass 12 311 
Water hammer 14 396-398 
basic equations 14 3% 
chart of pressures 14 397 
Water lettuce 1 497 
Water main 14 405-407 
Water mass see Ocean water 
masses 

Water microbiology 14 398 
sewage disposal 12 215 
water-borne disease 14 411 
Water moccasin 8 815 


Water molecule 14 387 
Water-moss 8 77 
Water net 8 76a 
Water oak 9 237 
Water penny beetle 8 278 
Water pig 2 448 
Water pollution 14 392, 399* 
sewage disposal 12 214 
Water {mwei 13 318; 14 399- 
400* 

fall line source 5 179 
from streams 14 399 
tidal barrages 9 251 
from tides 14 399-400 
water conservation 14 392 
Water properties 14 388 
Water purification 14 401 
thickening IS 601-602 
Water quality: chemical com- 
positions of 6 568 
geographic variations 

13 320 

ground water 6 278 
lakes 7 387 
river 11 582 

seasonal vatiation IS 319- 
320 

sediment effects 18 320 
stream flow rates 18 320 
surface water 18 319-320 
Water recycling: space flight 
12 540 a 

Water relations of plant see 
Plant, water rdations of 
Water re{)ellcnt8: textile 
18 541 542 

Water resource nunagemeni 

4 400-401 
eadogy 4 400-401 

Water rights 14 393-394 
Water scorpifm 6 401 
Water snake 14 401-402 
Water softening 14 402*403 
hard water 14 402 
Ion exchange 7 241 
phmpiiatc 10 136 
water treatment 14 408-409 
zeolite 14 611 
Water solutions 14 388 
Water storage- icservoir 11 487 
Water strider 6 401; 14 404* 
Water supply engineering 

5 149; 14 404-407* 
canal 14 405 
distribution 14 405-407 
distribution-system de^gn 

14 406 

fire hydrant 14 406 
ground water 14 404 
pipeline 14 405 
pumping station 14 406 
r^rvoir 11 487 
salt-water intrusion 14 404 
snow surveying 12 392-393 
sources of water supply 
14 404-405 


Water supply engineering 
—cont. 

spring 14 404 
surface water 14 405 
transmisdon 14 405-407 
tunnel 14 405 
water ubie 14 404 
water treatment 14 407-409 
well 14 404-405 
Water-supply studies 18 318 
Water table « 277-278; 14 404, 
407* 

in beaches 12 303 
cave 2 571 
detert 9 238 
flood plains 10 259 
playa surface 10 415 
and saline soils 12 429 
spring (water) 18 18 
Water theory 1 39-40 
Watci -thinned paints 9 493 
Water thrush 14 384 
Water transportation 14 64-65 
Water treader 6 401 
Water treatment 14 407-409 
aeration 14 409 
chlorination 14 408 
coagulation 14 407 
diatomaceous earth filters 
14 408 

disinfection 14 406 
filtration 14 407-408 
rapid sand filters 14 406 
saline water reclamation 
12 13 / 

sedimentation 14 407 
slow sand filters 14 407-40R 
water softening 14 41^-409 
Water-tube boiler U 412 
beiit-tiibc 14 412 
feed water 5 108 
feeil-water regulation 2 275 
marine 8 102d 
straight-tube 14 412 
W,iter tunnel 5 343; 14 409- 
411* 

applications 14 409 410 
cavitation studies 14 409- 
41U 

cmistruction 14 409 
hydroelasticity 14 410 
instrumenu 14 410 
limitations 14 410 
see also Towing tank 
Water vapor IS 76 77; 14 387 
atmospheric content 8 214; 
6 515-516 

biodimatology 2 200 
dehumidtfier 4 45 
Water vapor, atmospheric: 
absorption bands 8 323 
infrared radiation 8 322 
Water vascular system 18 52 
Water wells 6 276 
Water-willow 14 132 
Waterdn^ 8 214 


Waterfall 5 860; 6 453 
escarpment S 69 
fall line 5 178-179 
fiord 5 277 
Waterfowl 14 490 
W a terhouse-Frederikson syn . 

drome 1 78-74 
Waterleaf 14 132 
Waterloo quartzite 11 183 
Waterroefon 10 874; 14 411* 
melon growing 8 214 
Waterproofing basements 5 482 
Watershed 6 561 
control 14 394-395 
rainfall measurement 

11 212a 

WalersipOTa 2 354 
Waterspout 14 411 
Waterton Glacier Internatitmal 
Peace Park 9 157 
Watertoti pool 9 5 
Watkins, D. A. 14 69 
Watkins gun 14 69 
Watson. E. V. 12 64 
Watson, J. D 2 62; 8 672 
Watsim. K. 9 78 
Watson, K. M. 6 42 
Watson, S. W. 7 375 
Wirsnn-C:rlck UNA model 
4 66 ; 9 213 
Wair, C. 3 69 
Watt 4 435; 14 413* 
absolute 4 458 
rclathm to honepower 
6 4!>2 

Watt, lames 8 4, 119; 9 537, 
IS 165 

Watt-hour 4 425 

Btu relation 2 349 
relation to calorie 2 419 
Watt-hour meter 4 426: 14 413* 
414* 

commutator 14 413 
electric energy measure 
ment 4 426 
induction 14 413-414 
mercury 14 413 
principle of operation 
14 413-414 
special 14 414 
totalizing 14 414 
Wattle 7 446 

Wattmeter 4 455; 14 414-417* 
electric power measure- 
ment 4 435; 14 414-417* 
electrodynamic 14 414-415 
dectiodynamic instrunw®* 
4 477 

electrostatic 14 416 

harmonic measurement 

6 340 

polyphase 14 416-417 
thermal 14 415*416 
Watts, J. W. U 80 
Waucoban epoch 2 41^ 

Wave (capiUary) 14 417 
rip|Ue 4 219 
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Wave Cunction— 4roni. 
parity 9 S65-567 
quaniuni mechanics 
11 159160 

quanuim theory, nonrela- 
ti>i8tic 11 163I6<( 
transformation theory 
U S3 

Wave guide » 413; 14 420 424 
aiiieniiaH I 448 
attenuation of hollow wave 
guides H 424 
band designation for rcc- 
LiiigiiUr tv(K‘ 14 422 
bends 14 423 

cavity resonaunr 2 576 577 
circular 14 421 
directional coupler 4 231 
hollow 14 57-58 
impedance standauh 7 39 ! 
joints 14 422-423 I 

junctions 14 423 \ 

long-distance liausmissioii | 
14 424 ; 

Maxwell's equatiom 14 421 , 
microwave trammission 
lines 8 422 
panicle accelerators 
9 582a-563 

phase velocity 14 422 
leciangular 14 421 422 
leflecdoit c<N4r«> icnt II 397 ' 
shajies 14 424 

staiuhiig wave dctcctoi j 

13 30 

transmission coefiicimit j 
U 397 j 

liaiisniissioii modes i 

14 421 ' 

Wave-guide antenna 1 447-448 j 
Wave guide ronitnunications ! 

14 424 j 

Wave iinjiedunce (electromair- j 
j nctic radiaiion) 4 494-495 
I of empty space 9 277 

I icflcction and (uiisitiission 

cocUicicnis 11 3% 
Wave-making machine 12 270 j 
W'ave-making tc&istaiuc 12 270. 
276-279* 


Wave (internal) 14 417*418 
Wave (phyiics) 14 418-419 
coherent wavea 7 184185 
diffraction 4 132*139 
electromagnetic wave 4 496 
gravitational 6 266: 11 437* 
interference of waves 
7 183*189 

sine wave 12 340-341 
standing wave IS 36 
stationary wave IS 57-58 
see also Wave motion 
Wave (sea) 12 99 
Wave (seismic) 12 150-151 
Wave (ship) 12 278 
Wave (sine) 12 340-341 
Wave (standing) 12 I46fr 
Wave (swell) 12 99-100 
Wave (wind) 12 99 
Uase (worm) 7 464 
Wave, atmosplicric (tabic) 

8 331 I 

Wave, aimpressinn 12 2!M*298 j 
Wave, clastic: earth 4 552 < 

Wave, ocean see Ocean waves j 
Was-c acoustics 1 518 I 

Wave analysis, in towing tank 
14 4 I 

Wave .tiiahvcT 6 340 j 

Wave celerity 14 432 
Wa\e cnnvorgrnce* shore proc- ' 
esses 1 2 301 

leitarc 3 213. 12 ">0!' • 
W.IVC cyclone (ineteoiology) 

5 53H 5.19 I 

V\.»r diseigeiue shoie pim' j 
rvses 12 301 

Wave drag, aerodynamic see } 
.4rtod>iumic wave drag 
Wave eqiution 14 410 420 
analog soliitiiin 1 385 
cavities 14 420 
with damping 1 385 
cicctiic di{Kde radiation 
14 420 

plane-wave solutions 
14 419-420 

resonant lines 14 420 
SchWidinger 12 69 
spherical wave solutions 
14 420 

standing wave solutions 
14 420 

wave motion 14 425-429 
Wave erosion 12 300 
Wave experiments: in towing 
tank 14 4 

Wave filter: electromechanical 
14 183 

Wave forecasting: naval mete- 
ondogy 8 8 
ocean wavcn 9 259 
Wave function: atomic struc- 
ture and spectra 1 658-660 
exclusion principle 5 137 
free-electron theory of 
metals 8 499 


W.ive-incasiiiing devices 
j (ocean) 9 259-260 
Wave mechanics 1 4 424-425 
ripple tank U 579 580 
W'avc miciophune 8 363-364 
Wave motion 14 425 429 
acoustic waves in bars 
14 426-429 

acoustic waves in gases 
14 426-428 

aoiustic waves in liquids 
14 428 

acoustic waves in solids 
14 428-429 
ainpUcude 1 350 
in crystals 2 338 


Wave motion— cont. 

Doppler effect 4 264-265 
electromagnetic waves 
14 425-426 

on flexible stretched strings 
14 428 
frequency 5 
fundamental relations 

14 425 

gtoiip velocity 6 285 
light 7 502 

one-diniensional plane 
waves 14 427-428 
one dimensional spherical 
waves 14 428 
(leruHlic motion 10 IS 
plane wave propagation 
14 426 

ill plates 14 429 
lefractioii 11 405-4(Mt 
sound 12 509-518 
steady slate 14 429 
siqK'i{N)Sition piinciple 
1*1 304 

wave eqiialum 14 419, 426 
<ce (ifto Wave (physics) 
Wave moiion in fluids 14 429- 
432 

acoustic waves 14 430 431 
apphcalioiis 14 429-430 
riassilieatton 14 430 
seiMiiii waves 14 432 
WMse moiion 14 425 429 
/one of action 14 431 
/one ot sileiuo 24 431 
t Wave iiiotiuii in liquids 14 432 
4.14 

fl<NKl wave 14 434 
li>diauiic jump 6 52U .527 
oscillaroiy waves 14 432- 
433 

ripple lank 11 .579 580 
solil.iiy waves 14 434 
standing waves 14 433 
surges 14 434 
wave motion 14 425*429 
wave niiinbet 1 3.50 
Wave miinl)ei (spcttiosiopy) 

I 654 

; Wave optics *4 434 

electron wave optics 4 514 
’ Wave packet 14 434 

quantum ilieory, nonrela- 
tivistic II 175 

Wave-particic duality: Comp 
ton effect 3 355-356 
quantum mechanics 11 1.54- 
156 

Wave plate 10 451-452 
Wave propagation: ripple tank 
study 11 560 

in wave guule 14 421-422 
wave motion 14 425 
Wave radiation, ‘deerromag 
I nelic 5ee Elcctioinagnctic i 
] radiaiion 


Wave lefraction see Refractlcm 
of waves 

Wave ix'llcciioii (electromag- 
netic waves) see Reflection 
(electromagnetic radiation) 
Wave icflcction (seismic) 12 151 
Wave-shaping circuits 14 442* 
443 

damping circuit S 153-154 
clipping circuit 3 20.1 
compaiator circuit 3 330- 
331 

I limiter circuit 7 516-518 

I iniiltivibralur 8 628-632 

! palse geiicialot 11 93-94 

leUxatioii oscillator 11 438- 
440 

saw-tooth 12 43-47 
N<|iiare wave IS 28 
lugger ctKuit 14 91 
Wave .siipeiheatei tunnel 
14 502r 

I Watt- train 12 .HOO 
j Wave traps I 4H2 
*Vavc vector, electron 2 91 92, 

I 33H, 5 499 
W.ivp w.ike 14 381-382 
Wave windings (ai mature) 

14 505 

Waved whelk 14 488 
I W.iveroiiii 14 434 435 
i ilixioilioii 4 2.56-2.57 

s.tw tooth 12 4.1 17 
sine wave 12 340 341 
sqti:i«r wave 13 28 
j Waveform, nonsmusoidal 
I 14 435 138 

' effect of c*ven harmonics 

{ 14 436 

j eflect of odd hai monies 

I 14 436 

I even and cwld functions 

I 14 437 

j fotuier series representa- 

tion 14 4.15 436 
haimomc a*u'ly/er 6 339- 
340 

power factor 14 437 
RMS value 14 43? 
syminetiy 14 436-437 
Waveform detir'iuination 
14 438 

oscilloscope 9 426-432 
Wavefront: elc< trumagnetic ra- 
diation 4 494 

Huygens* principle 6 521- 
522 

relraciicm 11 405 
Wavciengdi 14 438-439 
angstrom unit 1 406 
Wavelength measurement 
14 439-441 
by frequency 14 485 
mterferouiecer 14 439 
LKher wires 14 439 
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Wavelength measutemcnt 

-^n(. 

itanding>wave detector 
U96 

tuned circuits 14 439-441 
wavemeter 14 442 
Wavelength standards 14 441- 
442 

angstrom 1 406 
improvements 14 442 
other Mcoiidary standards 
14 441-442 

* primary cadmium stand- 
ard 14 441 

published data 14 442 
seamdary iron standartls 
14 441 

spectroscopy 12 591 
WavelUte 14 442 
Wavemeter 14 442 

abscMrption-type 14 440 
calibration 14 442 
cavity resonator 2 577 
Lecher wire 14 439 
miaowave 14 440 
lesonani'cavity microwave 
14 441 

Waves: harmonics 14 436-437 
nonsinc 14 436-437 
poiuiiiaiion 10 448 
symmetry 14 346 347 
Waves, electromagnetic see 
Electromagnetic wave 
Waves and wave iorres 3 24 1 • 
242 

Waves oC larger amplitude: 
waw motion in ftuids 
14 431-432 

Wax. animal and vc‘getablr 
14 443-444 

acid value 14 443-444 
cell walls in plants 2 617 
epidermis, plant 5 37*39 
iodine value 14 444 
lipid 7 529 
Reichert Mcissvl value 
14 444 

lapunification value 14 444 
sources 14 443 
structure 14 443-444 
see aim Caiboxylic acid 
Wax. native mineral 9 47B 
Wax, petroleum 14 444-445 
dewaxing (petroleum) 4 91 
paraflTin 10 72 
purification of crude wax 
14 444-445 
uses 14 444 
Wax ester 14 443 
Wax gland IS 334 
Wax myrtle 8 683 
Wax palm 2 522 
Waxwing 14 445 
Waxy-dectrolyte (primary bat- 
tery) 10 588-589 
Waxy maize 4 92; IS 50 


Weak interaction (physia) 

13 362 

electron capture 4 503 
parity 9 566 

Weapon, naval see Armament, 
naval 

Weapon, nuclear 1 535-544 
Weapon A 1 4845 
W'eapon systems: naval 
atinament 1 542e 
Wear resistance 6 337-338 
Weasel 14 445-446 
Weather 14 446 

see aim Meteorology 
Weather (forecasting and pre- 
diction) I 628, 14 44G 454 
adiabatic diagium 1 632- 
633 

automatic data processing 
14 456 

aviation forecasting 1 95- 
97*: 14 453 
basic premises 14 449 
(fiitets and offices of fore- 
casting 14 451-454 
ci<»ud prediction 14 451 
from dat>i to forecast 
14 447 

developimmt 14 446-447 
dynamic iiielhods 14 448 
evaluating foreusting 
14 447 

extended range numerical 
prediction 14 451 
flcKKl forecasting 14 453 
future developments 
14 447 

hurricane warnings 14 453 
long-rutige foiecasting 
14 447 448 

longer-peiUKi forecasting 
14 448 449 

machine pioduccd prog- 
noses 14 448 
medium-range forecasts 
14 148 

National Meteorological 
tVnter 14 152-453 
numerical ralciilatioii of 
climate 14 451 
numerical mctbcMis 14 447 
numerical weatlicr predic- 
tion 14 450 

precipitation prediction 
14 451 

radar stoim tucking 
B 318-319 

udar weather cdiscrvations 
II 212 

river forecast center 14 453 
semiempiiical techniques 
14 447 

ship routing 12 284-285 
ship Touting forecasts 9 8 
short-range forecasts 

14 448 


Weather (forecasting and pre- 
diction)— conC. 
short-range numerical pre 
diction 14 450-451 
statistical linear regression 
14 449-450 
statistical procedures 
14 449 

statistical weather fore- 
casting 14 449 
tornado warnings 14 453 
upper dir waves 1 163 
wave forecasting 9 8. 259* 
see also Climatology; Me- 
teorological codes; Me- 
teorological inslrumen- 
tation; Soundings (mete- 
orological): and entries 
under Meteorology 
Weather-avoidance radar 8 319 
Weather b«il1(Mms IS 426 
Weather charts 14 446-454 
iMibai (mcteonilogy) 7 273 
274 

isothc-imal ctiait 7 290 
Weather dtstiJTbance!i 8 326 
radai ob>erv<itioii 1 164; 

8 320 

we aim Stotm 
Weather element 14 446 
WcMtlici map 14 454 456 
analysis 14 454 
laisiimic traiivmmion 
5 176 

wind roM:^4 496 
Weatlicr niodifuation 14 456- 
457 

for agricultuie 14 4.56-457 
fog (oiilrol 14 457 
frost piolectioti 14 457 
inducing raintall 14 457 
Wealhei louiing 12 284 
We.ither st.itioii 14 4.57-458 
aeronautical meteorology 
I 97 

aviation 14 456 
density of observational 
networks 14 458 
first-order 14 457-458 
fiequenty of ohservalUins 
14 458 

radiosonde data 14 458 
second-order 14 458 
transosonde 14 458 
types 14 457-458 
visibility 14 458 
see also Weather (foreust- 
ing and prediction) 
Weathered rock 7 316 
Weathering processes 4 74: 

6 139 140; 7 551-552: 14 458- 
460* 

chcmicil 14 458-460 
in d^rts 4 74-77 
exfbtiatiun, rock 5 143 
frost action 5 541 


Weathering proceMes-cont. 
laleritc. origin 7 md-iuj 
Uthotpherc, geochemiiiry 
of 7 551-552 
mechdiiial U 458-459 
as ore guides 11 20 
plant nutrition 14 459 
product! 14 459 
in sedimentary rocks 
12 132 

in soil formation 12 414 
solution, undergrounil 
7 332-335 
types 14 458 459 
Weaver, J. 10 375 
Weaver finch 12 562 
Weaving IS 535-536 
Web-spinning sawfly 6 574 
Webb. J. H. 10 162 
Weber 14 460 
Weber, E. H 10 125 
WclH:r. H. 11. 8 642 
Weber, J. 11 457 

relation to gauss 6 80 
WVbcr Deep 12 531 
Wcbriiaii appaiatus .1 648 
Ciupeiloinies 3 222-223 
Weberian ossicles 10 125 
Wchei’s law 12 178 
Webster. T. 13 523 
Weliworm 2 552 
Weildcll .ScM 1 440;% 251 
Wedge 171; 14 4(i0 
Wi'dgc rtxim we Anechoic 
cbaralier 

Wcdge-s}M)>cd iM*ctlc 3 277 
Wexiging. frost 5 540 
Weed killer see Herbicide 
Weed oil 6 422 
Werptiig KiiropcMn Ijccch 2 130 
W'eevil 14 460-161 
railropteij 3 27.5. 284 
Weft: textile 13 534 
Wrgelius, C. 2 495 
Wegener, A 10 445; 11 597. 

13 223 

Weglaiska, B. 13 397 
Wclmelt. A. 4 519 
Wehrlite 4 294 
Weidenreich. F. 5 478; 9 612 
Weierstrass, K. 8 177 
Weieistrass canoniial form 
4 561 

Weierstrass oomparihoii test 
12 192 

Weierstrass condition 2 409-410 
Weierstrass formula 7 165 
Weierstrass functions 4 563 
Weierstrass sigma function 
4 563 

Weierstrass reta function 4 563 
Weigeia 10 179 
Weight 14 461 

apothecaries’ 8 188 
atomic 1 662-663 



WttHng ofMif 


Wcighc-^nt 

avoirdupois 8 188 
carat 8 188 
measures 8 188-189 
molecular 8 5&6'556 
Troy 8 188 

see clso Mass: Weight 
measurement 
Weif(hC buret 2 372 
Weif;bt density 4 62 
Weight measurement 14 461- 
464 

balance 2 73-74; 14 461- 
462 

electrical weighing systems 
14 463 

hydraulic scale 14 462-463 i 
mcchanical-typc industrial , 
scales 14 462 ' 

IK'iidulmn-rype mechani- [ 
ral scale 14 462 
pneumatic scale 14 463 
spring Made 13 15. 

14 162 

vnliimctrlr Inad element j 
14 463 \ 

Weight |>ci cent 3 361 ! 

Weightlessness I 6%. 12 538. j 


Welded Joint 7 516*; U <«■ 
465- 

strength 14 465 
Structural coimeclion 
13 199-203 
types 14 464 

Welding sind cutting of niet.ds 
6 344: 14 465-469 
aic see Arc welding 
argon 1 530-531 
automatic 14 467 
cold welding 14 468 
cored electrode 14 467 
(nveied electrode 14 466 
electric fee Are welding 
flame cutting 14 469 
foig<‘ welding 14 468 
gas welding 14 468 
induction welding 14 468 
inert gas-inctal arc weUI- 
ing 14 467 

metal ineit gas 14 467 
metallurgy 14 46K 469 
nniifusion welding 14 468 
oxygen cutting 14 489 
oxvgeii use 9 471 472 
fKiwder metal forming 
8 286 


I l^^jrSdng (mineTal)-con(. 
I driller’s log 14 470 

I electric 14 471 

j electromagnetic 14 471 

I focused-currenc 14 471 

gamma ra\ 14 471-472 
geochemical 14 472 
gcophunc 14 472 
geothermal 14 472 
induction 14 471 
ncution 14 472 
photoelectric 14 472 
ladioartivity 14 471-472 
icsisiivits 14 471 
sonic 14 472 
spontaneous {Kitential 
14 471 

visual wall logging 14 470 
Well oidnitig. set titeury 
12 205-206 
Well ptinip 14 405 
Well-i>pe manometer 8 93 
Wellington formation 11 387 
Wril)H)iiil systems 14 472 'I73 
Welsbarli. C. F. Auer vtm 
9 34, 10 564: IS 610 
Welsbatli gas mantle 12 588 
ItVfiei/w/ii'i 6 226, 8 241; 


14 404* 

spate flight 12 SfOo 
VVeil-Fclix traction II 45 
Heil I'cltx test 13 H 
ii(VellSM»ses 11 560 
s|K>tied ievci, Rinky 
Mountain 13 14 
tick typhus 13 631 
ty}ihiis. epidemic (louse- 
borne) 14 176 
Weill. R. 3 257 
Will's disease II 4; 14 464' 
laiindue 7 302 303 
I eftfo^ftira 7 475 
Weinbeig, A. M. II 366 
Weinberg. W. 6 338 
Weinberg's differential method 
6 .506 

Weiner. J. 3. 10 232 
Weinnutnnia 3 187 
Weimraub. E. 2 .300 
Weir: canal 2 434 

flow nteasuieiucnt 5 318- 
319 

Weiss. P. .5 229 
Weiss magneton 8 67 
V^'oss molecular 6eld 3 229- 
230 

Weiss theory ot ferromagnet- 
ism 5 229-230 

W'eissenbcrg technique 14 560 
Weissfield 5 230 
W.Msxkopf. V. F. n 287 
Weissman, S. 1. 4 516 
W'cirmann. C. 1 34 
Weirsileker, C. F. von 
4 553 
Wei 2 552 

W'eld (Reseda luteola) 5 296 


pnxrsses 14 466 
resist aiue upset welding 
14 468 

icsisiance weMing II 495- 
406 14 167-468 
.s|H>l tee S|>ot welding 
submergixl arc welding 


13 121 

j VVrnUickian series 12 327 
j W.nt !■ W. 10 340 
; Weniw'oith, ]oM*f»li 5 496 
. Wcniwoith quick return mech- 

• atiism 5 486 

• W'dil/el-Kiaincrs-BriUouin 
I mcihiNl 10 41 


iheriiial cniliiig 14 469 
theimit welding 14 168 
torch IS 681 

j tungsten incit gas 14 467 

I ultiasonic welding 14 438 

! welding ptoccssi*s 14 46i 
I Wc4ding totth 14 46B 
I Weldment 14 465 
! Well 14 460-470 
I aiiesMn 1 553 

] c.ising 14 469 

diilled 14 469 
dug 14 469 

water supply eiigineeriiiK 
14 404-405 

see also Chi and gas wells 
Well drilling see Ib^ring and 
drilling, mineral. Oil and 
gas well drilling 
Well -drilling muds 2 163 
Well logging (mineral) 14 470- 
472 

acoustic 14 472 
caliper 14 472 
core lugging 14 470 
cuttings analysis 14 470 
dip 14 472 
directional surveying 
14 470-471 


Weulnig Hoffman disease 
H iJVt 

Weinn, A.3 17.457-458 
Weiner. II. 10 36 
Weinei. 1. B. 3 624; 14 66 
Weinei (oiii|)lcx 3 457 
VVeriir’' t«K>idinatinn emnponds 
3 17 

WeiiR*rile 12 51 
Werniike, C 1 489 
Wcridike’s diseav; 13 598 
Weilhcinicr. M 18 33 
West, ( A. 6 185 
West Aiisliaiia Current 9 249 
'.Vest Orcetilaiid Cut tent 9 249 
Weal Indies 14 473 476 

Bahama Islands 14 479-474 
climate 14 473 
(;uha 14 474-475 
fauna 14 473 
flora 14 473 

Greater Antilles 14 474- 
475 

Hispaniola 14 475 
Jamaica 14 475 
I/ssscr Antilles 14 475-476 
main volcanic arc 14 476 
outliers 14 476 
Puerto Rico 14 475 
temperature 14 473 
Tobago 14 476 


West Indies>*cont. 

Trinidad 14 476 
Virgin Islands 14 475 
West Nile fever 1 499: 14 476- 
477* 

West Nile virus 14 477 
West Sand Mountain 9 150 
West Spiisbeigen Ciirient 1 626 
West Wind Hrift 1 438. 626; 

9 249 

Wcxterfield, F. 10 125 
W'l^tcTgaard. H. M. 4 4 
1 Westeihout, G. 8 11 
Westetliei 14 495 
Wcsierly jet stream 7 310 
Western bluebhd 2 271 
Western boundary currents 
9 247 

I W'csu-tii Carpathians 5 118 
I Wcmicin Caucasus 5 118 
I Western chicken flea 12 345 
I WiMern equine encephalitis 
I (WKK) 1 490; 4 587 
! Western Ghats 1 586 
■ Western gieltr 6 ^8 
j Wcsieni hemlock 6 410 
j Weslein tanager 13 .388 
; W'estinghuusc-Nultall flexible 
ampMng 3 .526 
Weston, K. 4 5{K) 

Weston cell 4 4.59. 500; 14 478- 
479 

Weston saturated i.idmium cell 
14 360 

Westphal balance 2 74; 4 63 
density measurement 4 63 
Westphalian stage 2 470 
Wet-acid process 10 133 
Wet adiabatir lapse rate 1 632 
Wet assay J 593 

I Wut-bulh temperature 8 513» 
I 515- II 82 
i Wet cell 14 477 479 
j air-depolari/ed alkaline 
1 rell 14 477 478 

alkaline cell 14 477-478 
electrical si.i.idards 4 458- 
'59 

Lalande cell 14 477-478 
Weston standard cell 
14 4/8-479 
Wet rlassiffcrs 3 1.56 
Wet conosion 3 487-488 
Wei gas, natural 9 5 
Wet hare 5 367 
Wet snow avalanche 1 693 
Wet iqdnning: fiber 5 242 
Wether € 227-229 
Wetherill, G. W. IS 522 
Wctlabilirv IS 315-516 
Wetted surface (ships) 12 277 
Wetterstcin Oebitge 5 li? 
Wetting agent 12 393:< IS 321 
agent 12 3%-894 
fire extinguisher 5 278 
beriddde 6 420 



A. 


Wetutein, A. 1 2SZ; 6 2S5 
Wcvcr, E. 10 127 
Wexler. H. S 170 
Weyl. H. 11 4S7; 14 200 
Whale 14 47!) 

gesucion period 0 182 
Whale liu 1 340 
Whale oil 5 189 
Whale shark 12 243 
Whalebone whale 2 660 
Whaling: annual catch 8 112 
Antarctic Ocean I 438. 440 
Atlantic Ocean 1 627 
amwrvation 8 115 
Wharf 10 216; 14 479* 
bulkhead 2 370 
caisson foundation 2 389 
Whartcm Deep 7 56 
Wheat 10 374; 13 50, 123; 

14 479'48r>* 

Avon 5 183 
bran 14 483 
Bievor 5 183 
Burt 5 183 

chnnitosome number 
14 480 

Ckinlcy 5 183 
rtilturai practices 14 481 
diseaM* ruiitrol measures 
14 483 

diHCHM's 12 388; 14 481-483 

flour 14 484 

food B 372 

germ 9 212 

gum 6 298 

Henry 5 m 

leading ptoduuTS 14 479 
Lucas 5 163 
market classes 14 480 
Nuicd 5 183 
origin 14 480 481 
Peniioll 5 183 
processing 14 483*485 
Ramsey 5 183 
Rescue 5 1 83 
RusscU 5 183 
Saline 5 185 
Selkirk S 183 
varieties 14 481 
Wheat rockcliafer 7 1 22d 
Wheat joiiitworm 6 581 
Wheal stem sawfly 6 580 
Wheat strawwnrm 6 581 
Wheat thrifu 19 (K28 
Wheatgrass 9 182 
WheaUdone. Sir Charles 14 485 
Whcatstmie bridge 14 485*486 
acatracy 14 466*487 
adjustment 14 485-486 
bolometer 2 276 
capacitance measurement 
2 442 

insulation resistance test- 
ing 7 162 

Kelvin bridge 7 934*395 
sensitivity 14 486 


Wheatttone bridge circuit 
4 484 

Wheatstreak mosaic virus 
14 328a 

Wheel and axle 14 487 
Wheel base 14 487 
vehicles I 47 

Wheel bug 6 409; 14 487* 
Wheeled crane 9 536 
Wheeler. J. A. 12 60c 
Wheeler, Mortimer 1 513 
Wheeler cell 9 70 
Wheelon process 12 250 
Whelk 11 18; 14 487-488* 
Whetstone 10 202 
Whuwcll. W. 19 635 
Wliey 2 536; 3 II; 8 436 
cunteulraled 8 436 
Whip-scorpion, uilless 1 300 
Whipple, F. 1.. 9 310, 315-316; 
4 587 

Whipple, G. 5 523 
Whipple's disease 7 223 
Whippoorwill 2 448; 14 488* 
Wlii|Mnake 2 255 
Whi|>stock deflecting tool 
9 294-295 

Whipworm diu^se 14 468 
Whirligig beetle 9 276 
Whirliwul bath 13 595 
Whiskas, crystal 14 488 
Whiskey 4 253, 255 
Whistle pig 14 541 
Whistlers' astionomical 
geophysics I 606 
radio-wave propagation 
I] 322 

sferics 12 237-238 
Whitby, L. 19 244 
White 14 -188*489 
White. E. tl. 12 540 
White. C. F. 7 I22a 
White, H.J. 4 538 
White, R. W. 9 81 
White ant 19 494 
White aisenic 6 421 
White ash 1 576 
White Band bituminous shales 
8 251 

White bass 2 108 
Wliile-bellird martin 8 156 
White blood cell 2 263 
White Carpathians 5 118 
White cedar 10 117 
White Chianti 14 507 
White clover S 220 
White clover mosaic virus 
14 326a 

White crappie 9 599 
W'hite dwarf star IS 39*43; 

14 489* 

Einstein shift 4 417 
evolution 19 109*110 
White-faced glossy ibis 7 1 
While fir 9 277 
White-fringed beetle 14 460 
White-fronted goow 6 297 


White ibli 7 1 
White iron 2 540 
White iron pyritc 8 101 
White Jurassic 7 325 
White-key scale 12 48 
White lead: white pigment 
10 223-224 

White metals; bearing 2 119 
White Milan (turnip) 14 164 
White Mountains 9 I4S 
White nebula 0 24 
White nickel ore 9 94 
White Nile River 1 109 
White noiM 9 119: 14 489 
acoustic noise 9 117 
electronic oruntermeasures 
4 522 

radar 11 208 
White oak 9 237; IS 119 
White oil 10 72 
White perch 2 108 
White phosphorous 10 134 
chemiluminescence 9 46 
Incendiary 7 54 
pigment 10 223-224 
White pine 10 235 
White pine blister rust 14 73* 
74, 217 

White pine M«evtl 14 461 
White vilmon 8 505 
White .Sands National Monu- 
ment 9 160 

White Sea 5 115: 9 271 
White shrlm]^12 308 
White-tailed deer 4 42 
White- tailed ptarmigan II 85 
White tin 13 647-649 
White wheat 14 480 
White wine 14 507 
White-winged cronbiU 9 S55 
Whiteraps 12 100 
Whitefish 9 223; 14 489* 
Wliilehead, A. 11 436 
Whitehead, A. N. 7 581 
Whitening agents ^optical 
biraclies) 19 530 
titanium dioxide 19 653 
Whiteprint 10 146 
Whites 7 464 
Whiteware 9 167 
Whiting 19 .337 

marine fisheries 8 119 
Whiting. P. W. 12 251 
Whitman, P. M. 7 41! 
Whitman beardless whentgrass 
5 183 

Whitney, Eli 10 643 
Whitney. H. 6 254 
Whittaker, R. IS 239 
Whittingham. C. P. 10 186 
Whitworth, J. 7 528 
Whitworth screw thread 12 85 
Whooping cough 1 466-467; 

2 218; 9 66 ; 14 489* 
Brucellaceae 2 952 
Pertussis 7 34 


Whooping crane 9 536; If 572 
Whorl 5 274 

fingerprint 9 273-276 
integumenury patterns 
7 177 

Widal's reaction 12 16 
Widal's test 14 173 
Wide area telephone service 
(WATS) 19 436 
Wide-cut gas oil 10 54*55 
Wide-screen motion pictures 
cinematography 9 125 129 
stereophonic sound 9 357 
Widman, J. 1 62; 19 291 
Widmanstatten structures; 
ntetallography 8 293. 295 
meteorite 8 314 
Wiedemann-Franz law 14 4H0* 
490 

Earth (licat flow) 4 333 
thermal conductivity 9 9{Hi 
Wiedlniann's law 4 525 
Wiegand. C. 1 481 
iriefatidiWfa 9 505 
Wien, W. 4 462a 
Wien bridge oscillator 9 423 
Wien effect 4 487 
Wien frequency bridge 5 50R 
Wiener, A. 3 201 
Wiener, Nuiliert I 677. 3 .til. 

638 , 

Wieiici process 4 257 
Wicnerwald 5 117 
Wien’s displaccineni lau 6 t7t 
Wien's ladiation law 6 373 
Wiet/e field 9 306 
Wigglesworth, R. 6 403 
Wigman. Maty I 552 
Wigner, K. P. 5 289: 11 365. 

366; 14 400 
Wigner effect 11 2^ 

Wigner eiicigy 11 225 
Wigiier-Seit? nietliod 14 490 
Wilbur, J. B. 1 364 
Wild ballistic camera 9 .361 
Wild columbine 12 146 
Wild ginger 1 592 
Wildcat well II 25 
Wildebeest 6 2% 

Wildfire IS 663 
Wildlife conservation 14 4*»0- 
492 

action programs 14 492 
conservation measure^ 

14 491-492 

conservation problentf 
14 491 

management 14 491-492 
Wildlife management 4 400 
eo>logy 4 400 
Wiley sorghum 5 183 
Wilke, G. 3 640 
Wilkins, J. E. 11 366 
Willamette Valley 9 162 
Willans tines 7 206 
Wniemite 14 492*, 612 



Wiltiaotf. C. M. 7 47$ 
WUliam** F. C. IS 160 
WilHams. H. J. $ 23$ 

Williams. L. S, 2 655 
Williams. R. C. 8 376; 14 329 
Williams tube 1$ 160 
Williamsburg alfalfa Illume 
S 183 

Williamson. E. O. 1$ 248 
Williamson ayntliesis 5 85 
lf'i7/(amjonia 9 505 
Williamsoniaceae 8 639 
W'illiwaw 1 523; 14 495 
Willow 12 8; 14 492 499* 
dune veji^tation 4 293 
Willow fly 6 394 
Willow oak 9 237 
Willow thrush IS 615 
Willstaltcr, R 1 454. 3 77. 641 
WillsUUer synthesis 14 208 
Wilms tumor 7 342-344 
Wilson, C. B. 7 476 
Wilson. C. T. R 3 955 
Wilson. C. V. 2 171 
Wilson. James 6 215 
W'ilson, O. C. 9 26 
Wilson cloud chanibei 9 212- 
'^1-1. 10 161 
W’ilson globe 6 215 
Wilson’s disease 2 265 
liver disoiders 7 563 
inctabtdic disorders 8 258 
nervous system disutders 
9 71 

Wilson’s snipe 12 390 
Wilson’s theorem 9 224 
Wilt. 11 W 10 1H6 
Will disease 2 1 18; 9 600; 

IS 292 

see aiw Plant diseases 
Willing 10 295-296 
Wilting cocflicient 5 14 
Wiinsliurst machine 4 540 
Winch 6 461 
Wincklcr, J. R. 9 500 
Wind 14 493-495 

above 100.000 feet 8 320- 
321 

all-weather flying 1 96 
anemometer 1 402 
anticyclonic circulation 
14 499-494 

Atlantic Ocean 1 624 
atmospheric high 1 640 
atmospheric low 1 642 
averai^ fluctuations in 
9170 

ticking 2 3 
baroclinic 6eld 2 102 
barotropic held 2 102 
Beaufort scale 14 499 
bora 14 495 
Chinook 9 69 
dimatology 9 174-178 
convergent patterns 14 494 
Coriolis effect 8 410 


Wind— coni, 
cyclone 8 641 

cyclonic circulation 14 499- 
494 

direction 14 499. 496 
divergent patterns 14 494 
dust storms 4 296-297 
effects on ocean surface 
9 245-247, 263 
fetch 9 257 
foehn 5 120; 14 495 
frontal zone speed 5 599 
geostrophic 6 178 
gradient 6 244 

' gradients and sound I 632; 

12 515-517 

I hurricane 6 520-521 

isobars and pressure gra- 
dients 7 273 274; H 196 
isotachs 7 290 
jet stream 7 310 
katabatic 1 440, 524; 8 332 
khamsin 12 348 
land brcc/e 8 332; 14 495 
local 14 495 
measurement 1 401-402: 

14 493 

minor terrestrial 14 495 
mistral 14 495 
monsoon 8 584-585 
mountain 8 332; 14 495 
mountain (Icc) wave I 96 
radai obsenation R 318 
rocket obscivalions 8 320 
$21 

sea brec/e 8 332; 14 495 
sirocco 12 .348 
spe(*<l 14 493, 4% 
squall 13 21 [ 

ihuiuletstoiiK'* IS 617 I 
tornado IS 68.5 
trans|MiTl of sediment 
12 136 

upficr air circulation 
14 49.5 

upper-air nmasuretneiii 
1 692 

valley 8 532. 14 495 
veering 14 286 
wilHwaw 1 525; 14 495 
zonal surface wind 14 49 ^ 
49.5 

Wind-chill index 12 180 
Wind deposits- dune 4 292 
dust 4 296 
loe-ss 7 574 
sand 4 296 

Wind erosion 12 432. 446 
Wind loads IS 202 
Wind Bwajurement M 495-496 
direction 14 496 
si/c of sample 14 495-496 
speed 14 496 
Wind |wwer M 496 
Wind Rivci Range 9 156 
Wind rose II 651; 14 496 
Wind-sbift line 14 506 


Wind speed: sea surface 

droplet projection 12 104 
i04a 

upwelling of sea surface 
' H 210 

j Wind stress 14 496-497 

I internal horizontal stresses 

I 14 497 

I on ocean surface 9 245-247, 

I 2.55-2.56. 263-264 

pressure 14 497 
structural design 13 196 
upwelling of sea surfaa* 

14 210 

Wind tunnel 5 343; 14 497-501* 
air-atT furnace I 503 
air-\clucitv measurement 
1 221 

airstieam 14 198 
blow-down 14 500 
c'ontiiiiious siifiersonic 
14 500 

flow vUualiration 14 
499 

hy(K>i sonic 14 500-501 
hypervelodty 14 501'502d 
imliaft 14 500 
intermittent 14 500 
low spe^ 14 499 
measuicmcnts 14 498“i99 
model fotces 14 498 
nuKlel moments 14 496 
iiUMlel stiriace prevurcs 
14 498 
nor/le 9 174 
problem.'! for 14 497 
icaction of model on air- 
stieam 14 498 
shadowgr.'iph 14 498-499 
shock waves 14 499 
suix'isunic 14 500 
temiicraturcs 14 498 
lest conditions 14 497-498 
tests 1 189 
transonic 14 499-500 
Wind iiinnel instrumentation 
14 502d 504 

direction piobca 14 503 
hi>t wire' anemomeiei 
1 402 

humidity measurement 
14 502d 

mass flow 14 503-504 
scttheien photography 
12 57-68 

shadowgiaph 12 298-239 
shock-wave display 12 298 
299 

temfierature probes 

14 502d 

turbulence measurements 
14 502d-50S 
yaw sphere 14 589 
Wind-tunnel tests aircraft 
model 1 189 
aircraft testing 1 189 


Wind-tunnel tests— cent, 
airship 1 218 
horizontal buoyancy tats 
2 372 

Wii^ turbulence (autonicd>lle) 
9 123 

Wind vane 14 493 
Wind wa^ 12 99 
Windage and friction loss: 
electric rotating machinery 
4 449 

Windblown sediment 12 136 
Wmciitigs (electric machinery) 
14 504-506 

armature windings 14 505- 
506 

field windings 14 504-505 
synrhroiKnis generatcMn 
1 282-283 
Windmill 14 496 
Window (microwave) 2 576 
Window (sound transmission) 
1 .519 

Window, atmospheric water 
vapor 8 322 . 

Window glass 6 207 

optical materials 9 352 
Window winged moth 
7 464 

WincIwanI Passage 2 521 
Wine 14 .506 508 

alcohol ronmiit 14 507 
clasNificaiion 14 5(M>-507 
picKluciion 14 507-508 
spoilage oiganUms 14 508 
Wine vinegar 14 .324 
Wing 1 )98-190; I4 508-509 
aerodynamic center 1 84 
aerodynamic foicc 1 85 
aer.'triastlcUy I 90 
airfoil 1 198199 
angle of attack 1 90 
aspect ratio 1 589 
downwash IS 228 
drag 1 86, 200 
landing flaps 14 509 
lift 1 85 

lifiing-llne tbc'ory IS 228 
loading 14 509 
section see Airfoil profile 
stall 1 86 

subsonic flight IS 224 
In transonic flight 14 61-64 
iipwaih IB 228 

Wing, rotating: auiogiro 1 674 
Wing loading 14 509 
Wing motion 5 301 
Wing nut 9 231 
Wing structure I 206; 14 510- 
518* 

airfoil 1 201. 206 
airframe 1 206 
beam shear materia! 

14 514-515 

bottom of wing box 14 516 
choice of material 14 618* 
514 
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Wing structiirf— ronl. 
dmign 14 510*513 
flight loads 14 511 
gust loads 14 511 
landing flaps 14 517 
landing loads 14 511-512 
leading edge structure 
14 516-517 

maneuver loads 14 511 
net wing loads 14 512-513 
prime structural franm* 
work 14 514-516 
structural materials 14 510 
takeoff loads 14 5]]'5I2 
top of wing 1 h)X 14 515-51C 
total flight load 14 510 511 
trailing edge structures 
14 517 

V-n diagram 14 511 
wing ribs 14 516 
wing statistics 14 516 
wing-to-fiiselagc stnictiiic 
14 517-518 

wing weights 14 516 
Wingate sandstone 11 388 
Winge. O 12 220 
Winged Horse 5 412-414; » 610 
Winkler. C. A. 6 176 
Winkler -Bach formula 3 632 
Winning coalition: g.ime the- 
ory a 20 30 

W'int^radsky, .Vrgei 2 66 67. 

132; 9 107; 11 552 
Winslow, C. E. A. 12 181 
Winter 6 125-126 

in polar regions 10 440 
441 

solstice see Srdstice 
Winter bud 2 361 
Winter fl<iiinder 5 3i5 
Winter rye 14 505 
Winter squash 15 28 
Winter vomiting disease 14 327 
Winter wicn 14 550 
W'inteiaceae 5 320 
Wiped film vertical still 4 253 
Wiper bending; siiet't metal 
12 2.50 
Wire 14 518 

conductor, clectiic 3 392 
drawing of metal 4 272 
magnet 3 392; 8 26-27 
ntaleiiah 3 392 
shielded 12 254 
telephone system IS 443 
Wite antenna see Antenna 
(aerial) 

Wire-bondctl junction 
duKle 7 3]6d 

Wire line coring 2 297-298 
Wire recording 14 518 

magnetic rccoiding 8 37 
Wire rope 11 627 
flat rope 1 1 SN 
rope drive 11 628 
ftandaitl rope II 627 


Wire saw; quarrying II 18! 
Wire-wound potentiometer 
10 542 

Wire-wound resistor 11 498 
Wireworm 3 287 
Wiring (electric) 14 519-522 
branch circuit 2 319 
bm-bar 2 576 
circuit design 14 521-522 
circuit protection 14 522 
codes 4 440 

condiictot. electric 3 392- 
394 

conductor capacity 14 521- 
522 

conductor si/cs 14 521 
copper low S 472; 14 522 
distribution switchboaids 
14 520 

feeder 14 519-520 
feeder dedgn 14 521 
flexible insulation 7 156- 
158 

fuses 5 577 579 
lighting loads 14 521 
mcthmls 14 521 
inotoi loads 14 521 
panellKMfds L4 526 
primary servire 14 519-520 
printed cirruit 10 593-597 
purpose 14 519 
scomdary servire 14 520 
service enhance 14 519 
switclibiiaid 14 520 
three pliase 14 519 
transfoiiiim 14 519 
voltage diop 14 522 
wiling Nsstenis 14 519 
Wiring diagram 14 522 
Wiisiing's dm t 9 529 
Wii/. II. 9 438 
Wisconsin (Olacial) 6 195 
Wistonsiii Diiftli'ss .\ica 9 154 
WiHconsin {wastreak virus 
14 32Kii 

Wise. W. S 12 1046 
WisUcenu.s, O. 1. 2 574 
U'isluentis, f. 13 125 
Wiswesscr. W. J. S 43 
Witch weed 13 
Witches' briHiin 2 385 
Witches’ -broom viius 1 234 
Witheiiic 14 522 
hariiitii ore 2 95 
carnionate minerals 2 468 
Witschi. E. 11 463 
Wilt. G. 5 65 
Witt. O. N. 4 298 
Will thcoiy 4 298 
Willing, R. 12 103 
Wiwaxia 1 431 
WKB method 10 41 
WMO rloud classification 3 211 
WN virus 14 477 


Wiihler. F. 2 171; 3 249; 5 215: 
9 393 

Wohlfahrtia magnifica 8 680 
IVohlfakrtiu opara 8 680 
Wohlfafirtitt vigil 5 6; 8 680 
Wotbachia II 567 
W'old escarpment 5 GO 
plains 10 258 
Wolf 14 522 

gestation period 6 182 
Wolf, A. 9 70 
Wolf. Max 14 114 
W'nlf-Rayct star IS 44; 14 523* 
Wolf spider 1 496 
Wolff, C. F. 4 569 
K. II 465 

Wolff leaiiangemeiit 13 127 
Wolffin ntrhixa I 497 
Wullfiaii duct 14 222 

rc|mMluctivc hystem 1 1 165 
Wolfian IukIv 14 223 
Wulfle, D.ict 7 495 
WoHraiu 14 138 
Wolliainilr 5 215; 14 138, 523* 
[Wnlbrd.C P.13 516 
Wnl1.is1on, W. tl to 449 
I Wollaston pitsm 10 499 
I WolListonite 14 523 
Wolverine 14 523 
Womb 14 236 2.37 
WoimI 14 524-541 

tailum-H in II 2iit 
(Oil walls 14 r>25 
(oinprrssivc stieiigth 

13 205 / 
dyeing 4 311 
flameproohng 5 294 
baldness of 6 338 
liydioUsis 6 .558 
minerali/od 10 43 
pieservalives 14 539*540 
tensile stieiigtli 13 205 
velocity of sound in 12 516 

WoikI (anatomy and identifiai- 
tioii) 14 524'.526 
anatomy of hardwoods 

14 524-525 

anatomy of softwiMKls 
14 524 

ebony 4 358 
piopertics M 526 
Wood, A. B. 8 138 
Wood, R. W. 11 332 
W«kh1 utcoliol 8 339 
WiKxi liending nielliods 14 544 
WfKHl bnrci 2 131 
Wood-boring fly 4 212 
Wood chemicals 14 526-528 
acetate rayon 14 526 
acetic acid 1 SO 
alkaloids 14 527 
cellulose 14 526 
charcoal 3 10; 14 527 
ilestruettve distillation 
4 SO 

dyes 14 528 


Wood chemicals— eont. 
essential oils 14 527 
lignin 14 527 
naval stores 9 8 
oxalic add 14 527 
paper and paper prodnci, 
9 59»'541 
pine oil Id 236 
rayon U 526 
sugars 14 528 
tail nil IS 387 
tannins 14 .527 
wood pulp 14 526 
WimkI decay 14 528 
W(»od dctcrioiation 14 537 538 
file 14 538 
insects 14 538 
marine borers 14 .538 
Wootl duck 4 290 
WcnkI eiigravlng.H 10 (HHifilO 
WoimI fiber 12 79 
WntNl filler puKlturs 14 '28 ';;i| 

, chemical uses 14 530 531 

[ eonstilueiiis 14 530 

I iMiiiule iKiard 14 .530 

; pulping pTO(es>es li 52*1 

I 530 

WtMKi finishing 14 531-534 
; .ippliralion 14 533 
bleaching 14 .5^ 
deioMiialioii 14 532 
destainiiig M .532 
ev:ihi.atioii 14 534 
exrcruH 14 532-.53‘l 
hliei 6 264 
filling 14 532 
riiiish .ipplication 14 546 
finishing piopeilies of 
wimmI 14 533 
intrtinr 14 532-533 
kinds 14 .532-53.3 
materials 14 .532 
objectives 14 531 
patching up 14 531-332 
IMilibhiug 14 533 
profinishing 14 532 
ptoscTvativC'tieated 14 534 
piiming 14 .5.32 
proct'.ssos 14 532 
lubbing 14 533 
sanding 14 531 
sealing 14 532 
shellac 12 253 
staining 14 532 
surface prcpaiatioti 14 531s 
54.5-546 
testing 14 534 
wa.sh coating 14 .531 
watering 14 531 
wofxiworkiiig 14 546 
Wood hoopoe 3 473 
Wood ibis 7 1 
Wood louM 7 283: 9 327 
Wood's meud 2 387 
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Wood physics U 594*5)7 
bound’Water movement 
14 595 

capillary movement 14 595 
density 14 594 
(lifTeicntial shrinkagt* 

14 535 

electrical properties 14 536 
Itcat of wetting 14 535 
hy^ruscopicity 14 534-535 
mechanical properties 
14 536-537 

moisture movement 14 535 
shrinking 14 535 
specific heat 14 536 
strength 14 536*537 
swelling and prcsstiic 
14 535 

tlieimal amduclivity 
14 535*536 

thi'iliial degradation 
14 537 

theiiii.il diflusivity 14 536 
tlicrmal expansion 14 536 
ihcinial ptO(iei(ies 14 535 
536 

va}iOi niineineiit 11 535 
vcioi'itN of sound ill elm 
12 516 

volumetric shrinkage 
14 555 

Wood pu'M'ivaiion 3 511, 

14 534. 537-511* 
applnation of ptesciva 
tivct. 14 510 
tleieiioiadon itf woml 
14 537 53H 
fungi 14 53T 538 
insects 14 538 
mat me Imreis 14 5.18 
iionpicsMiic apphcal ions 
14 540 

oils 14 530-540 
pieparaOon lor iieatiiieiU 
14 530 

pressure tn'almcnis 14 540 
termites 14 536 
wtxxt treating chaiaderis 
tics 14 538-541 
Wood pulp 9 539-540 

papei and pa{x*r products | 
9 539-540 I 

wood chemicals 14 526 
W<H)d tar 3 541*542 
Wood leclinology 5 44 1 -444 
WoihI thrush 13 615 
Woixl ticks IS 630 
IVood tin 2 539 
WiHid treating 14 538-541 
Wood turtle 3 23: 14 168 
Wood warbler II 388*389, 

14 S28a 

Wcjodchudc 14 541 
Woodcock 3 9: 12 23: 14 541* 
Woodcock. A. H. IS 1046 


IVooden tongue see Actinomy- 
cosis 

Woodhead. A. 4 202 
Woodpecker 12 26: 14 541* 
Woodroaciies 6 586 
WocMltiiff key 8 5 
Womisorre! 9 484 
WtKKlwanl, A. S 10 232 
Wuodwaid. R. 11 190; 13 207 
Woodward, R. B. 3 77 
WoodM’ind musical tnsiitiinent.s 
8 665-666, 14 315 
Woodworking 14 542 546 
finishing 14 545 
gluing 14 544-545 
h4iKls.iwh 14 512 
nailing 9 1 2 
planet 10 266 
planing 14 543-5-14 
s.iwing 12 42; 14 512-513 
sU-.iming 14 544 
lurning 14 16l 
Wocxlwoilh, R. S 8 603 
Woods monocot>lcd(ms 13 121 
W'oiti’ textile 13 534 
\Vool<‘i: Iniidspcakri 7 591 
U'cHiI 14 516 r>l 

atlinn o| cold 14 .550 
action of lialogens 14 519 
action oi heal 11 549 
action of sieain 14 550 
.iction of nr 'T 14 550 
adsaiilagi's oi gi.iding 
14 548 

hlcMcltiiig 2 259 

tlicinuul charncicristUs 

14 5411 550 

('l(‘an ucMd Meld 14 519 
consumpt- • 14 '‘46 
une l«*st 14 549 
cvancx'ihslatioii 3 6h> 
fheing 5 250 252 
fibc'i sliiictiiie 14 510-517 
gtading s\sleiiis 14 518-549 
gtowth 14 547 
length 14 .548-519 
measining dc-vites 14 518 
phvsical pio|M:Hies 14 547 
548 

plasticitv 14 550 
production 14 546 
leprocessed wool 14 551 
reuse of libc'rs 14 550 
551 

sheep 14 546 
technologic.ll advances 
14 550 

textile mitiobiologv 
13 542-542(1 

virgin wool 14 551 ' . 

W'ool fat 14 443 

lanolin 7 399 j 

Wool grease 14 444 
Wool-sorlci's disease I 457 j 
Wool wax U 444 j 

Woolypod vetch 14 310 ! 


Worden gravimeter 19 516 
Work 13 573; 14 551-553* 
and cncigy 4 599-601; 

14 552 

examples 14 551 
rigid-hcMls dvnamics 
I II 575-576 
I sign conventions 14 551 

[ (oiqiie 14 552 
units of 14 552 
I cig H 61 05 
[ foo(-|K>und 5 429 
I f(K)t iKumdal 5 429 
{ fonie 7 3166 
I \jii.ililr force 14 152 ri >>3 

wolk principle 14 552 
, Woik. viiiu,il 14 1286 - 32 Hr 
; Wolk content 14 553 
j Work ilmgiiim 14 552-553 
Wolk K.U10I svstein 14 555 
Wolk littuiion relectronir) 

U r .51 

cniii.irt |K»icnti:i1 ililTci- 
' elite 3 421 

Scbotlkv idfcxt 12 68 69 
I seniicomlnciois 12 170 

' Wotk itirclion filierinodynam- 
its) 14 553 

, Wotk kinetic etieig) iheoiein 
4 m\ 

I Woik iiHMsniciiienl 14 553 557 
devices 14 55-1 

I methcHls eiigimn ing H 341 * 

I 342 

i pic'delei mined cU’inental 

j lime 14 555 - 55(5 

j piocedtircs 14 551 

, si.mdaid d,il.i 11 556 557 

! time loimnlas 14 556-557 

time sludv 14 554 557 
I wage inccntivcrs 14 380 

work samfiling 14 5.56 
Woik piimiple 14 552 
I Work s.inipling 14 556 
I Work siinpHrualion 8 342 
, Wo:K siaiiclaidt/alion 14 557 - 
1 558 

' Wotk^i bee 2 128 
i Workfotte skill lequiremeiits 
I 679 

, Woikman Reynolds effect 4 463 
Woild curves II 415 ; 12 557 
j World lines II 435 ; 12 557 
I World points 12 557 

! W'orld revMiices \ee Earth le* 
I 

I source patterns 
I Worm 14 558 

Nemntoda 9 29*33 
Worm, bristle 1 426 
Woim, horsehair I 573 
Worm gc'ais 6 66 
Worm lube 9 517 
Woin-out basket shell 14 488 
Wort 8 80 

Worthington. I.. V. 2 521 


Worthite 7 266 
iruiliuaiiia 13 366 
Wur/ei, I.. 13 514 
Wound infections 13 36*38 
VVound rotor induction motor: 

speed cxintrol 1 286-267 
Wound'iotor polyphase induc- 
tion momr ^ee Polvphasc in* 
dun ion motor 
Wound tumor virus 4 66a; 

I 14 328a 

; Woiinded-tree beetle 3 277 
1 Wim- 4 245; 5 J5<i Jt57 

I ivr .niuke 12 81 
! V\'u liltKNl Kroiip 2 269 
! Wianiirl Mjiitl I .122, .181 
' Wiap foitiiing: sheet metal 
j 12 250 
I Wicii 14 558-559 
. Wieiicli faiiti 9 192 
! Wtiglil, A. F.. 9 345 

I w'light. n. 1 50 

i Wnght, C. W 4 371 
j Wnght, Orville 6 213; 14 .109 
Wiight. S. 6 505 
I Wrii-hi. Wilhiir 6 213; 14 309 
' Wnght (nl*inining system 9 307 
I U linger 2 634 
‘ Wiinkled hark-heetle 3 276 
{ Wiist 14 559 
i Wnlitig inks 7 112 

■ Wioiight alloys 3 170 471 

; \1ioiight aliiniiiii'in alloys 
i I 296 

! \Vrc>uglit iron 7 259, 14 559* 
560* 

stiuetural materials 19 205 
t W^n neck 8 658 
. Wii.'I' Y 9.567 
I )Vw hereria 8 5fHt 
: iriic hcmiit haru rnfti 5 257, 259 
I IVur/ieiena uiatnvi 5 257. 259 
I \Vw hereria pafifira 5 257 
; Wulfeiiilr 14 560 
I molybdenum ore 6 562 

■ WiilicnbcrgcT i.irection finder 
i 9 20 

I Wiinn (Glatial) 6 195 
I Wuiiz-Fittig reaction 14 5M 
Wiirl/ reaction I 249; 14 5(i0 
Wurt/ilite 14 560 
Wiirtzite 14 560 

ionic crystals 7 247 
lattice 7 247 

I Madelung constant H 15 

WIIM, G. 6 294: 9 2.10. 266 
W'WV radio signals 4 460 
fiequcnry standard 5 504 
time IS 643 

WWVH ladio signals 4 460 
Wych elm 4 564 
Wyckoff. R. W. G. 8 376 
Wye level (surveying) 7 487 
WytiKT, J. 13 .133 
Wyoming Basin 8 618; • 156 




X 


X and A chart II 140 
X band: radar 11 2^1 
X cell 9 552 
X ciiromusome 6 425 
X-cut plate 3 590-591 
X factor 6 412 

\-ray(s) 1 652; 4 66d; 14 567 
568 

absorption of 1 1 302'!105 
autoiadiography 1 601 
brcmsiltalilung 2 350 
(kimptoii effect 3 
(ontraslCil with gamma 
rays 9 197 

detf*ction of hucUmi ex 
ploMoiis 9 IH'i-IHI 
di.igno!i(ic 9 324 
liistoiadUigrapliY 6 450 
9 201 

nii(inr.«liogtapliv 8 166 
370 

nuit.itioii 8 673 
iiucUsir radialicm (biologv) 
9 197 

pji title si/c measuiemeni 
12 349 

radiation (Vlology 11 221 
ladiogiapliv 11 302':)05 
ladiologv n 315 
scattering 1 653; 9 HR 
5crnndar\ I 653 
from sun 13 283 285 
\*iay(s), physical natuic of 
14 567-56B 

quantum theory 14 56B 
Roiitgen's findings 14 567 
X-ray crystallography 8 558. 

14 568-570* 
proteins 11 41 

X ray diffraction 14 570 576 
btagg'a law 14 571-572 
clay raineial studies 3 164 
contrasted to neutron dif- 
fraction 9 88 89 
crysfalline diffraction 
14 573-575 
by gases 14 575-576 
Laue cquationi 14 571- 
572 

Laue method 14 578-575 
by liquids 14 576 
and metamict state 8 296 
molecular biophysics 8 543 
by molten salts 14 576 
noncrystailine diffraction 
14 575-576 
petn^phy It 55 


X-ray diffrarti(>n'-(o»t. 

|K)wder method 14 57 1 575 
protcinK 11 40 
reciprocal lattice 14 572 
rotating crystal method 
14 574 

by solutions 14 57G 1 

x-ray crvstallogiaphy i 

14 568-570 I 

X-ray film 10 157 j 

\-ray niioiesicnce analysis , 

14 576-581 I 

counter tubes 14 580 | 

ayst.ll analy/eis 14 579 { 

j diffractoiiictiv M 580 

i insiiiimentation 14 579 i 

■ M<i5cIcv’s I.IW 14 577 I 

x-ray absotplion 14 .578 ■ 

i ! 

I x-ray mirropi ohe 8 366 j 

1 \ lay minosui|K‘S 8 402 j 

I X lay sfKttrc ^laphs 14 579; 

! \-ra\ siH'tliomi'tiv 8 3G<> 

‘ ‘ . ! 
' \ r.i\ litlH' (»|MTatM»ii 

14,579-580 I 

) \ MY fl(iore>(enr emission spec j 
t tioineter ! 1 582 j 

! X-tav nii.igc s|iectrngrap)i) | 

‘ 8 402 j 

. X-iar tni<ioMo|H. , 

I sco(K‘, \-ray j 

I X lay ojiticji 14 507 568. .•« I ; 

i ''•82’ ! 

( X ray powder diffractometer \ 

I 14 m I 

j X i.i\ |xiwdcr mcthmls 14 .582 - 1 
I 587 I 

! amorphous substances j 

I H 586 

law M 581-5«r. 
dilfratlomeicrs 14 585 | 

lattice genoutry 14 583 i 
solid solutions 14 586-587 j 
X I ay spectra 14 583 
X-ray spectra 14 577-578*, .583 
X-ruy spcciuHlteinical analysis 
14 576-.581 

X-raj sficitrogiapli 12 586 
587’: 14 579 
X-ray rube 14 .5fl7-5;MJ 
gas 14 .587-588 
high-vacuum 14 .588 
high-voltage 14 588-589 
radiography 11 903 
x-ray fluorescence analysis 
14 579 580 


X-iinit 14 590 | 

phi-\ 174 vims 14 828n | 

X-Y recorder II 383 i 

Vaiirhale 2 626. 13 603. 14 526 ! 

cellulose 5 243 ' 

Xainhene 4 303: 11 108 
Xaiithidae 4 34 
Xanthine 2 47; 14 218 
Xanthine dcii)(liogenaiic 6 106. 
113 

Xanthine .ixulasc 5 20-24 
12 1465 

Xanlhninaiosis 8 2(K): 18 140 
Xanthoinnna\ 11 63 | 

XAijthomofiiM Hiwlmtriy 2 283, , 

10 507 I 

citri .5 .547 ' 

pLiirt disiMse 10 314 | 

\»>i/5o»ioUrir niakotats 7 328 
XaiilluitnuHits mahateanttn I 

3 511-5M i 

XanfhornoHAt (thuuutii 12 .5.35 
Xrmihomomis ftriuii 5 540. | 

9 601; 10 420 

Kuuthomonai ytrifnrth 3 483 
Xtwlhomnitay I'lgmVohi 1 529 
X.mihoinytin A 1 476 
Xaiilhophorr 3 99 
neuial nest 9 78 
\.iiitliophyccMe 3 117 | 

lleteiixhloiida 6 127 I 

\aiiihoph>n 2 .528 ft'if). .510, | 

3 92 I 

ChissTtphyia 3 117 119 
IMiaetiphyta 19 H9 
X.inthuK'tiic acid II 193 
vilaniiii H,, 14 342 
.Yaiit/iaun tugiiit 9 452 
Xantusiidai. 13 24 
Xeiurthra 4 411; 12 16.1 j 

Vrutd .1 255 I 

\eiiia (plant lepuKiuciion) I 

11 454 I 

Xniifl llukwni 1 226 

Xrnia nuuntu 1 227 
Xeiiohlast 8 2965 
Xenonyyt 7 14 
111 basalt 2 106 

Xenodm older fallax /one 14 82 
Xcnotith 14 561 
in granite 14 561 
In granodioritc 14 561 
igneous rocks 7 14-15 
in magmas 8 18 
Xenon 5 545: 7 90, U 561- 
5625 I 

analytied inethodi 14 562 


Xenoii—caMt. 

discovery 14 562 
distribution 14 .562 
‘Icctron ronfigiiiation 
4 504 

high-pressure discharge 
6 370-373 

ioniratinn potential 4 .504 
occurrence 14 562 
production 1 637; 14 562 
properties 14 562 
usrs 14 561-562 
Xenon compounds 14 562- 
5625* 

a(|Ucoiis ^neiaistry 14 .562«i- 
5625 

fluorides 14 562ii 
oxirk*s 14 562a 
ra«lioactive isoto|)es 
14 562 

Xenon lamp 13 187-188 
Xeiioplioti 6 224 
Xenoplastif ti4ins|>laiit.ition 
4,571 

Xenopnensta 4 377 
Xfnof}.i\!lti ihroffii 10 255, 

12 3 H, 345: 14 175 
Xenopterygli 6 229; 9 442 
Xc«o/im 9 345; 11 478 
muHnt 9 345 
Xeno/mt iropiVaLr 12 8 
Xenosaurldae 13 24 
XenoUirix 10 590 
Xenoliine 11 342 
Xeniiiigulata II 128, 14 5625- 
567 

Xerarrli suca'sston IS 232 
Xcric environment 5 14 
Xerogiaphv 10 146, IGO 
Xetuphtlulmia 4 236; 14 340 
Xerophyie 4 292a; 5 37-39, 130 
Xctoradioginpliy II 302 
Xeroseie IS 232 
Xerosiii 1 .18 

Xestobium rufwtllosum 8 287 
Xi bypeion see Hyperon 
Xingu River 12 529 
Xilihinema amerirnnum 4 268 
Xipliiitcrnum 12 355 
Xtfthophortu (Flatypaecitm) 
maculatus 12 229 
Xiphosura 8 244; 14 .5626-507 
Aglaspida 8 244: 14 5625 
anatomy 14 966-567 
crab S 530-531 
distribution 14 5625 
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XiphuHura -ront. 

importance U ’i67 
life histoty li 5G2&-564 
IJmulida M 563 
molting 14 564 
mot phology 14 566 
nutrition 14 504-566 
SynxiplMMurid.! 14 563 
XlpliosunUt ( 557; H 244 
l.imulina 8 244 
Syn/ipho^uriiia 8 244 


Xiphydriidac 6 574 
XY switching system 13 357 
Xyclidae 6 574 
Xylan 2 451 
XyltLsUidorus 6 406 
{ Xyleni 2 615; 10 378. 370; 

13 105; 14 5W-595* 

Gbi-rs 14 591 
kinds 14 5<K)-591 


Xylem- -trml. 

parenchyma 14 591 
plant translocation (organ- 
ic solutes) 10 379 
primary 14 591 
secondary 14 591-592 
trachcids 14 591 
vessels 14 591 

Xylene 3 235; 10 48; 14 596* 
Xylene ty[>e oil fraction 6 422 


Xylenol 3 236 
Xyttuopa virginica 6 582 
Xylomyiidae 4 212 
Xylophone 8 665-660*, IS 365 
Xylfjse 8 578 
l)-X>lose 6 31KI 
D( h) Xylose 2 455 
dlpha-D'Xylose 2 456 
Xylulose 8 578 
D-Xylulose-5'phosphate 2 16 



Y 


iYQ 6 m 

1 Y'eaxt— (oMt. 

1 Yellow feiei tonl. 

! Yolk 4 414 

V cliromosunte 6 425 

etologv 14 GOI-002 

Ihioiescent anhbodv 

granules 2 604 

V connection I 276 

1 fcrnientation 14 601 

1 iiiciIkxi n :ik:i 

' ovum 9 458 

V cut pltite 9 591 

fiMKl sjioilage 14 <8)2 

1 livei ilJsoidcis 7 .562 

' Yolk S.IC 14 60.5 

Y-Uelld ttansfui Illations 14 598- 

: halophilic 2 140 

1 mos<]Mao 4 218; 5 6. 8 5()*) 

amniotu 1 328 

599 

! liistnplaMnosi'i 6 158 

tcduiiton in virus viru- 

exti .icmhi'vonic membrane 

y organ 4 596 

im|ieile(t 14 001 

leiiie 1 424 

; 5 158 

> section 9 75 

industnal YVaxi, indus- 

, Yellow rdlei- dtnsiration 5 266 

1 fetal ineinbiane 5 241 

^.ilniia, T. 6 184 

trial 

' Yellon (pIoIk ttiiMHp) H 161 

punentalion 10 253 

Y.tgi antenna 1 447; 14 597* 

' insretx 14 602 

YVIIon gieen algae 3 117 

Yonge, C M I 389 

Vaglou’s elfc*ct.\e teni])culurc 

1 milk 8 432 

^ Y’dlow headed hl.nkhird 2 255 

1 Y on dale Ik’iIs 2 47tl 

13 IHl 

1 uioiphologv 14 5'H)-600 

Yfilow jatirl 6 574. 582 

Yoikshiie swme i1 339 

\.ik 14 507 

I nivcologi. mcdual 8 678 

. Y'cliow uie.dwoim 3 287 

' Y'osemiie Valiev 5 277 

Vakiilat lia>. 4laska 6 19*1 

IKithogeii 9 501; 14 602 

Yellow itiercnrv salve 8 228 

{ Yosida. K 7 112 

\ iin 10 r>;H-556 

1 peilect 14 Mil 

Yellow nickel ore 9 94 

' Young, f. K 12 125 

Naiiii ( N 8 21H5. 9 H t. 5t»t) 

)>livsiiilogn.d plO|M•|lu^ 

Y’ellow Other 7 519 

: Young. 1 YV. 12 510 

13 558 

14 Mil 

' Yellow iHgmriifs 10 224 

; Y'oung. ). /. 4 .161 

Yangl/ii {Yaiif»l/e) 1 577 

lespiraiion 14 601 

' Yellon* IMain 1 580 

Yiimig. V T. 8 605 

\angi/u IMain 5H0 

S.udiatoinvietaU's 12 I 

YVIIow jKiplai 14 115 

Young. 1 7 |H4. 500; 9 363 

\.oiKl/ii River 1 580 

sexual lepXNliuiion 14 6M0 

YVlhm River 1 5W) 

Y'niiiig Ilelniholl/ thcxiry H 100 

^Hllk^r ihyci 4 380. 0 .5-11 

GOI 

Yellow Se.*! 9 271 

i I'oKPigirin 7 473. 474: It 484 

1,11(1 anin) 5 130*. K 188 

sod mniohit 12 15') 

Y'ellow sli.ifted fllrkei 5 100 

Young's e(|iialion 5 314 

laMiiouth (intciglaciah 

162: I I Mil 

Vcllnu S|K‘(ial \ tohucto 5 181 

‘ Y'oimg's iikkIiiIu* 4 419-420*; 

6 i‘.r. 

t.ixoiioiiiv 1 574 

' YVlIow-stcm while willow 

6 177. 13 184: 14 606* 

lam* iiliei, tnan-inade 5 3-12 

trees 14 601 

I 14 493 

Young's two-slii ex}jeiiincnt 

leMile 13 512 514 

Yeast, iinluslnal 14 nol*601 

, Y'ellow siiaightneck sqiissli 

7 181 IK5 

Vain (niiiil textile 13 535 

active lined yeasi maim 

11 28 

Yount. |. 5 531 

I’lirdi'Ki 9 504 

fadiiie 14 603 

■ Yelhm viius disease ut riant 

Yoiit/ Slick mctluKl 10 568 

Yaw nidioitor 14 597 

coinpiessed Mke >nani>f.ie- 

vn ns 

Y|x>noiiieuiniae 7 464 

Vuw mcastiirmetit wind lun 

tiiic 14 603 

Yellow w.irbln 14 184 

YpsiLetis, r 1 4KI 

ncis 14 501 

1 igosteidl 5 65 

• Yellowfm H 116 

) /nifo/hiirtu 4 

VaM* spliete w'ind tunnel in- 

fiKlder 14 6U3 

Y’ellowhe.id Pass 9 1.57 

YpsdothuniJae 4 1 

striiincntation 14 503 

food 14 6i).t 

Y'elJowish Blown 1 aieiiltc soils 

Yitnbinm 4 515: 8 278; 9 549. 

Vawirig (•ships) 12 273 

ghtern] )iiodii(()on 14 601 

12 1 1.) 

14 606' 

Vaws 1 106 407: 4 210. 13 1. 

inveitasi* 14 601 

Yellowknife Group 10 567 

Y iiiiuin 1 f 60(« 

371. 14 507 508* 

mall beveiage 8 80 

Y'rllows MMis disease 5 546 518 

cirrtion conliguiatioii 

Ya/oo Rivei 9 152 

pnxiurtioii pioci*ss 14 604 

Yellowstone Matumal Park 

4 .501 

Year 14 599 

raw materials 14 603 

't K''! 

•iccuiietKi'. txtradion and 

ralcndiit 2 415-416 

as a smiice of eii/ymes 

Y'ello.V'.tone River 18 120 

lefining 8 278 

c(li|He yur 4 380 

14 604 

Y'enesei Hiver 1 577 

ioni/alioii polenlial 4 504 

Yeasi 5 501. 12 450. 

sliaiti 14 603 BUI 

V'eiha-sania 14 112 

in mona/ile 8 S6G 

14 .VHI f)04* 

vitamin prcxliiction 14 601 

Yerkfs. R. 10 126 

Yiiiium null ganiel 5 218 

alcoholic fermentation 

Y'easr buds 14 5u*i 

Yeikes OhstTvilorv 1.1 452 

Yttiofluorite 11 342 

2 38 

Yeas! gum 8 92 

Y’ersm, .Ylcxander 10 255 

Yucatan Peninsula 9 151-152 

amphoteiiiiii H 1 341 

Yeast niannan 8 <)2 

Y'i'W' 14 60.5 

Ywia 4 293; 8 210; 13 V£(i 

aM.x)sporcs 14 600-601 

Yegoiov, B Ik 12 510 

Yield (nude..' explosions) 

Ywnt g/or;/Mtt 4 295; 8*243 

aiximilation 14 601 

Yellow bellied sapsuckcr 12 26 

9 I8I 

Yuua iiuiili 7 464 

baker** 14 603-604 

Y'clinw billed tuiknci 3 612 

Yield |Kiini' metal 8 271-272 

Y udktn, W. H. 4 362 

blastoroycosU 2 257 

Yellow hmh 2 247: 13 119 

stress-strain characteristics 

Y'ughny Island 1 .523 

candidiasis 2 436 

Yellow-breasted chat 3 11 

13 IB2 

Yukawa, H. 8 247 

ceil'Surfuce ionization 

Yellow biifkerc 2 3.59 

Yield strength* metal 8 27) 

Yukawa meson see pi-Meson 

2 624 

Yellow dwarf (vims) 2 99 

stress-strain characteristics 

Yukon Plateau 9 159 

Cryptococcalex 3 .579 

Yellow en/ynie 5 23 

13 182 

Yukon River 9 158 

Cryptococcosis 3 579 

Yellow fever 7 34; 14 311. 604 

YK; 5 218 

Yukon Valley 9 158 ' 

cytology 14 600 

605. 628 

Yoder. H. S. 8 300 

Yun nan Plateau 1 577 

DNA purine and pyrimi- 

arbor virus 1 499 

Yogurt 8 43.5 

Yungia 9 6? 

dine contents 9 212 

in aviation medicine 1 696 

Yoldia Sea 2 87 

Yvon, J. 18 65 




z 


Z Camelopardalis stars M 279 
/.-cut plate S 590-591 
Z variometer 14 280 
Zarhariai j. R. 1 649; 11 4S8 
Zachariascn. W. H. 1 SOI; 

9 42 

7.agltmus 8 584 
/Hgio5 Range 1 577 
Zalamhdale^lfs 7 143 
Z.ilanilxlalestulae 7 14$ 

Tale 7 472 

7nlo})hus raii/oimanus 12 98 

/<iinbe/i River 1 107. 108-109 

//iwui 3 539 

7atnin (loridana 1 549 

/.ipcxlidac 11 615 

7.ea 4 59H, 5 .37. 8 239, 11 621 

7ca awylatea $ 481 

/<'A rvartn $ 481 

7.fit tndentnta 3 481 

/^a iiidurati^ 3 481 

/.fa .3 460-4BI; 11 621: 

14 283 

/ea \wchatata 3 481 
/.fa tunicata 3 481 
/oaxaniliin 2 529; 3 92 
7rbia 6 468. H 607* 

gcslation pcrifnl 6 182 
/fbtiiia IfftiHula 10 i^8 
/jfhn 14 607 

Zfcman. P. 11 435; 14 607 
Zcftnan cnm|K)rients 5 182 
Zcrman effect II 246; 14 607- 
610 

anomalous 14 608-609 
in crystals 14 609-610 
electron spin 4 518 
Faraday effect 5 181-182 
inverse 14 609 
magnetotipiici 8 67 
in molecules 14 609 
normal 14 607-608 
nuclear 14 610 
quadratic 14 609 
relation to Paschen-Back 
effect 9 588 
triplet 14 608 
7eeman energy 8 42 
^luan levels 9 190 
Seiran 5 244 
dyeing 4 310b 
Zeiformes 9 442; 14 610 
Zetger. H. 1 650 
Zdn 1 417 
^■•e's salt S 460 
Zenoidttrfl mturount 4 270 
^•«ner. C. I 399: 19 578, 584 


Zener di<Kle 14 144a. 610* 
Xenitlia libatrix 4 216 
Zenith 14 610 

celestial navigation 2 584 
Zenith distance 1 607 

celestial navigation 2 584 
Zenith telescope 1 610 612 
Zenith tube 1 611-612 
7.rftof}sis oiellala 14 610 
Zeoidea 9 442; 14 610 
Zeolite 9 610: 12 477; M 402 
•103, 010 611* 
analdmc 1 366 
base exchange 14 611 
cation exchange 14 €11 
chabarite 3 1 
ciysMliographs 14 611 
lieulanditc 6 432 
ion exchange 7 241 
molecular sieve 8 546*547 i 
stilbite 13 141 
as water snrietier 14 611 
Zcoinorphi 9 442: 14 610 
Zermcio, F.. 8 177 
Zermclo-von Neumann theo 
rem: garni theory 6 26 
Zeiiiike. Frits 8 398 
Zero 14 611 

abxdute .tee Abwliiie a'ro 
root mathematics 1 2^J: 

11626 

/eio function 5 487 
Zero-order rs'actions 7 556 
Zeio-point energy: quantum 
m(x:hania 11 161 
Zero-point vibration: lon<c 
crystals 7 250 
lattice vibrations 7 412 
Zero Power Reactor 1 1 358 
Zero-sutn game 6 26 
Zero vector 9 339 
Zemgel 6 93 
Zervas. L. 9 629 
ZETA 10 234 

Zeta-potential; clcctrokinetlc 
phenomena 4 479 , 
clectroosmosis 4 525 
streaming potential 13 174 
Z^uglodont 2 660 
Zeugloptera 7 466 
Zeughthrips IS 628 
Zrcugogcosynclines 6 174 
Zeuner, F. E. 8 14 
Ziegler. K. 11 643 
Ziegler catalyst 10 485. 4^: 

11 643 


Ziegler piocess IS 653 
Zteglei type catalysts 3 640 
• Ziehl-Neclsen*s carbol fuchsiii 
! 13 33 

/illerth.'il, Alps of 5 117 
/inim, B. H. 12 53 
Zinc 4 545: 14 611 615 
alloy 14 613-614 
analytical methiKls 14 613 
biass 2 320 
ralamine 2 31f0 
ciiemical properties 14 612 
rompounds 14 612 613 
tryslal sttnrturt^ S 599 
election conOgitiation 
4 504 

extraction and rehnlng 

8 278: 11 120 
fiankliiiite 5 494 
loinVation potential 4 50*1 
isotopes IS til 1-61? 
im-tal 14 612 
metallurgy 14 61 > 615 
iKCUircnce 12 606, 14 612 
organoiiwtalllc compound 

9 403 

plant, mineral nutrition 
ol 10 280 

plant , minerais cssenti.il to 

to 2B-I 

icfining 14 015 
Refonuatsky reaction 
II 402 

loastmg 14 614 
sintering 14 614 
smelling 14 614-615 
uses 14 612 

velocity of sound in 12 516 
ziiirile 14 615 
/me alloys 14 613-614 
Zinc blast-fuinace process 
11119 

Zinc blende IS 255 

crytul structure 5 600 
itmic crystals 7 248 
lattice 7 248 
madclung txmsunt 8 15 
Zinr chloride t2 472 
Zinc diiomate S 106 
Zinc coating 8 279 
Zinc meuUurgy 14 614-615 
blast furnace process 
14 615 

commercial grades 14 615 
electrolyiic process 14 615 
electrothermic (Saint Joe; 
proccM 14 614-615 


7i*ic mctallurgy-ront. 

Ore conceiiiralion 14 614 
hori/untal (Belgian) retort 
process 14 614 
refining 14 615 
roasting 14 614 
sintering 14 614 
smelting i><ethodi 14 614* 
615 

vertical retort (New Jersey) 
process 14 614 
Zinc oxide l6 224 
Zinc plating 4 531 
Zinc-silver cell 10 588 
Zinc sulfide: electrolumines- 
cence 4 482 

luminescent^ 7 616-617 
phosphors IS 585-586 
Zincate 14 615 
Zincite 14 612, 615* 

Ziiieb 5 56S 
Zinfaiidel 14 507 
ZiNgfber 12 76 
7.itigibfr offuinaif 6 187 
Zingibciaceae 1 76. 550; 6 187 
Zinginercnc IS 497 
Zm/ant/iro^us 5 477 
Zinnia 2 492. 9 408, 408a 
Ziimwaldite 8 346; 10 425 
ZinsMT, H. 14 176 
Zin/ibemc^e S 186-192 
Zipper 14 61.. 

Zium 5 $63 
Zircaloy tubes 9 187 
Zircon 8 278, 296a; 14 615* 
authigenic zircon I 674 
gem 6 99 

gem tiiaierial 6 99 
picochroic halos 10 417 
zirconium 14 616 
Ziicoiita 6 317 
Zirconium 4 545; 14 6l5i618 
amilyiical 14 617-618 
baddeleyitc 14 610 
(ximtmunds 14 617 
crystal structure S 599 
electron configuiatlon 
4 504 

extractive metallurgy 
8 278 

ionization potential 4 504 
natural oaurrence (bad- 
deleyite) 2 71 
nuclear reactor 11 S54 
occurrena 14 616-010 



4M Zmmq iofya 

ZlTConmin»ron(. 

production of metal 14 616 
properliei 14 616-617 
lircon 14 616 
Zoaea larva sff /oca larva 
Zmintharia 14 618 
AcUniaria 1 52-54 
Antipatharia 1 480 
Cerianthrria 2 654 
Rugosa 11 649-650 
Sctcraciinia 12 76-77 
Tabulata 18 581 
Zuanthidea 14 618 
7.oo,niheUa galapagoe^xiis 14 618 
Zoantliidca S 255; 14 618* 
Zoanthina tentMulata 14 618 
Zoanthus 8 255 
'Zoarcidac 4 41 
Zoaria 2 857 
Zodiac 14 618 

celestial navigation 
2 583 

constellations 8 412-414 
Zodiacal ccmsiellations 8 418- 
414 

Zodiacal light 14 618-619 

Fraunhofer corona 14 618- 
619 

Gegmschein 14 619 
meteor 8 907 

Poynting-Robertson effect 
14 619 

/ova larva 4 26: 5 105 

Crustacea development 
8 560 

Eunidlacostraca 5 102 
Zola. Emile I 552 
Zona pclliicida 9 460; 1 1 469 
Zonal Mill 12 439 

biological climax on 18 234 
Zonal soil classifitation 12 416, 
433-434* 

geographic distribution 
12 441-449 

great soil groups 12 499- 
441 

Zonal spherical harmonic 
12 610 

Zonation IS 239 ^ 

Zone, biostratlgraphic 7 56 


Zone circles 9 602 
Zone electrophoresis 8 97 
Zone indices 8 ^7 
Zone leveling 14 619 
Zone plate 4 198 
Zone refining 14 619 
Zone time IS 642-648 
Zoning in mincrdls 7 19-14 
Zonite 7 962 
/dNibentiios 8 107-108 
in Black Sea 2 251 
Zoochlorelluc 10 513 
Purifera 10 519 
Zoochory 10 498 
Zooecium 2 356 
Zoogcographtc region 14 619- 
624 

classification 14 620 
faunal regions, wuild 
14 625 

Zoogeography 14 624-626 
faunal 14 625-626 
objertives 14 624 
regional appioach 14 624- 
625 

relict fauna 2 253 
subject area 14 624 
systematic approadi 14 624 
ser a/,Mi Paleocadi^y 
Zoofiloea 1 1 64 65. IS 604 
[Zoological nomenclature 14 172. 
626 627* 

binomial nomenclature 
14 626 

higher taxa 14 626 
international rode 14 626- 
627 

ty|ic mclhod 14 172-178 
Zoology 14 627 
Zoom lens 14 627 

motion-picture raroeras 
8 128 

prism, optical 10 628 
Zoomar lens 14 627 
Zoomastigina see Zoomastigo- 
phorca 

Zooimistigophorea II 52; 

14 627 628* 

Ilypermastigida 6 586- 
58?*; II 52; 14 628 


Zoomastigophenrea— cent. 

Polymastigida 10 47S-474*; 
1152; 14 628 

Protoinastigida 11 45-46*, 
52; 14 628 

Rht/omastigida 11 52, 547- 
548*; 14 628 
Trichomonadida 11 52; 

I4 86* 

/(Kinoses 14 G2B-630 

biucellosis 14 628, 629 
etiological agents 14 628 
frequency and iiufiortante 
14 529-680 
plague 14 629, 680 
psittacosis ornithosis 
14 628. 629 

spotted fever 14 628. 62*) 
tiansmission 14 628 
tulieiculosis 14 628. 62*) 
liilareinia 14 628, 629 
iy|M*n 14 628 

vims encephalitis 14 628, 
629 

/(K)pliahia 10 119 
7(N)phyic 2 8.54 

Zooplankton 4 39. 5 528; 8 129 
(k)jx*|KKla 3 463 
ik*cp sea fauna 4 39 | 

diurnal vrilical migiatioti \ 
12 121 

Itesh water 5 528 
oreaiiit gtsigraphy 12 121 j 
sampling nets 8 102a ! 

Z<K>s|>oraiigiuiiy^2 348 I 

/cHisiHuet 3 7fw, 1.51; 5 107; j 
9 276: 12 343: 14 180, 875 
Chloiophyta 3 83 
Phycoinytctes 10 199 
Zoostenil 19 139 
Zoothamnium II 55 
Zooxaiithellac I 227, 456, 700; 

9 579 

algal symbiont 12 78 
coral reef S 474 
Zoiuplera 14 680 
Zorgite 12 163 
Zoroasteridae 5 498 
Zoroptcra 7 194 
Zorotypidac 14 630 


I Zorotypus hubbardi 14 690 
I Zoster 9 58-59; 12 870 
Zotlera 8 106 
Zouera merina 7 875 
Zosterophyllum 9 504 
ZPR-IX see Zeio Powei 
Reactor 

ZPS triangle 1 607 
Zsigmondy, R. 14 181 
Zsigmondy gold number € 94 
Zucchini 13 28 

Zurkrrkandl, organs of I 487. 
488 

Zu^acosmoceras 9 520 
Zuider Sec 5 116 
Zuider Zee 5 115 
ZUrtcli, Tatkc of 5 116 
Zwai, lake I 107 
Zwarte Bergen 1 108 
Zweifach, B. 9 487 
Zwittcriun 1 942 
Zygatlenus 10 499 
Zvgaenidac 7 464 
Zygnemn 8 4005. 401 
Zygncmauceae 9 401 
Zygogonium 3 401 
i Zygomatic hone 12 373 
Zvgomorphit flower 5 327 
Zygoinorphy 10 345 
Zygonema 8 209 
/vgo|K)phvMs 12 868» 

Zvgopteia 7 184; 9 275 
Zygopterh 3 268 
Z.ygot hiza korhii 2 661 
Zygoma hawmyi es 14 602 
Zygovpore 3 10. 83. -1005. 401. 

12 .343. 14 180, 875 
Zvgoie 4 581. 5 2.H1, 14 IKO 
/.ymohactetiiim 11 16 
Zymogen 5 20 

Zymogtm granule 2 587. 604 
digestive system 4 160 
Zymogenous microorganisms 
12 459 

Zymosan II 15 
Zythia 14 630 
Zythia fragatiae 14 680 
Zythia restnae 14 680 
Zyihtaccae b .562; 12 606; 

14 6.80* 
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Topical Index 




Explanation 


The topical index lliat follons groups llie 7..‘{60 artii"l*-s in the En- 
cyclopedia under about a hundred ^cncial lieadin^a. These listings give 
some indication o{ the great fund t>f information to he found in the more 
tfian 9,01)0 pages of the Encyclopedia. Tliey will enable the interested 
reader to find ({uickiy the articles in an area of science or technology in 
which he is seeking knowledge. For example, he will find titles of arti- 
cles dealing with astronomy listed under the heading Astroiiomv. of 
articles dealing with iiiicrohiology under Microbiology, and so on. 

The li.stings will he found to he useful in manv ways. They will assist 
the reailer who dcsiies a thorough grounding in any subject covered in 
the Encyclopedia. If he is interested in acniislics, for cxaniple, he can 
turn to the list under that heading. Then, by studying all the articles 
listed there, he can significantly increa.se his knowledge of the subject. 
The Encyclopedia offers a broader and more up to date coverage of 
many scientific and technological subjects than will be found in most 
tcxthook.s. 

The listings will help the student engaged in research by providing 
fuither information on some aspect of a subject. It will be ea.sy for him 
to find the articles related to his rcseareh activities by simply selecting 
the pertinent titles given under the general heading. 

For a considerably • one detailed listing, which goes well beyond 
article titles, the reader should refer to the lOO.OOO-entry analvtical in- 
dex which makes u|t most of Volume I.'). The analytical index entries 
are specific, lather than general a- in the topical index. 

■Actually, there aie five approaehes by which the student can find in- 
formation in the encyclopedia: 

1. The alphabetical placement bv title of articles in the Enc.yclope'lia. 

2. The comprehensive index. 

.A. The topical index. 

4. The ‘lO.tKK) cross references among articles. 

5. The list of contributors in Volume I.") which shows the major 
articles written by each contributor. 

Using the listings 

The listings can be useil in vaiious ways, depending on one’s goal. 
A reader seeking information iin a general subject, for example, might 
not be interested in all of the articles in a list. There are approximately 
100 articles listed under Meteorology and climatology. Some of these, 
such as Air glow. Backing wind, and Millibar, are essentially only- 
concise descriptions or they may cover some specific aspect of a larger 
subject. On the other hand, such articles as Air pressure. Meteorological 
instrumentation, and Weather (forecasting and prediction) deal with 



fundamentals or more general aspects. Thus, the reader has various 
choices. If he is interested in all asjiects of a subject, he can read all 
of the articles listed under that subject, heading. He can then go' to the 
lists utider the headings cited in the cross references, and select from 
these lists the articles related to his basic area of intere.st. 

As an alternative, the reader can select from the list only those arti- 
cles dealing with the general aspects of the subject and pass up the 
short, descriptive articles or tli<*8e on specific topics. For examjile, 
a large number of the several hundred articles listed under (ieology 
(mineralogy and petrology) are concerned with sjvecifie minerals and 
rocks. The selective reader might pass by these to concentrate on llie 
more general articles such as ('lay minerals, Igneous rocks. Magma, 
Mclamorphic rocks. Sedimentary rocks, and so on. Here, too, the reader 
should refer to the other subject headings citetl at the end of the (ieology 
(mineralogy and petrology) list in order to locate related articles that 
arc classified for the purpose of the topical index in other areas. 

Ihiduc re|wlition of article titles among several li.sts was avoided by 
not placing all related articles under each heading. For c.xanipic, the 
titles of the many crystal articles, li.sterl under .Solid-state physics, would 
have to be rej)ealed under (ieology Imineralogv and petrology) to 
make that list complete. To avoid this repetition, a cross reference at the 
end of (jcologv (mineralogy and petrology I state-: ‘'For additional 
treatment of crystalline matei iais .vcc Sot.llv-sTATK t’liystc.s." Most of the 
lists carry similar lefcrcnces. 



Acoustics 

AliKurplion (sound). Annisllc inlnc. Acoustic tor- 
|wdo. Acoustics, \irciafl noise. .Vncclioic cliamlici. 
Arcliilcclural acoustics. Audio, \ndio uni|dilicr. 
Aiidioiiictu. Heat. Del. Ilinunrui sound. (aosso\ci 
network. Deafness. Dccilicl. Directivit>. Disk te- 
cordini:. Dopiiler elTci-t. Kai iirotectoi'. Kiho. 
hk'lio sounder. Klectloacoustics, Ki|Uuli/.>ition. 
frciiueiicvresponsc. Fidelit\. Kilter, acoii-tic. 
Fletclicr-Miinson l•ontours. Flutter and wow. Free 
field, lleaiint'. Ilcariu}; aid. hijili lidclils. fl\dio- 
plioiie. H\ |icrsonics. Inia{!c. acoustical liniicd- 
anie. acoustic. Intcrieiencc of wavi’s. Intel fcioinc- 
Icr. acoustic. Iiueisc s(|uare law. I,oodncss. [ ood- 
speakei. Matjnetlc recoidinp. Maskini; Isoiindl. 
.Me(jai>lione. Microliar. Micio|>lione. Microplionics. 
Mulllcr. Musical aioustics. Musical instruments. 
N’oise. acoustic. Aloise control. Noise contrid in 
liiiildinps. Noise measureinent. Oitave. Optical re- 
coiditi)'. Overtone (inusie and aeoustics). Partial 
tone. Phon. Phonetics. Phonograph. Plivshdoph-al 
acoustics. Point source. Psvchoaeousiics. Piihlic 
addiess s\stem. Radiometer, acoustic. Kecoidinit. 
licdeition (sound). Kulicction and transmission c'- 
ellicients. Refraction of wines. Resonance (acous- 
tics and mechanics t. Resonator, acoustii*. Re\er- 
heralion. .Scale, (music). Silencer. Siren (aeons, 
tics). .SOF'AR. .Sonar. .Soiic. .Sonics. .Sonohinn. 
•Sound. Sound intensitv. Sound pressure. Sound re- 
cordiiijj. .Sound rciiroduction systems, electiical. 
.Sound track. Sound|>roofin};. Steieo|ihonic sound 
Tone (music and acouatiis). Transducer, iinderwa 
ter. Tuning fork, flllrasonics. I nderwater .sound, 
linderwaler tele|dione. Vocoder. Volume unit 
(VIM. Wire recording. 

For articles on wave motion and \ihration .tcc 
Ct.ysstcAT. MKCHANirs. For transmission of sound 
hy modulated carrier wave.s over eln trio circuits or 
radio waves see. CoMMtiMCATioNs. For the phy.si- 
ology of hearing see CoMl’AKATtM-. eiiYsiol.<)(.v. 

Aeronautical engineering 

Adhesive, structural. Aerodynamic center. Aerody- 
namic force. Aerodynamic wave drag. Aerodynam- 
ics. Aeroeiasticity. Aeromechanics. Aeronautical 
engineering. Aeronautics. Aerostat. Aerostatics. 
Aerothermudynamics. Afterburner. Air navigation. 


Air pocket. Air traflic contiol. Air transportation. 
Aiicraft, Airiiaft. mililiiiv. Aiicraft coininiss sys- 
tem. Airciaft engine. Aiicrafi engine, reciprocat- 
ing. Aiicraft engine performance. Airciaft fuel, 
Aiicraft instrument panel. Aircraft iiistriinienta- 
tion. Aiicraft |ow-ap|iroach system (I1..S). .Air- 
ciaft noise Aiicraft |iro|ni|sion. Aircraft testing. 
Aii-'ushioii x>-hicle. Airfoil .Aiifoil profile. Air- 
frann. Aii plane. Airiiort engineering. Ail port sur- 
face detection eipiipment. Airship. .Aii'-'iiced indi- 
cator. Air-velocitv ineasurement. Altimeter, pres- 
siiie. .Alliinctci. radio. Ahimliiom. .Anemometer. 
Armament, ail. Aspect ratio. , -Autogiro. Automatic 
iistionaiigalioii. Aiitomalic holism. .Automatic 
landing system. Auto|iilot. Aviation. Balloon. 
Blimp. Borane. Boron liiel. Outer of gravity. 
Oramic Icchiiologv. (ihcmical fuel, (aimpa-ss, ra- 
dio. (aiiueitip'.ane. Dilluser. Diiigihle. Drone. Dy- 
namic siinilaritv. Klevator. airciaft. Fire detector. 
Flight. Flight I haractei islics. Flight controls. 
Flight dynamics. Flight si ience Hiilter. aeronau- 
tical. Fuel. Fuselage, (ias dynamics, (ilide-pulh 
indicator. (Ilider. (iiiided mi»sile Helicopter. Hy- 
peisonic (light. Instriiiiient landing system. ,|et flow, 
.let fuel. .let propulsion. Jet veloi ilv. Kerosine. 
Kile. Fanding gear. Mach numher. Magnesium. 
Mclal-hase fuel. Missile. Model theory. Nozzle. Nu- 
clear alri-raft pro])nlsion. Nuclear rocket. Ojitical 
tracking insiriimenls. Ornithopter. Parechiile. Pi- 
tot liihe. Propellanl. Piopelle', air. I'lopiilsion. 
I’lil'C p-t. Ram jet. Rale-o(-climl> indicator. Re- 
entry. Refraciorv. Rocket. Rocket engine. Rocket- 
sled testing. Rudder, aiicraft. Runway, airpoit. 

.Sailplane. Sea|dane. .Similitude. Skin friction. 
.Sonic harrier. .Sonic hnom. .Specific fuel ron.sum|i- 
lion. Specific impulse. Sluhilizer. Stall-warning in- 
dicator. Siiain gage. Streamline flow. Streamlining. 
.Subsonic flight. .Superaerodynamics. .Supercharger. 
Supersonic dilluser. .Supersonic flight. Tail aaacm- 
hlv. Thermal stress. Throttled flow. Thrust. Tran- 
sonic flight. Tiirhine propulsion. Turhofan. Turbo- 
jet. Turhopro|i. Turboram jet. Turbulent flow. Turn 
and hank indi<'atnr. Vertical take-off and landing. 
Wind tunnel. Wind tunnel instrumentation. Wing. 
Wing loading. Wing structure.. Yaw indicator. 

For theoretical aspects of air flow phenomena 
see Ft.lilli MKritAMcs. For articles on propiilaion 
methods, devices, and fuels see PKOPtil.siON. For 



462 Asricullur* 

aircraft armament and further articles on missile 
technoiofsy sue Akmamknt; Spaci: tfxhnolocy. 
For further aspects of structural design see Enci- 
NKKRING MKCliANirs. For information on control 
systems and instrumentation see Communica- 
tions; Control systi.ms knlinkf.kinc; Naviga- 
tion. 

Agriculture 

Agricultural chemistry. Agricultural engineering. 
Agricultiirai machinery. Agricultural meteorology. 
Agricultural science (aniniall. Agricultural science 
(plant). Agricultural soil and crop piaeticcs. Ag- 
riculture. Agriculture (drainage). Agriculture 
(structures). Agrononiy. Alfalfa. Almond. Animal- 
feed composition. Annual idunts. .Apple. A|)ricot. 
'.Artichoke. .Asiuiragus. Avocado. Ilanana. Rarley. 
Bean. Bee and lieekeeping. Beet. Bermuda grass. 
Biennial plants. Blacklierry. Bliieherrv. Bliicgrass. 
Bliiestem grass. Bru'sil nut. Bleeding (animal). 
Breeding (plant), llrocccdi. Broine gras*. Brussels 
sprouts. Buckwheat. Bui lap. Butler. Cahhage. Ca- 
cao. Camel's hair. Cantaloupe. Canvas. Carnuiiha. 
Carrol. Cashew. Cashmere. Cattle production, 
heef. Cattle production, dairy. Cauliflower. Oh'ti. 
Cereal. Cheese. Cliciiiurgv. Clierrv. Chicle. Citron. 
Coconut. ColTec. Coir. Collat'd. Corn. Cotton. Cover 
crops. Cowpea. Crahapple. Craiihcrn. Cress. Cu- 
ciiiiiher. Ciitiant. Daily mai'liiiieiv. Dallis grass. 
Dale. Deciduous plants. Defoliant. Drought. F.gg 
(fowl). Eggplant. English waliiiil. Karin cio|w. 
Fertilizer. Fertilizing. Fescue. Filler i-rops. Fig. 
Fillierl. Flax. Floriculture. Forc.sirv. faim. Frost. 
Fruit (tree). Fruit growing (small). Fiiiniganl. 

Carlic. Cihherellin. Coal. Cooscherry. Ciaiii 
crops. Cra|ie culture. Ciapcfriiil. Crass i-rops. 
Crowing season. Iiem|i. Herhicidc. Ilonev Dew 
melon. Hop. Horse production. Horseradish. Horti- 
cultural crops. Insect control, hiologii-al. Insecti- 
cide. Irrigation of crops. Kale. Kohlrabi. Kiid'zu. 
Kiimipiat. I.anilscapc architecture. I.egiime forages. 
liCmori. I.es|iedezu. I.eltucc. I.ime (hotanieal). l.ii- 
pine. Mandarin. Melon growing. Milk. Millet. Miti- 
cide. Mohair. Mule production. .Miiskmelon. Mus- 
tard. Nectarine. Nematoeule. Nut crop culture. 
Oats. Okra. Oliie. Onion. Orange. Ornainciital 
plants. I’aprika. I’arslev. Parsnip. Pea. Peach. 
Peanut. Pear. Pecan. Pedology. Pepper. Petennial 
plants. Persian melon. Pimento. Pineap|ilo. Pis- 
tachio. Plant disease. Plant phisiology. Plum. Poi- 
sonous plants. Pomegranate. Potato. Irish. Potato, 
sweet. Poultry production. Puin|ikin. Quince. Rad- 
ish. Ra|ie. Raspberry. Hedtop grass. Rodeiiticide. 
Rluiliarh. Rice. Rural electriricatiuii. Rural sanita- 
tion. Rost (microhiology). Rutahuga. Rve. Sheep. 
Silk. .Smut (microhiology). Soil. .Soil (great soil 
groups). Soil me<hanirs. Soil sterilization. Sor- 
ghum. .Soyln-an. Spinach. Squash. .Strawberry. 
Sugar beet. Sugar cane. Sugar crops. Sunflower. 
Swine production. Tangerine. Terracing (agricul- 
tural). Timothy. Tobacco. Tomato. Tractor. Tur- 


nip. Vegetable growing. Vetch. Watermelon. 
Wheat. Wool. 

For such aspects of agriculture as wildlife man- 
agement, farm fish ponds, land range management 
see CoNSKHVATloN. For more information on the 
physiological processes see Plant I’HYsioi.ocy. 

Air conditioning, heating, and ventilation 

See MecilANinAL lnginkkhinc. 

Analytical chemistry 

Activation analysis. Analytical chemistry. Analyti- 
cal chemistry, errors in. Archeological chemistry. 
A.ssaying. Balance (analytical). Balance (weigh- 
ing instrument). Buret. Camera, (’.hcmical micros- 
copy. (ihcmical dating, ('hromatography. (adori- 
metric analysis. (loloiimctrv. Coiilometric analysis. 
Electrodeposition analysis. Extraction. Flame pho- 
toinetiy. Flocculation. Fliiorimetric analysis. Fo- 
rensic chemistry. Gas analysis. Gas chromatogra- 
phy. Gravimetric analysis. Indicator. acid-bas(>. In- 
frared spectroscopy. Interferometry. Ion exchange. 
I.ine spectrum. Mass spectroscope. Microscope. 
Nephelometric analysis. Niicleation. 0|itical meth- 
ods of chemical anaivsis. Organic ipiantitalixe 
anaivsis. Photometry. Pipel. Polarimeiric anaivsis. 
Polarized light. Poluiographic anaivsis. Piccipitu- 
tion Ichemistiv). Qualitative chemical anaivsis. 
Quantitative chemical analysis. Radioactivitv (a))- 
plicalions). Radioisotope (assay). Radiomeliic as- 
say. Raman effect. Reagent chi-micals. Refracto- 
nietric aiiilfysis. .Sampling techniques. Separation 
(chemical and physical ). Scdiihiliziiig of saniplcs. 
Spei'trochemical analysis. .Spectrographv. Spectro- 
(thotoinetric aiialvsis. .S]icctrosi-o|)y . .Spcctrosc-opv 
of combiistioii. -Spot-test analysis. Stoichioinetiy 
Supersaturation. Theimoanalysis. Titration. Titra- 
tion am|)erotnelric. Titration, condiictiinetric. Ti- 
tration. potentiometric. Trai-e analysis. Tiirhidi- 
melric analysis. Dnits. systems ot. Vacuum fusion. 
Vidatilizalioti. V'olumetric analysis. Volumetric 
flask. Weight. Weight measurement. X-iay crysial- 
logru|)hv. X-ray diffraction. X-rav fluorescence 
iinalysis. X-ray optics. X-ray itowder methods. 

For the up|>lication of i|uantitative measurement 
and analysis in fields of si-ience and lechnologv see 
Atomic i'iiysics; Ciikmical lnginkkring; (fLol- 

Ot.Y (MINKRAI.OGY AND etiTROLOGV) ; InORCANK. 

chemistry; Metallurgical engineering; Or- 
ganic ciiemistby: Physical chemistry. 

Anatomy 

See Animal anatomy; Inverterrate zoology; 
Paleobotany; Paleontology; Plant anatomy; 
Vertebrate zoology. 

Animal anatomy 

Abdomen. Adrenal gland. Anatomy, regional. 
Ankle. Anus. Aorta. Appendix. Arm. Artery. 
Autonomic nervous system. Blood vessels. Bone. 
Brain. Breast. Bronchus. Bursa. Capillary (ana- 



tominal). Cardiovascular systpin. Central nprvous 
system. Circulatory system. Collarlinne. ('.olon. 
Copulatory organ. Cowper's gland. Cranial nerve. 
Cranium. Dentition. Digestive system. Kar. Endo- 
crine system. Esoi)hagus. Eve. Fallopian tulte. Foot. 
Callliladder. Canglitm. (Gastrointestinal tract. Gill 
(anatomy). Hand. Head. Heart. Hip. Intestine. 
Joint (anatomical). I.arynx. I.eg. I.igaincnt. l.ivcr. 
I.nng. I.ymph nude. T.ymphatic system. Meninges. 
Month. Muscular system. Neck. Nervous system. 
Neuron. Nose. Ovary. Pancreas. Parasympathetic 
nervous system. Parathyroid gland. Pelvis. Penis. 
I’eriloneitm. Pharynx. Pineal hodv. Pituitaiv gland. 
Prostate glatid. Reclnni. Heprodnetive system. Hc- 
spiratory system. Heticniar rormation (lirain). 
.Sense organ. .Shoulder. .Sinus. Skeletal system. .Skin. 
Skull. .Spinal cord. Spine. .Stomach. .Spleen. .Synipii- 
thetie neryons svstem. Tendon. Thigh. Thyroid 
gland. Throat. Tongue. Tonsil. Trunk. Diitiarv Idad- 
der. llrinary system. Urogenital s\steni. Uterus. 
Vagina. Vein. Verteliia. Vocal cords. Wrist. 

,Scc also I'Vritoiot.y ; CaoWTti anu 

MOtllMlOei'.NKStS; TIiSTOLOUY: iNVKttfKtniATt; /OOI.- 
o(.y; Vi n I'KtittATt /oot.oi.Y. 

Animal behavior 

Sre \mmai, I\s^( iiui.iM.v, riiYMtu.ou- 

< AL ANII I.Xn.iilMLNTAl.. 

Animal ecology 

Animal community. Hiogcogratdiv. Itiological pro- 
ductivity. liiomuss. Goniniiinity classification. Deep- 
sea fauna. Ecologic iiitci act ions. Ecidogic.!) s\s. 
terns, energy in. Eisdogv. Ecology, aptdied. Ecol- 
ogy. Iininan. Ecosystem. Knvitonment. Food chain. 
Frcsliwatcr ('cosystem. I.imnologv. Maiinc hiologi- 
cal sani|iling. Marine ecosvstein. Phoicsv. Plant 
conininiiity. Po|inlntion dynamics. Protectiyc mi 
oration. Pyramid o nninhcis. Sea yvatcr feitilit . 
.Social animals. Social hierarchy. Social insects. 
.Space hiidogy. Species |iopnlalio!i. .Snei'ession. 
ecological, 'rerrestrial ecosystem. 7.oogeogra|)hic 
region. /oogcogra|ihy. 

For ecological aspects concerned yyilh wildlife 
management .see (GoMSKtyy Altos : for animal d s- 
trihntion in time see Evoi.iiiion; for fiinctiona! 
and hehavioral aspects see ('.K"it.HAi. eiiysioi.ocy; 
Psych OLOGV, eitvsiot.ooK At. ami KxeKaiMKNTAi.. 
For invertehrale animals see iNyi-.iiTKBBATK zo- 
oi.ocy; lor physical and hiolie as|ie(ls see PilYSt- 
CAt. ukocrai'IIY: for other animal groups see 
Ykrtebrate zoology. 

Animal pathology 

Ahlastin. .Ahnormal l«‘havior. Achondro|)hisia. 
Acne. Actinomycosis. Aotinophage. Addison’s dis- 
ease. Adenovirus. Adrenal disorders. Aendtacter. 
Agamma-globulineniia. Agglutination reai'tion. 
Agglutinin. Agnosia. Allergy, atopic. Amehiasis. 
para-Aminohenzoie acid. Amnesia. Analgesics. 
Anaphylaxis. Anaplasia. Anemia. Anesthetic. An- 
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eiirysms. Angina pectoris. Animal virus. Anoxia. 
Anthrax. Antibody. Antigen. Antigen-antibody re- 
action. Antihistamines. Antitoxin. A|ihasia. .Ap- 
(lendieitis. Apraxia. Arlmr viral eneeplialitides. 
Arthritis. Arthiis reaelion. Aseariasis. Aspergillo- 
sis. Asthma. Atrophy. .Avian leukosis. Bacillary 
dysentery. Bacteria, lysiygenic. Bacteriology, medi- 
eal. Baeleriopliage. Balantidiasis. Barbiturates. 
Bejel. Ben/edrine. Beriberi. Biulngieal speeifieity. 
Biologicals. Birthmark. Hlaekleg. Blastomyeosis. 
Blindness. Blood groups. Blood-plate heimdysis. 
Botulism. Breast disorders. Bronehiul disorders. 
Bioiu'hieelasis. Brucellosis. Buerger's disease. 
Burn. Bursitis, Gachexia. Cancer (hiolngvl. Can- 
didlu'is. Carlnmcle. Canlioyascular system disor- 
diTs. Ciiti ion's disi-ase. (Gut scratch disease. Cata- 
ract. Cathartics. Cerebral inilsy. Chagas' disease. 
Cliieken|iov and sliingics. Cholera vibrio. C.hro- 
momycosis. Circulation disorders. Cirriicsis. (Glini- 
enl iialhologv. Clonoicliiasis. Coccidioidomvensis. 
Coliphage. Colitis. Complement (serum I. (Gomph*- 
ment-fixalion te-t. Concussion. Conglutination. 
Conjumtiyilis. (Goiislipation. Convidsiyr disorders. 
Coysaikie yiriis. Crctiiiisin. Cryptococcosis. Cul- 
tiiic. Culture, emlirvonaled egg. (ailtiire. tissue. 
Cyslilis. Dealness. Death. Delusion. Dengue fever. 
Deiilisiry. Dermalilis. Dernintophytosi.s. Diabetes. 
Diarrhea. Diphtheria. Disease. Disease I'arrier. 
Ding lesisiance. Dyschoiidroplasia. ECHO virus. 
Ec/ema. Edema. Effective liose .fiO. Embolism. Em- 
hohis. Encephalitis, e(|ninc. Endocarditis. Enteric 
hucitli. Enterovirus. E|)idemie. Epidemiology. 
Eiiilcpsv. Kscheiichia. Esophagus, disorders of. 
Exanllieni sul>itiim. Eve disorders. Eye glasses. 

Kascioliasis. Easciolopsiasis, Eever. Eievre hoil- 
lomieiise. Eilat iasis. Foot and month disease. Fo- 
rensic mcdii iiic. Fnngistat and fungicide. Caffkya 
tcliugcna. Gallbladder disorders. Gallslone.s, Gan- 
gicnc. (paiigrcne gas. Gasiroinleslinal tract dis- 
oidcrs. (Germ. (German measles. (Gerinfrcc verte- 
brate. (Gerontology. (Glanders. (Gluncoinu. (Goiter. 
(Gonorihea. (Gout. (Gram-negatiye diplocccci. (Granu- 
loma inguinale. (Guinea worm infection. Hatliiri- 
n.itinn. Ilarclip. flav fryer. Headache. Heart 
disordeis. Heartw.iter disease. Heinudsor|itiun vi- 
inses. Ilenialologic disorders. Ileinopliilia. Hemo- 
philic haiicria. Hemorrhage. Hemorrhagic septiee- 
inia. Hemorrhoids. Hepatitis. Hermaphroditism. 
Hernia. Herpes simplex. Hclerophile antigen. Het- 
erophviasi'--. Histamine. Histoplasmosis. Hodgkin’s 
disease. Hookworm disease. Huntington’s chorea. 
Hyaliironidase. Hy|H-r|>lasia. Hy|)ersensitivilv. Hy- 
pertension. Hypertroiihy. Hvpnolie. Hypoplasia. 
Ileitis. Inimunitv. Immunological tolerance, ac- 
(piired. [mmiinology. Impetigo. IMViC test. Inclu- 
sion blennorrhea. Inclusion Itodies (virus). Infant 
diarrhea. Infarction. Infection. Infection, lytic. In- 
fectious di.seaso control. Infectious disiyuse trans- 
mission. Infectious mononucleosis. Infective dose 
.fiO. Inflammation. Influenza. Inoculation. Insect 
patliulogy. Interleron. Intestine, disorders of. Iso- 
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anligrn. Isimirolinie acid hyilrazide. Jaundice. 
Joline's disease. Keralili*. Keratoconjiinetivilis 
(epidemif). Ketosis. Kidney disorders. Kleltsiellu 
pneumoniae. Laneefield differentiation seheme. 
I,ar)'nx disorders, ladslnnaniasis. leiiro'V. Ixpto- 
spira. T.ethal dose fit). I,i.‘iiken)iu. [.eiikoeidin. I.eii- 
kojienia. l.isteriosis. l.j\er disorders. I jinpin}t-ill. 
I,nn(s disorders, t.upus erytlieiiialosns. I.vniplioey- 
tie rhorionieiiin};itis. I.ritiidioitranidoinu venereum. 
Lynipliogranidotna-psillaeosis irronp. I.ysin. I.vlie 
reaeliuii. Malaria. Malniitiition. Manii’ deiiressive 
psychosis. Mastitis. Measles. .Medicine. Melioido- 
sis. Meninilitis. Meninfioi'oeeU'. Menopause. Men- 
tal ilinc-ss. Mi'taliidie disordeis. Metaplasia. Mole 
(skint. Mrdlusiiiin eontapiosiim. Monnoloid idioev. 
Moraxelln Inennata. Moiim- viral lenkeniias. Mouth 
disorders. Multiple sclerosis. Mumii.s. Muscular 
dvstro|)hy. Muscular svsiem disorders. Mycolojiv. 
medical. Mv xoinalosis. Infeelious (rahhitsl. M\\o- 
virus. 

Narcotic. Neoplasia. Nephritis. Nervous sys- 
tem disorders. Neuromv asthenia, epidemic. Neu- 
trali/ation reaction (antihodvt. Ne\ilrali/in!' anli- 
hody. Newcastle disease. Nitridiirau. N'ocar<liosis. 
Nose disordeis. Niiisinj'. Ohesity. Ohsessive com- 
pulsive reaction. Oncolofiy. Opiates. Opsonin. Os- 
leomvelilis. Pain, cutaneous. I’ain. deep. I’aiicreas 
disorders. Papillomatosis, infectious (lahhitl. 
Paiacolon hacilli. Parai'oiiimiasis. Paiaiul1uen/.u. 
Paralysis aytitaiis. Paranoia. Paranoid stale. Paia- 
perlnssis. I’arasitolojtv, medical. Paralvphoid fe- 
ver. Paralvplioid (lasitoenlerilis. Paresis, lal. 

Parkinson's disease. Pathogen. Patholopv. Pella- 
Hra. IV|itic ulcer. Peiitonilis. Phaysocy losis. Phai- 
maceulicals testiii);. Pharmacoloj'y. Phaimacv. 
Pliaivux disordeis. Phenlv'iiv riivic oligophrenia. 
Phlehitis. Phlehotomus fever. Pholiic leaclion. 
Pi):nientation. Pink eve. Pinla. Pinvvorm infection. 
Pitiiitarv yjland disorders. PlaiJiie. Pleuropneumo- 
nia-like organism (PPI.OI. Pneiimocoeeus. Pneu- 
miM'VsIosis. Pneumonia. Piieunionilis. Poison. Po- 
lioinvelilis. Precipitin. Piecipilin test. Preyrnancy. 
Prepinney, disorders of. Properdin. Prostate disoi- 
ders. Proteus. 1’seiidomonas aeiuttinosa. I’seudotii- 
herculosis. Psittacosis. Psoiiasis. I’svchosis. Puhlie 
health. Pyorrhea. 

Q fever, (.^iielluiip leaetion. Ttahies. liathite 
fever. Kelapsinyy fever, Keitrodiietive system dis- 
orders. Res|dralorv system disorders. Ketinitis. 
Kheiimatie fever. liheiimatisin. Rickets. Kieketl- 
sialpox. Rickettsioscs. Rous sarcoma, .''alivarv 
gland virus disease. .Salmonella. Scarlet fever. 
Schistosomiasi.s, .Schizophrenia. Sciatica. Scurvy. 
Sedation. .Senescence. Si-nile dementia. Septice- 
mia. Sprolopv. Shigella. Shock syndrome. Sl- 
nnsitis. Skeletal system disorders. Skin disorders. 
Skin test. Sleeping sickness, African. Smu1l)iox. 
Soft chancre. Spinal cord disorders. .S|tiroehete. 
Spleen disorders. S|)orol richosis. Spotted fever. 
Rocky Mountain. Spotted fever group. Staphylococ- 
cus. Sterility. Stomach disorders. Strcptocoeciis. 
Strongyloidiasis. Sty. Sulfa drugs. .Sulfone (anti- 


niierohial use). Surgery. Syphilis. Tapeworm dis- 
ease. Tetanus. Thiosemirarhazone. Thromhosis, 
Thyroid gland disorders. Tick hite fever. .South Af- 
rican. Tick fever, (adurado. Tick luiralvsis. Tick 
Ivphiis. North Queensland. Tick typhus, Siheriiin. 
Tonsillitis. Tooth disorders. Tophus. Toxemia. Tox- 
icology. Toxin, hacterial. Toxin-antitoxin reaction. 
Toxopla.smosis. Trachoma. Transfusion. Trauma. 
Trench fever. Trichinosis. Trichomoniasis. Tiiher- 
ciilosis. Tularemia. Tumor. Tumor viruses. Tv|ihnid 
fever. Typhus, scriih. Tyiihus fever, endemie (llea- 
liorne). Typhus fever, epidemic (loiise-hurne). Ul- 
cer. Urinalvsis. Uiinarv bladder disorders. Uterine 
disoideis. Vaccination. Vaginal disorders. Vene- 
leal disi-ase. \ ineent’s angina. \ iral gasiroenlei ills, 
etiidemie. Vimleiiee. Virus. Virus eliemtipro|ihv. 
laxis. Virus infection, hili-nl. Virus inlerferetue. 
Wart. Weil's di.seast*. West Nile fever. Whipwoitn 
disease. Whooping eoiigh. Yaws. Yellow fever, /o- 

onoses. 

Animal systematics 

\nimal kingdotn. Animal svstemalics. .Species i-on. 
|•e|^l. Taxonomic categories. Tvpe method, /.oologi- 
eal iiometu laliire. 

for spccifn animal groups .vcc IwnimmvTr 
zo(ii.o(.v ; Vi.KTt.nR.vTK /ooi.oc.y. 

Anthropology 

Aiiiiiial plivsical. An 

thri»()tinuii>. Antluopovcopv. An lioolfijiical clwin 

iMi\. (liirmir.ii dating. (iio-Ma^tifUi 

man. KM>liili<»n. orjsanit*. Konlrrht'xatlc man. hi^. 

man. Ht'idt'llu'ig man. Java man. 
fil. \t‘ainlmtlial man. Peking; man. Pilidown man 
IMfi^'lfMOin*. Primalfs Ken*nl. H(iodr‘-ian 

man. S(dt> man. S|M‘riatinn. .Steinlin'm man. Swan^ 
cnmlx' man. 'IVniifini' man. 

Sre also P\i.kom’oi.o<;y. 

Archeology 

.See ANTiiHoevn.oi.Y. 

Architectural engineering 

.S'ee (jyii. K'K.iNt-.MUNt.. 

Armament 

Acoustic mine. -Veoiisiie torpedo. Aeronautical en- 
gineering. .\irhorne radar. Ain raft. Airerall. mili- 
tary. Aii'iilune. Airship. Anlisuhniarine warfare. 
.Vrmameul. air. Aimumenl. army. .Armament, n.i- 
val. .Atomic liomh. Flalli.s|ie missile. Itallistie range. 
Raflisties. exterior. liallislies, interior. Ilalloon. 
Rlimp. Uhemieal fuel. ChemieuI warfare. Com- 
fiiislioii. Coiiliniiiius-wHve radar. Detonator. Diri- 
gible. Doppler radar. Kleetronio eoiintermeasure.''. 
Kxplosion and explosive. Fire. Fire-control svs- 
tents. Fuel. Fulminate. Fuse, explosive. Cas mask, 
(luidanee systems. (Iiiided missile. Hydrogen 
hondi. Ineendiury. Tnertial guidance system. Jam- 
ming. Jet propulsion. Launehing pail complex. 
Missile. Missile guidance systems. Monn|>uIse ra- 
dar. Moving-target indication. Nuelear explosion. 



Passive radar. Picric acid. Primer (explosive). 
Propellant. Propulsion. Piilw jet. Pyrole<linics. 
Kadar. Ram jet. Refractory. Rocket. Rocket .stafi- 
inp. .Soreeninp smoke. .Shaped charpe. Ship, naval. 
Smoke. .Sonar. Sonohuoy. Suhmarine. Siipei sonic 
Ilipht. Trajectory. Underwater demolition. 

For aircraft information see AiatoNAiuic.yy. en- 
CtNKKRINt. 

Astronomy 

Aherration of lipht. Alhedo. Aldeharan. Alpha Cen- 
taiiri. Andromeda nehula. Antarcs. Antarctic Cir- 
cle. Aphelion. Apopee. Apsides. Aquarius. Arctic 
Circle. Ari'lnriis. Areal velocity. Aries. .Asicioid. 
Astrometry. Astroiiomii-al coordinate sysicms. As- 
tronomical peophysics. Astronomical instruments. 
Astronomical photoprapliy. Astronomical spectros- 
copy. Astronomical unit. Astronomy. Astrophysics. 
.Atinos|)hcrc. peocliemistry of. Atomic clock. Re. 
lelpeiise. Rinaiy stais. Hoiiles. Calendar. Camera. 
Cancer (constellation I . Capricorniis. Carbon .star. 
Cardinal point.s. Cassiopeia. Cclc-lial mechanics, 
(ielestial navipalion. Celestial sphete. Centaurus. 
Center id mass. Cential foicc. Centripetal force. 
Ceres. Chromosphere, ('hronopraph. lUiionomctcr. 
('hronoscope. Clock. Coal sack, (iomet. Conslella- 
lion. Corona, solai. (ioionopraph. Cosmic elnctro- 
dyiuiinics. Cosmic rays, Cosinocheinistry. Cos- 
inoponv. Cosmolopy. Ciah Nelnda. Ciiix. Cypniis. 
Day. Doppler elTeci. Dyvaif siai. Kaitli lorhilal 
motion). Karth tide. Kclipsc, asironoinii al. Eclip- 
tic. Einstein shift. Elcmenis (cosmii ahundance). 
Elements and nuclides toripini. Em keV comet. 
Ephemeris. Eipialoi. Equinox. E’los. E-cape ve- 
locity. Elyinp saucers, (hilaxy. ixteinii' C.alaw. 
the. Gemini. Geography, mathematical. Giant star. 
Gravitation. GiayiK. 

Halley’s comet. llori/,on. Ifoiolopv. llvadcs. In- 
terstellar matter. Interstellar s|iacp. .lupiter. l.atl- 
tiide, astronomical, l-eo. l.ihra. Ijpht-vear. Eonpi- 
tiide. astronomical. I.yra. Mapellanic clouds. Afap- 
nitiidr, stellar. Mars. Meicuiv (planet). Me- 
ridian. Messier number. Metapalaxy. Meteor. Me- 
teorite. Midnipht sun. Mira. Mizai. Month. Mixm. 
Natttical Almanac. Nebuhi. Nebulae, paseous. Nep- 
tune. Nova. Nutation (astronomy and mechanics). 
Observatory, astronomieal. Oeculation. Otbilal mo- 
tion. Orion. Orion Nebula. Parallax lasironoinv ). 
Parsec. Pepasits. Peripee. Perihelion. Perseus. Per- 
turbation (astronomy). Phase, (astronomy). Photo- 
sphere. l^i.sees (constellation). Planet, Planetarium, 
Pleiades. Pluto. Polaris. Precession. Precession of 
equinoxes. Proeyon. Proton-proton chain. (.)uarf/. 
clock. 

Radiation. Radio astronomy. Radio sources 
(astronomy). Radio telescope. Red dwarf -tar. Red 
shift. Retrograde motion (astronomy). Ripel. 
Rocket astronomy. Sapittarius. Satellite (astron- 
niny). Saturn. Schmidt camera. S>airi)iu<. .Second 
(time unit). Shadow. .Sirius. Solar constant. Solar 
radiation. Solar .system. Solstice. S|»aee.^ Sjiectro- 
chemical analysis, Spectrohelioscope. .Spica. Star. 
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Star cloud. Star clusters. Stellar evolution. Stellar 
mapnctic field. Subgiaiit star. Sun. .Sundial. Sun- 
s|)ot. Sniierpiant star. .Supernova. Taurus, Tele- 
scope. aslionomieal. Tide. Time. Time-interval 
measurement. Transit (astronomy). Trojan planets. 
Iiopic of G.inccr. Tropic of Gapiicoin. Twilight, 
fwinklinp stars, flmbra. Univcise. Uranus, Ursa 
Major. Ursa Minor. Van Allen radiation. A'ariable 
star. Vega. Venus. Virgo. Watch. White dwarf .star. 
Wolf-Rayelt star. Year, /enith. /aidiac. /odiacal 
lipht. 

For articles on spai-e (light and vehiiles .see 
Si'AcE TE* iiMii.oi.y. For celesiial navigation see 
NAym.y'iio.x. For artiiles on the upper atmosphere 
.see Gioeiivsns; Mk'i K oaoi.iu.y ami < i.imai<>i.(>(,y. 
For further aiticles on matter-energy relationships 
in cosmic applications .see .Aroytn. eiiysu s: F.i.f.c- 
thomai.nkiic HAniA'iioN; Ni t i ear ciiysii s. For 
rehitiyislic and other theoretical coii-ideraiions re- 
gaidiiig the nature of the univei-e .see Tiikoreti- 
f.Ai. l■llvsll:s. 

Atomic physics 

.Misoiption. .Absorption i elect rouiagnelic India 
tioii). .Accejilor atom. Angstioui. Aiitiferiomagne- 
ti-m. Aiitimalter. .Antineiitroii Antiproton. Atom. 
Atomic be.mis. .Atomic clock. .Atomic constants. 
Atomic mass unit. Atomic number. .Atomic physics. 
Atomic structure anil speclia. Atomic yseighl. An- 
gel elfect. liaryon. Ilinding energy, nuclear. Iloltx- 
mann constant. R(dt/.inann statistics. Ihdt/,mnnn 
liansport equation. Rose-Einstein statistics. Rrcm.s- 
sirahluiig. Gascade |iuiticle. Ghcmical binding. 
Gidli-ion. Gomplon elfcci. Gondiiction band. Con- 
scrsiilioii of mass. Degeneracy li|uanlum slates). 
Deiileion. I)iaiiiagne|<sm. Doiioi atom. 

F.igenfunclion. Eigenyaliie. Electron. Electron 
capline. Electron configuralioii. F.loclion para- 
niagiielii lesonaiici s|ieclroscoiiy. Electron spin. 
Election volt. Eloiiioiitary juirticlu. Elements 
(chemical I. Eneigy let el (<|uanlum inechanies). 
Ext tied -tale. F^xclusion principle. Fei'ci-Dirac 
slalisli.'s. Fine structure tspecliiim lines). Ferro- 
iiiagiiclism. Flame photomelrv. Gravitation. Ground 
■late. Ilaimiaiic oscillatoi. llyperline structure, lly- 
peron. Ion. Isobar (atomii physics). Isoelectric se- 
■[iience. Isomerism, nuclear. Istitone. Isotope. Isu- 
liqie shift. Isolo|ie spin. l.uiinor precession, latplon. 
Magnetic moment, electron. Magnetic resonance. 
Magnetism. Mapnetiaation. Magneton. Mass de- 
fi-cl. Mass number. .Mass spectroscope. Mendele- 
vitim. Meson. Mcta.stnbic stale. Microradiopraphy. 
Microwave s|M'clroscopy. Mideciilar beams. Multi- 
pole iiidiation. Muoniiim. Ne|iluiiiiim. Neutrino, 
Neutron. Neutron, delayed. Neution cros.s seetion. 
Neutron diffraction. Nobeliiini. Nuclear moments. 
Nui'lcar physics. Nuclear sliuctiire. Nucleon. .Nu- 
cleus, atomic. Hacking fraction. I’aramagnetisni. 
Parity (qiiaiitiim mechanics). Paschen-Rack effect. 
I’eriodic table. Perturbation (quantum ineehan- 
ie.sl. Planck's eniistant. I’usitron. Posilronium. 
Proton. Quantum (physics). Qunntiiin eicctrody- 
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namtrs. Quantum mechanics. Quantum numbers. 
Quantum statistics. Quantum theury. ncinrelativis- 
tic. Radiation. Radiation chemistry. Radioactivity. 
Radio-frequency sijcctroscopy. Radiocraphv- Rit/.'s 
combination principle. Rydhcr){ coiislant. Scatler- 
ing experiments, atomic and molecular. .Scatter- 
ing experiments, nuclear. Scattering matrix. Schrii- 
dinger's wave equation. Selection rules (physics). 
Spark chamlier. Specific cliarg<‘. Spin (quantum 
mechanics). .Stark effect. Stationary state. Strange 
particle. .Symmetry laws (physics). Triton, lln- 
certaiiity principle. Valence hand. V-particle. Work 
function (electronic). X-ray crystallography. X-ray 
diffraction. X-ray fluorescence analysis. X-unit. 
Zeeman effect. 

Kor more detailed nuclear aspects .vee Mt.i i.KAii 
eiiv.stcs. 

Automotive engineering 

.See MK( ItANICAI. KNUINKMItNO. 

Bacteriology 

Ahlastin. .Achiomoliacteraceae. Acid-fust .stain. Ac- 
linomycetaceae. Aclinomvcelales. Aclinoplunaceae. 
.Aerohacler. Agar. Agglutination icuction. \ggluti- 
nin. Anthrax. .Antiluicterial agents. Antiliiotic. Anti- 
hodv. Antigen. Antigen-anlihody re.iction. Antisep- 
tic. Antitoxin. ,\zotol>actcraci-iic. Ilacillaccae. Bai'- 
illary dyseiilerv. Bacteria. Bacteria. l\sogenie. Bae- 
teria. taxonomv of. Baeteiial eell ehemistrv. Bae- 
lerial coenzvnie. Baeterial endospores. Kaeterial 
en/.yme. Bacterial geneties. Bacterial growth. Bae- 
terial liiniim'scenie. Baeterial inelaliolism. Bacte- 
rial motilitv. Haelerial nutrition. Bacleriul physi- 
ology. liaeleriology. Baeteriidogv, medical. Bacte- 
riophage. Bacteroidaeeae. Beggiatoales. Biological 
specificity. Biologiciils. Blood-plate hemoivsis. Bol- 
iilism. Brevihaeleriaceae. Briieellaeeae. Brucello- 
sis. Carvo|ilianales. Caiilohaeleraceae. Clieinother- 
apv. Clilamydidiaeteriales. (.'Iiolera vihrio. Gdi- 
(diage. Ounpleineiil (seiiiin). Conqilemenl-fixation 
test. ( Conglutination. (Corvneiiaeteriaeeae. Ciillnre. 
elei'tive. Ciiltiire. media eomponenis of. fCiilinre. 
pure. (Ciilliire technique. Cystitis. Diphtheria. Dis- 
ease carrier. Drug resistance. Fffeetive dose ."iO. F.n- 
doearditis. Rnteric haeilli. Enteroliacteriaceac. Kjii- 
deniie. Epidemiology. F.seheriehia. Eermeiilation. 
pood poisoning, hacterial. Food preservation. Food 
spoilage. Foot and mouth disea.se. Oaffkya tetra- 
geiia. Gangrene, gas. Germ. Glanders. Gonorrhea. 
Grain’s stain. Gram-negative diploeocei. Hemo- 
philic haeteria. Hemurrhagie septieeniin. Hetero- 
phile antigen. Huimis. Hyaliironidase. Hyphomicro- 
liiales. Immunity. Immiinologieal tolerance, ac- 
tpiired. Immunology. IMViC test. Infant diarrhea. 
Infectious disease i-ontrof. Infective dose SO. Iron 
transport compounds, mierohial. Isoanligeii. Iso- 
nicolinic acid hydra/.ide. Johne's disease. Ktehsiella 
pneumoniae. Laclohaeillaeeae. Laiieefield differen- 
tiation sehemc. leprosy. Leptospira. lethal do.se 
50. la’iifcoeidin. Lyophilixation. I.ysin. I.ytir reac- 
tion. Mastitis. Melioidosis. Meningitis. Meningo- 
cucriis. Methanomonadaeeae. Microcoecueeae. 


Moraxella iacunata. Mycobacteriaeeae. Mycoplas- 
matales. Myxohaetcrales. 

Neisseriaeeae. Neutraliiiatiun reaction (anti- 
body). Neutralising antibody. Nitrohaeleriareae. 
Nitrogen cycle. Opsonin. Paracolon bacilli. Para- 
pertussis. Paratyphoid fever. Paratyphoid gastroen- 
teritis. Pasteurisation. Pathogen (soil). Phugoeylo- 
sis. Pink eye. Pinta. Plagiii!. Pleuropnciimonia-likr 
organism (PPl.O). Pneumocorcus. Pneumonia. 
Precipitin. Precipitin lest. Properdin. Propioniliac- 
teriaceae. Proteus. Pseodomonadaceae. Pseiidoino- 
iiadales. Pseudomonadincae. Pseudomonas aerugi- 
nosa. Pscudoliilmreiilosis. Public health. Quellung 
reaction. Rat-hile fever. Relapsing fever. Rheu- 
malie fever. Rliisuliiaeeae. Rhodobaeteriineae. .Sal- 
inonella. Scarlet fever. .Seliisomyceles. .Septicemia. 
.Serology. .Shigella. Sideroeapsaeeae. .Skin test. .Soft 
eliaiiere. .S|>irillaeeae. .Spirochaetales. Spirorhete. 
.Stain (microbiologhal). .Sterilisation. Streptomy- 
cetaceae. .Syphilis. Thiohaeteriaceae. Traiisdiietiini. 
hacterial. Translorniation. Itaiierial. Tiiliereiilari- 
aceae. Tiihereiilosis. Tularemia. Tvplioid fever. 
Vaceination. Venereal disease. Vincent’s angina. 
Viriileiiee. Water analysis. Water-lioine disease. 
Weil's disease. Whooping eoiigli. Zoonoses. 

For more articles on the ehemistrv of llie physi- 
ologieai processes .vei Bloi III Misiuy. For in forma- 
tion oil the role of liacteria in plant diseifse sir 
Pi.ANT e.A'iiiol.iM.Y ; for informnlioii on the role of 
haeteria in water and sewage .sec .Sanitvry r.Nui- 
Nt.KlllNt;. 

.Sec (t/.vw Mkiiicai. mk RnRioi.O(,\ ; Mkroiiioi.oi.v. 

Biochemistry 

Acetvl phosphate. Acetylcholine. Adenosinediphos- 
lihale (ADP). '\deno-iiietri|iliosp|iale (.ATP). Ade- 
nvlie acid. .Adrenal cortex steroid. Adsoriilioo. 
Alanine. Albumin. .Aldosterone. Aniiiio acids, para- 
Aiiiiiiohensoic acid. .Atn|iholcrism. Amviasc. Andro- 
gen. Arginine. Aseorhic acid. Asparagine. Aspartic 
acid. Auxin. Bile acid. Biliriihin. Bioclicniistrv. Bio- 
logical oxidation. Biotin. Blood. Buffer solution. 
Calcium inetaholisin. Carliohydrale. Carhohvdrali; 
mrtaliolism. Carboxylic acid. Carotenoid. Catalysis. 
Cetyl alcohol. Chelation. Clieniical energy. Chemi- 
cal warfare. Chitin. Chlorophyll. Cholesterol. 
Choline. Coaeeivation. Coen/.yme. Colloid. Crea- 
line-ereatine. Cysteine. Cystine. Cyloeliemistry. 
Cyloclirome. 

Dextrin. Dialysis. Digiloxigeiiin. Diphos|)hop)r- 
idine niieleotide (DPN). Donnan eqiillibriiiin. 
Electrophoresis. Fnanliomnrph. Enzyme. Fmzyme 
inhihilion. Epinephrine. Kqnilihritim. chemical. 
Fqiiilihriiitn, ionic. Fqiiilihriiim. phase. Ergosterol. 
Estrogen. Fhrinogen. Flavune. Folic acid. Fructose, 
(iaiactose. Camma glohiilin. Cel. Globulin. Ghi- 
eose. Cliicose-1 -phosphate. Glueose-6-phosphate. 
Gliitamif acid. (Rutamine. Clutelin, Glycine. Gly- 
cogen. Glycolipid. Gonad. Hemoglobin. Histidine. 
Hormone. Hormone, adenohypophyseal. Hormone, 
adrenal cortex. Hormone, adrenal medullary. Hor- 
mone, neurohypophyseal. Human genetics. Hyalu- 
ronic acid. Hydrogen bond. Hypophysis. Inositol. 



Insulin. Interface of phases. Inulin. lon-permealile 
membrane. Iron metabolism. Tsoeleelrir point. 
Isoleucine. Krebs cycle. Lactase. Lactose. Leucine. 
I.evan. Lipid. Lipid metabolism. Lysine. Maltase. 
Maltose. Metalxdic disorders. Metabolism. Mc- 
talKtlisni in ruminants. Methionine. Monosac- 
charide. Niacin. Nucleic acid. Niicleoi>rolciti. 
Nutrition. 

Oligosaccharide. Oncology. I’ani'reas. I’antolli- 
enic acid. IVptide. Phenvialanine. i’hosphatc me- 
tabolism. I’liosphalide. I’hotocheinistrv. IMusiiial. 
Polysaccharide. Porphy rin. Progesterone. Prola- 
mine. Proline. Protein. Pritlein. fibrous. I’rotein. 
globular. I'rotein metaliolism. Pyrimidine. Pvrrole 
Ilaceinization. Kadiation bioclicinislr\. Itallinosc. 
Kilatflavin. .Serine. Serotonin. Scrum. S|ieciali/cd 
tissue. .Sphiiigolipid. S(|iinlenc. Sleioi4|. Sterol. Sii- 
irose. .Surface phocnonu'iion. .Siitfacc leiisioii. 
Thiamine. 'I'hreoninc. Tli\roid gland. Transamina- 
tion. Trigbceride. 'l'riphospliop\ridine nui’li'otide 
iTPN). Ti\|)tophan. Tyrosine. IMtrai'Ciitiifiig<'. 
I'rea ( bioebemisirv ). Trie acid. Uridine iliphos 
phogliii'ose (I'DI’d). llrinc. Valine. Vitamin. Vi- 
tamin A. Vitamin II... Vitamin Hi.;. Vitamin 1). Vi- 
tamin K. Vitamin K. X-iu\ dilliaction. 

For in formal ittti on tlie disease proce.sses .«-c 
ANtVAt. eATlii)i.(>i,y ; for articles in animal plivsiol- 
ogy .\cc (a>Me\HATl\K eilvsloi.ot.Y ; for other arti- 
cles on »*arl)on compounds .%ec OtttJANic ciiKMisTtiY. 

Biology 

llhdogv. Ilotany. /oidogy. 

.Sec «/.«> Ai.tiK.i'i.Tiim.; .Vnimai. anaiomy: .Am- 
M VI. Kt.Di.ot.v: Anim VI. eATitoi.oi.Y : .Vmmai svs- 
ll-MVTK.s; ANTIIKIII’lll.Ot.V : HlOl III Mis ■■’Y ; Hill- 
I'HYsKs; ( aiMI-AKATIV I'. I'lIVsIOl oi.v ; ('.V lol.ol.v : 

K.voi.i tion; Foon i.m.im mist.: Foiu-sthv ; C.i-N- 

I.KAI. |■|IYM<)I.(I(.Y : (iKM-IKS; (inoWIII AM) MOU- 
fllot.KM.Ms; llisioi.ot.Y: Isvi.Rri.niivii: /ooi.oi.v ; 
VU.nicAi. Mii Konioi.uuY : Mit iiuiiuuoi.y : Myciu- 
(M.v; Pai KOBOi AYV; Pai.i:ont<)H)I.v : Pi.ant ayai- 
omy: Pi.ayt moi.ocy: I'i.ast I’AI'Hoi.oi.y : Pi.am' 
i'iiYsioi.o(;y ; Plant taxomimv : Psyciioi oi.y. 
I’tlYSIOMU.KAI. AND l:MM.ItlMI-.N I'AI : SvMTMlV KN- 
(.INKKKI.NC; Vmiii-tuiatk yO()I.Ol.V. 

Biophysics 

Aberration, optical. Auloradiogruiiln. Aviation 
medicine. Behavioral (isvchophysics. Biologiiail ef- 
fects of sound waves. Biophysics. Bittphvsies, math- 
ematical. Biopotentials and electro)ihvsiologv. Bi- 
refringence. Bone (hiophv.sicsi. Cell (biological), 
spectral analysis of. Cell-surfai'c ioni/atnut. Chro- 
matic. aberration. Cybernetics. Cytology (molecu- 
lar basis). IJecompression illness. Uii'hroism. 
Biebroism (biological tissue). Klcctrocardiogra- 
|)hv. Electrodiagnosis. Electroencephalography. 
Electromagnetic radiation. Eleclromyogram. Elec- 
Irophysiology (heart). Electrotherapy. Gas dynam- 
ics. Gravity. Health physics. Hlstorudiography. In- 
formation theory (biological applications). In- 
frared radiation (biology). 

Linear energy transfer (biology). Mechano- 
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receiilors. Micromanipnlatinn. Microscope. Micro- 
scojie. centrifiige. Microscope, electron. Micro- 
scope. fluorescence. Microscope, interference. Mi- 
croscope. optical. Microscope, phase contrast. Mi- 
croscope. reflecting. Microscope, x-ray. Molecular 
biophysics. Muscle (bioplivsics) . Nuclear radiation 
(biology). Open system. thennudyTiamies of (biol- 
ogy). Optics. Oximetry. Pbonncardiograpliv. Physi- 
ological action spectra. Prosthesis. Rad. Radiation 
bioebemistry. Radiation liiology. Radiation cvtul- 
ogv. Radiation injiirv (biology). Radiation niicro- 
biologv. Radioactivity (applications). Radioisotope 
(biologv) Radiologv. Respiialion, external. .Space 
I>iology. .Spiromcirv. .Symballo|>hone. Tbermody- 
namic prini'iplrs. 'I'licriiiodynamic processes. Ther- 
iiiollierapy . Ultraviolet riidiulioii Ultraviolet radia- 
tion (biologv). Vectorcardiography. Weightless- 
ness. 

For applications in other fields .vcc At uIistk.s; 
AnIMAI. fA’IlKII.Ol.Y; Fl.llln mli.iiamcs. 

Botany 

Rotaiiy. 

Ycc also Ai.RitT'i.Ti nK; Biot iifmisthy: Gonser- 
AAiitiY; (■.vioLocv: Foresiry; M|(.ri>rioi.o(,y; 
Maioi.im.a; I’.M.MuiurA’iY; Pi.ant anatomy; 
i’l ANT Etoi.ot.Y; Pi.ant I’Aiiioi.ot.v; Pi.ant I'livs- 
IOI.OI.Y: Pl.ANf TAXONOMY. 

Chemical engineering 

.Abrasive. Adhesive, slTiicliiral. Alkylation. .Amina- 
lion. .Autoclave. Bergius process. Blea,ibitig. Boiler 
Iccd-watcr rcgiilulion. Boiler water. Boiiiidarv- 
laycr flow. BoaIc’s law. Britk. Ccnieiit. Gt'mcnl- 
aslicsins. Gctani' number. Ontrifugal iiiiinp. Cen- 
trifugation. Gcramic tccliiiology. Gharcoal. Charles' 
law. Glicmical engineering. Ghcinical fuel. Clicmi- 
cal pr.iccss control. Gbcmicnl warfare. Glieiniirgy. 
Glurific.uitiii. Glassiiicatioii. mechanical. Clay prod- 
iiiTs, arcliilcctural. Coal cbcinicals 0>al gasifica- 
tion. Coke. Comliuslioii. Concrete. Condcns<*r, va* 
por. Contact conthmscr. Cooling tower. Ciyogcnic 
engineering. Cryogenics Crystalli/ation. Cyano- 
dliylalion. 

Dcliiiiiiidifirr. lit hydrogenation. Desict ant. Des- 
tructive distillation. Detonator. Diflusioii in gases 
and liipiids. Dimcnsioiiul unaivsis. Displacement 
pump. Drier (|iaintl. Drying. Dust and mist col- 
Icclloii. Dvciiig. Economi/cr and air tiealcr. Elcc- 
troclicinical iiroccss. EIcctriilylic tank. Enamel, 
iionvitrcoiis, Eiicigy sources. Enthalpy. Entropy. 
Enzyme (industrial (iroduvlion). Esterification. 
Kvapuralor. Explosion and explosive. Explosive 
forming. Feed wafer. Fertilizer. Filter, man-made. 
Filter, natural. Filler. Filtration. Fire detector. 
Fire extinguisher. Fischcr-Tropiw.h process. Flame. 
Flaineprnnfing. Fii>w mcasuicmcnt. Flow of fluids. 
Flitid dynamics. Fluid mechanics. Fluid statics. 
Fluid-flow principles. Fluid-flow properties. Fluidi- 
zation of solids. Food engineering. Food manufac- 
turing. Fossil fuel. Frit. Fuel. Fuel gas. Fuel gas 
supplements. Furnaee (steam generating). Fur- 
nace construction. Fpse, explosive. 
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Gas ubsurptiun opirralions. (>as furnui'i*. Glass 
and glass prudurts. Glazing. Halogcnation. Heat 
exchanger. Herbicide. High-pressure physics. High- 
pressure priH-essos. Humidification. Hiimidistat. 
Humidity control. Hydraulics. Hydrodynaniics. Hy- 
droformylatiun. Hydrogenation. Hydrolytic proc- 
esses. llydromeebanies. Hydrostatics. Hygrometer. 
Ice manufaeturc. Incendiary. Ineoni|iressihle flow. 
Insecticide. Insttumental analysis. Isothermal proc- 
ess. Isoto|ie separation (stable isotopes). .|at>un- 
iiing. Jet (low. Kiln, (.acipier. Laininar flow. Leach- 
ing. la-ather and fiii processing. Lignite. Lime 
(industrial). l.i(tuefaction of gases. Magnetic s(.pa- 
ration methods. Mass-transfer operation. Metric 
system. Mixing. Mortar, ^aval stores, 'Navier- 
.Stokes e<|uution. Newtonian iliiid. Nitialion. Nitro- 
gen fixation. Nuclear engineering. Nuclear fuels. 
Nuclear fuels reprocessing. Oxiilatioil process. 
I’aint. I’uper and (taper (irodiicts. Haiticle (iro|)- 
erties. IVsticide. I'hotogruphic materials. I'lmtog- 
raithy. I’igmenl. Pine oil. I’itte fhiw. i’ilol lube. 
Plaster. l*lu.ster of (laris. Pla.stics fabricalbm. Por- 
celain. I’ottery. Prilling. Piimer (e\|ilosive). 
Primer (surface coaling). Pio|>ellanl. PyroUsi-. 
Pyrometric cone. Pyrolecbnics, Hefraclory. Kefiig- 
eration. Kefrigitration cycle. Key Holds iiiiiuber. 
Khcology. Kodeuticide. Koll mill. Kosiii oil. Kiib- 
ber, Kubber (iioducis. .Safely glass. .Salim- water 
rcrlamatioii. .Scieening. Screening smoke. .Sea wa- 
ter. .Sedimentation lindustiial). Se|iaiation I me- 
chanical). .Sewage treatment. .Slia|ied charge. .Shel- 
lac. Sinteiing. Size reduction. Smoke. .Solar cnerg\. 
.Solids (111111(1. .SolvenI extraction. .S|iinning (Icx- 
tilc). .Stained glass. .Slrijtpiiig. .Siillonution. .Sur- 
face coating. Terra colla. Textile. Textile chem- 
istry. Textile printing. Thickening. Thinner. Tile. 
Transi.-sterification. Turbulent (low. I'liil. -ystems 
of. Unit operations. Unit (tiocesses. Varnish. Venti- 
lation. Water .softening. Water trealment. Wood 
chemicals. Wood fiber products. Wood finisliing. 
/i()(»cr. 

Kor applications of agricultural chemi.stry .tee 
AchicI'i.tI'KK. For <-onslriiclion applications see 
CiML KNciM'KHiNi;. For Unit o(ieration and unit 
processes produi'tion U|i|ilicalions srr, iNOtn.ANic 
CiiKMisTiix ; Miciiouioloi.v; Mininc KM:iNt:i..i(iMo; 
NuiXKAR KNUINf.KKlNt;; NtlCt.KAtl I-lIYsICS; PliTHO- 
LEl/lhf ciiKMisTtiY. For the theoretical as)>eets of 
this subject see PllYsicAi. ( itKMfs'l'KY. 

Chemistry 

See Anai.ytii'ai. i.itKMisrKY; IJiorHKMisTnY; 
CuEMtCAt. KNUtNKKIlINC; IsOKCAiXIC CIIKMISIKY; 
Oruanii; ciit.MisTRY; Pktroi.kiim ('hkmisthy: 
Physical chemistry. 

Civil engineering 

Air-entraining portland cement. Airport engineer- 
ing. Alidade. Arch. Architectural acoiislies. An-hi- 
tectural engineering. Azimuth. Beam. Beam col- 
umn. Blasting. Bolted joint. Breakwater. Bridge. 


Bridge vibration. Britt 1 ene.ss. Building.s. Bulkhead. 
Bulldozer. Caisson foundations. Canal. Cantilever. 
Cement. Cement-asbestos. Chimney. Civil engineer- 
ing. Clinometer. Coastal engineering. Cofferdam. 
Column. Comiiusite beam. Concrete. Concrete 
beam. Gmcrete column. Concrete slab. Construc- 
tion engineering. Construrlion er|iii|iment. Con- 
struetion methods. Contour. Crane hoist. Ham. Hcr- 
rirk. Dredge. Earthmover. Electroosmotic dewater- 
ing. Engineering and architectural eontrarts. 
Engineering gmdogy. Excavator. Floor constnir- 
tiim. Foundations. Fiirnare ronstrnetioii. Girder, 
(ilale. Grub liiiekct. Gioin fengimx-ring). Grout. 
Giiiiite. Gv(isiim plank. Harlior. Highway engineer- 
ing. linhoff tank. Industrial meteorology. Inland 
waterways lran.s(>orlalion. j<-lly. Joint (mcehani- 
eal). Level (surveying). Loading, transverse. 
Loads, dyiianiie. Loads. ie(ieuted. I.uinher niami- 
faeliire. Masonry. Mortar. Noise control in liiiild- 
ings, Paveinenl. Phologramiiielrx. Piei. Pile 
foiinilalioii. Pi(H>line. Plane table. Plate, sliucliiral. 
Portland ecmeiil. Prceasl eonerelc. I’leslressed 
eonerelc. Kailroad engincei ing. Keinforeed eon- 
erctc. Reservoir. Retaining wall. Revelmeiil. River 
engineering. Riveted ioinl. Roof eonstiiielioii. Run- 
wax. aii(iort. Safely (actor. Sanitary engineering. 

■Sea wall. .Se[>lir lank. .Sewage. Sewag 

systems. .Si-wage dis(iosal. Sewage solnls. !#>wage 
trealineiil. .Shovel, (lower. .Soil nieelianii's. Stadia. 
.Sliiietiirul analy'is. Slnieliiral eonnerlioiis. Slrue- 
lural defleiTbuis. .StriiiTiiral nialeiiuls. .Structural 
steel. .Siriicniics (eiigineciing). .Surveying. T.iiik. 
Theodolite. To(iogra(iliie surveying and nia()(iing. 
Tower. TiaOie engineering. Transit (engineering). 
Traiis[iortalion engineei ing. Trestle. 'Criiss. Tiin- 
nel. Gnloader. W'all eonslriietion. Water eoiiser- 
vation. Water (lollution. Water .so(leniiig. W'alei 
su)i(ily engineering. W'ater Irealiiienl. Welded loiiil. 
Well|)oinl systems. Wharf. Wood fiber (irodiicts. 
W^lod finisliing. Wood (iliysies. Wood (ireservalion 
For mechanies and pro()erties of inaleiials ,vec 
F.MUNhi'Ki'ii; MEi'iiAMis. For hydraiilies articles 
see Fl.lim MKi.H-VNK.s. For ina|i|iing articles .v-'c 
I’llvslCAL (,E0(.IIAI-|1Y. For related articles in the 
fields of geology and hydrology .see Eni.ineehim: 
(.KOUK.Y; GeoI.OLY (siatl-IMAI. AND IIISTOKK At ) ; 

HYI)KOLO(.y. 

Classical mechanics 

Acceleration. Acceleration meusiireiiient. Action. 
.Amiililude (wave motion). Angular freijiiency. An- 
gular inomentuin. Aiiliarmonic oseillator. Anti- 
gravity. Balance (weighing instrument). Bal- 
lislic.s, exterior. Ballislies. interior. Beal. Bour- 
don-spring pressure gage. Canonical Irunsfortna- 
lions. Cuyloy-Klein (larumetcrs. Celestial meehan- 
ies. Center of gravity. Center of ma.ss. Center of 
(iressiire. Centrifugal force. Centriiielal force. Cen- 
trode. Ceiitroids of areas and lines. Collision. Con- 
servation of energy. Conscrvulion of momentum. 
Cunstraiiit. Couple. D’Alembert’s principle. Damp- 
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ing. Degree of freedom (nieetiunich). Density. Den- 
sity measurement. Dimensional analysis. Dimen- 
sions (meclianii's). Displaoemeiil (meclianirsl. 
Doppler effect. Dynamics. Dyne. Karlli. Empirical 
method. Energy. Eriuilihrium of forces. Eig. Euler 
angles. Euler’s equations of motion. Foot (unit) 
Foot-pound. Foot-poiindal. Force. Forced oscilla- 
tions. Foucault |)endu1um. Frame of reference. 
Free fall. F’reqiiency (wave motion). Fundamental 
frequency. Galilean transformations. Gas. (.lam. 
Gravitation, (iravity. Grimp velocilv. Hamilton's 
equations of motion. Hainiltoii's principle. Ilainil- 
ton-.lucnlii theory. Harmonic ((leiicKlic |ihenom- 
ena). Harmonic motion. Harmonic oscilhitor. 
Horsepower, llydioiiieler. Hypothesis. Impact (im- 
pulsive force). Impedance, mechanical. Imindse 
(mechanics). Inertia. Interference of narcs. let 
propulsion. Kilogram. Kinematics. Kinetics (cla.s- 
sical meehaiiics). I.agraiigc's crpialioiis. l.agrung- 
ian function. l.east acti<in. iirinciple o(. I.englli. 
Level nieasuremciit. I.issajous iigures. Maiiomeler. 

Mass, ^fatter (phvsicsi. Mel. I gage. Mean free 

|iath. Measuie. Mechaniial viliraliou. Mei'hanics. 
Merlianir’s. ilassiial. Meter (unit). M<-liic svsiein. 
Mieion. Minimal piinciples Missile. Mode of vi- 
liralion. MoinenI of inertia. Momenluin Motion. 
Motion, rectilinear. "'Jewton. Newton's laws of mo- 
tion. Niitution (ustronmny and luis'hanii s ) , t)sci|. 
lation. I’aiticle. I'enduliitn. I’eriod (peiiodic phe- 
nomena). l*eriodi<' iiiothin. I’eipetiial motion. I’it- 
turhation tqiiaiittiin tnechaiiics ) . I’liase (peiiodic 
phcnoinena). I’luise velocity. I’liV'ical law. I’livsi- 
cal ineasiireincii). Physical science. Physii-s. Poin- 
sot's method. Postulate. Polciilials t|ihysics|. 
Pound. Ponitilal. Power. Precession. I’le.-sure. 
Pri-ssnre transducer. Product of itierlia. Kadlation. 
Kadius of g\ ration. Ilefiactioii of waves, lielative 
motion. Hesonance (acoustics aiitl tnechanicst. He- 
siiltant of forces. Rigid hodv. Rigid hodv dynanihs. 
Roiutioual ntotion. Science. Scientific methods. 
Sine wave. .Slug (unit). Spei ific giavitv. Speed. 
Standard. Standing wave. Statics. Statics in space. 
.Stationurv wavi*. .Sympathetic vihration. Iheoieni. 
Theory, physical. Time constant. Torque. Irajec- 
tory. Tuning fork, llnits. systems of. Vacniini 
incusurcineiit. Velocity. Vernier. Vihration. Vilira- 
tion dumping. Virtual work, principle of Wave 
(physics). Wave equation. Wave motion. Wave- 
length. Weight. Weight measiiremetit. W'ork. 

For engineering applications scr Lsi(;i"ikkrin«: 
MKniiANics. For statistical, relativislii , and quan- 
tum meehanics ,vee AroMte ntvstes: Moi.m ft sn 
t’ttYStCS; Sot.imsTATE PlIYStCS; TltKOBKTlCAl. PHYS- 
ICS, 

Climatology 

■See MKTF.OnOLOCY ANP CI.lMATOI.Ot;V, 

Communications 

Airborne radar. Amateur radio. Amplitude inodu- 
lation. Amplitude-modulation detector. Amplitude- 


modulation radio. Amplitude modulator. Angle 
modulation. Antenna (aerial). Audio amplifier. 
Automatic frequency control (AFC). Automatic 
gain control (.AGO. Handwidlh requirements 
(communications). Carrier. Cascode amplifier. 
Gavitv resonator. Choke (filter). Glosed-eireiiit 
television. Coaxial calile. Color television. Com- 
mmiiealinns. eleetrical. Cointmmieations satellite. 
Commit nical ions svstems iiroieeliim. Cnnimnmea- 
lions svsicins (lialliel design. Conliniioiis-wave 
radar. Corner refleelor antenna. Coiinling eireiiit. 
Crosstalk. Data eomiminiealioiis. Demodulator. De- 
tector. Directional conpler. Discriminator. Distor- 
tion (electronic circuits). Doppler radar. Eeho 
l>o,\. Fleelnniie eonnlermeasures. Equalization, fre- 
qiienev-iesponse. Kaesimile. Fidelitv. Filler, elee- 
ttie. Freqiiencv modiihilinn. Freqiicnev-ntodula- 
lion detector. Fieqiiency-modulalioii railio. Fie- 
qiieni y imididalor. Heterodyne priin iple. Higli fi- 
delitv. Image oilhiion. Impedance matehing. In- 
foimalioii theory. Inlenominiiniraliiig system. 
Inlerferciu e. eleetrieal. Inlcrmediale-freqtieney am- 
plifier. .lamming. K iiiesi'ope. I.aser. i.ilerntiire of 
science and tcriiiiologv. Loudspeaker. Microphoni-. 
Microwave. Microwave optics. Microwave trails- 
mis-ion lines. Mi\ci. Modulation. Modulator. 
Monopiilsr radar. Moving-largcl indication. Multi- 
plexing. Navigation systems eleetronie. Noise, 
electrical. Noise filler, ludio. Noise generator, 
elcclrieal. I’assive radar. 1‘liase inodnialion. I'liase- 
inodiilalion delectoi. Phase luodiilator. Privacy 
systems (scruiiililing I. Pulse modii'alion. Pulse 
modulator. 

Radar. Radio. Railio hroailrasling. Radio hroad- 
casliiig networks. Railio leceivers. Radio speetnim 
alloiations. Radio Iraiisuiiller. Radio-wave propa- 
gation. Radome. .Sealing cireiiil. Seleclivilv. .Sen.si- 
livilv. Sfeiic.s. .Sigiial.to.nnise ratio. Shielding. 
elecliic.il. .SidelianiL .Suiiiid reprodiiiiioii systems, 
electrical. .Static. Siipcrliclerodync receiver. .Siip- 
pi'cssinii. .Suppressor. .Surveillance radai. Switch- 
ing ciiciiit. .Switching syslenis (conimiiiiK Itions), 
.Swilcliing llicoiv. .Switching tithes. Systems en- 
ginccilng. Tcleiast. Telegraphy. Telemetering. 
Telephone. Telephone eivil defense system. Tele- 
(ilione private liranch exchange fPBXl. Telephone 
service. Telephone .signaling, special siihscriher. 
Telephone systems r'onstrnclion. Telc|ilionv. Tele- 
pliolograpliy. Telelypesetler. Teletypewriter. Tele- 
typewriter I xehange iTWX) service. TelevisBin. 
Television camera. Television camera liilie. Televi- 
sion networks. Television receiver. Television 
sealining. Television standards. Television studio. 
Television transmitter. Telex. Transmission lines. 
Transmission theory and methods. Tuner. 'I'lming. 
Underwater telephone. Video amplifier. Vocoder. 
Wave guide. Yagi antenna. 

For articles on basic electron devices and circuits 
.see Elki.tiionic f.ncinkkhin(:. For eleetrical circuit 
theory see Er.Ki.THicAi. k\giaf.£Ri.ng. For electro- 
magnetic radiation phenomena see Electromag- 
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NETic RADIATION. For traDsniiKsiun of information 
by sound waves see Acoustics. For eleelronie navi- 
gation equipment see Naiication. For tcehniral 
aspects of human enmmuniealion through (irinting 
and other vi.siial means see (iKAi’iiics ami (.rai’iiic 
arts; l’iioio<.BArHV. 

Comparative physiology 

Acetyl jihosphate. Ai-etylcholine. Adenosinediiihos- 
phate fADPl. .^denosinetriphosphate (ATPl. 
A.denylir acid. Adrenal cortex steroid. Adrenal 
gland. Alanine. Albumin. Aldosterone. Amino ac- 
ids. para-Aniinobenzuic acid. Amvlasc. Androgen. 
Animal growth. Arginine. Ascorbic acid. Aspara- 
gine. Aspartic acid. Autotomy. Rile arid. Riliruliin. 
Biochemistry. Bioelectric model. Iliologii-al oxida- 
tion. Biolimiinescence. Biotin. Blood. Blood groups. 
Cah'iiim metabolism. Carlwhydrate. Carbohydrate 
metaholism. Cardiovascular system. Cell (iiressure- 
temperature elfi'ctst. Cell membranes and iiiono- 
laycrs. Centrifugation (biology). Cetvl alcohol. 
Chenioreccption. Chitin. Cholesterol, (iholine. 
('.hromatophorc. C.irciilation. (airn/vtue. C.rcatinr- 
creatinine. Cysteine. (A'slinc. (A'toebrome. Dextrin. 
Digestive system. Digitoxigenin. Dipliosphopyri- 
dine nucleotide (DPN ). 

F.lectric organ (biologyl. K.ndociinc mei-ha- 
nisins. F.ndocrinology. Fiicrgy metabolism. F.n/\nie. 
Fnzyine inhibition. F.pha|itic transmis-ion. Kpi- 
nephrine. Kquilibrium. biological. F.rgostend. Es- 
trogen. Excretion. Feces. Feeding mechanisms and 
digestion. Fibrinogen. Folic acid. Frin tosi-. Calac- 
tose. Callhladder. Camnia globulin. Ccstation |>e- 
riod. Clobulin. Clucose. Chit ose-l-|diospliate. Cdu- 
cose-b-phospliate. Clutaniir acid. Cliitaniine. Chi- 
telin. Clycitie. Clycogen. Clyetdipid. Conad. Heart 
(ganglionic pacemaker). Hemogbdiin. Hiberna- 
tion. Histidine. Homeostasis. Hormone. Hormone, 
adcnohypoiihyseal. Hormone, adrenal cortex. Hor- 
mone. adrenal medullary, lloimone. neurohypo- 
physeal. Hyaluronic acid. Hvpoplivsis. Inositol. In- 
sect physiology. Insulin. Iniilin. Iron metaholism. 
Isolnucine. Krebs cyide. Lactase. Lactation. Lac- 
tose. Leucine. Levan. Ligiid. Lijiid metaholism. 
Liver. Lym|)hatic system, l.ysine. M abase. Maltose. 
Menstruation. Metabolism. Metabolism in rumi- 
nants. Methionine. Microscope, centrifuge. Mono- 
saccharide. Muscular system. Nervous system. 
Nervous system (invertebrate). Niacin. Nitrogen 
excretion. Nucleic acid. Nucleoprotein. Nutrition. 
Oligosaccharide. Oncology. Osmoregulatory mech- 
anisms. Ovary. Pancreas. Pantothenic acid. Para- 
thyroid gland. Peptide. Periodicity in organi.sms. 
Phenylalanine. Phonetics. Phonoreception. Phos- 
phate mctahuli.sm. Phosphatide. Photoreception. 
Physiological acoustics. Physiology, general. Plas- 
mal. Polysaccharide. Porphy rin. Progesterone. Pro- 
lamine. Proline. Protein. Protein, fibrous. Protein, 
globular. Piotein metabolism. KaSinose. Regenera- 
tion (biology). Reproductive system. Respiration. 
Respiratory pigments. Respiratory system. Ribo- 
flavin. Serine. Serotonin. Serum. Sight Skeletal 


system. Specialized tissue. Speech. Sphingolipid. 
Steroid. Sterid. Sucrose. Synaptic transmission. 
Taxis. Testis. Thermoregulation. Thiamine. Threo- 
nine. Thyroid gland. Transamination. Triglyceride. 
Triphosphopyridine nucleotide (TPN). Trypto- 
phan. Tyrosine. Urea (biochemistry). Uric acid. 
Uridine diphosphoglucose (UDPG). Urinary sys- 
tem. Urine. Valine. Vitamin. Vitamin A. Vitamin 
B«. Vitamin B,j. Vitamin D. Vitamin E. Vitamin K. 

For jihysiidogical asgiects of certain groups of 
(ilants see Mi<.HOUioi.(>eY; Pi.ant eHYsiol.ouY; for 
certain behavioral aspects of vertebrates see Psv- 
CIIOI.OUY. PHY.SIOl.niai.AI. AND KXeMIIMENTAI.. 

See ((/so (Ifxi.iiai. riiysioi.U(,y. 

Computers and information processing 

Ahut’us. Anuittg romptiter. Anulog-to-di|iitul nm* 
\<‘rtor. liiiiarv miinber synlrm. Bit. RtMtlran ulgt*- 
hra. iiiaclaneh. (^uiii mociiaruMu. Com- 

{Mit<‘r. (auiiilor. dit*itai. GMinliiif; cirniit. Data 
prtMxsHin^ .systems. Data rediirttori. Data transmis- 
sion. Decimal niimimr system. DilTerentiuI ana- 
ly/rt. Di);ilal «'nni|>iitrr. Di^rital roniyMitcr pro^fram- 
mill};. Di^itul-to-analof; coiuertcr. D\nami(‘ uiialo- 
gios. F.ln trolvlic tank. Gate circuit. Inft>riiitititm 
tiuM>ry. Ma{£ticti«‘ iccordiii^. Magnetic lliin films. 
Microrircuilrv. Niiiiil»cr s\sicms. Orial !iuml)cr 
system. Pulse p'licrator. Scalinj; circuit. Siiu*iial(U. 
Slide rule. Storage devices. Switch, clctiionii'. 
Switching circuit. Swiicliint:; tlu^orv. 

tubes. 

K<»r appllf*ations of compiitiTs. si*o i|k* parlicii* 
lar fiebl of interest. For ii'ac of computers with 
autofiiutic contiol systems .see CoNiiuu. svsn.Ms 
kNUNKKRlNU. 

Conservation 

Conservation of reMtiirccs. Dune vegetation. Kt‘ol- 
iinv. applied. Fi*«heries coiistuvalioii. KoreM con- 
servation. Garni Use planniii}*. Mineral reMUirte^ 
conservation. Kani;(' land conservation. .Soil ctm- 
sprvatioii. Water conservation. Wildlife consciva- 
tion. 

Kot M*onomic aspnets see A(;ui( iu.ti’rk; F<m- 
I.STRY: for environmental aspeets see Anim^i. 
K(oi.<HA ; PiiYSi(:\L <;kognai»iiy. 

Control systems engineering 

Accclernmctpr. Alarm systems. Automatiun. Aula- 
Ifilol. Chemical piucess control. Clock control sy'- 
tems. Closed-loop control system. Computer con- 
Irol syslem. Contnd systems, (bbernetics. Damp- 
ing. Environmental test. Feedback circuit. Fecd- 
Iiack control systems. Fire-control systems. Gov- 
ernor. Guidance systenss. Guided missile. Humidity 
contrul. Hunting. Hydraulic actuator. Magnetic 
amplifier. Maintainability of equipment. Miens 
circuitry. Miniaturization of equipment. Missile 
guidance systems. Open-loop control system. 0)s 
erations research. Operator training. Packaging of 
equipment. Pressure control, automatic. Process 
control. Prototype (equipment). Qualification test. 



Regulator. Reliability of equipment. Kemute ron- 
trol system. Repeater, synehro. Sampled-data eon- 
trol system. Saturable reactor. Servomechanism. 
.Synchro. Systems engineering. Telemetering. Tem- 
|)erature control, automatic. Traffic control s>.s. 
terns. 

For analog and digital cominiters and for data 
processing equipment sir ('omi-i ikhs snii imok- 
MATION PRorp-SslNt;. For basic eh>ctrical (drenitry 
and components srr Elk<.iiii(.\l hNt.iNt.Mtiso. For 
electronic circuits and components srr Ki.k(.tiio\1(: 
F.NCIMKKRINU. For mechanical, hydraulic and pneu- 
matic devices sec Mfuianii ai. i.ncinkmiim.. 

Cryogenic engineering 

.Sec ClIKMlCAI. KNCIM.ICillNi;. 

Cytology 

Anloradiogra)diy. Cell ( liiologii alt . (Icll Ihinlogi- 
call. spectral analy-is ol. fadl ( prcsslllc-lcIn|)l■|•a• 
tllrc effects), (j'll constanev. Oil division, ('.cll 
inclusions, noncvtoplasmic. Cell liiicagc. Oil nu'in- 
liranes ami moiiolayeis. Oil nucleus. Oil or 
gani/alion. (iell plaslids. Oil protoplast, (icil 
structures. Oil walls in plants. Oll-surfioc 
differential ion. Ccll-sui fa< e ionization. Oniriole. 
Onirosotne. ('liroinosoinc. (Muonui'oinc aherra- 
lion. ('liroinosoinc ihcotv of hcicilitv. (lylochcmis- 
try. Cytokinesis, ('viologv. (ivlologv linolcciilar 
basis). Cvloplasin. C.vloplasinic inlicrilaiicc. I)e- 
oxviiboniiclcic acid. (lenc. (ienc action. C.olgi loin- 
ponent. Lcllial gem*. Mciosis. Microscope. Micro- 
scope. electron. Microscoiu*. fluorescence. Micro- 
scope. inlcrfcrcucc. Microscope, opticaf. Micro- 
scope. phase conliasl. Microlci liuiipic. 'litoilion- 
dria. Mitosis. Mutation, (fogencsis. I’olvpioidv. 
l‘roloplasm. Recoinliinalion. genetic. Itilioniicleic 
acid. Se.it determination. .Sperm cell. .Spcrinalogcn 
csis. 

b’or more information on the chemislrv of vaii- 
oiis phvsiological processes srr UpieiitMisilty ; 
for further information on cells in tissues srr llls- 
TOLOUV. 

Ecology 

.See Animai. EKOt.oi.v; I’l am ki oi.ih.y. 

Electrical engineering 

Admittance. Alternating current. Altern.iting.cur- 
rent ciri’iiit theory. Alternating-current generator. 
Alternating-current motor. Alleriialor. Ainmcler. 
Amplifier. Antiiesonance. Arc heating. .Arc lamp. 
Arc welding. Armature. Armature reaction. Attenu- 
ator. Audio amplifier. Aniotransformcr. Backward- 
wave tube. Ballast resistor. Battery (electric). 
Beam-power tulre. Bias (electron tube). Blocking 
oscillator. Blowout coil. Bonding. Bootstrap circuit. 
Brake. Branch circuit. Breadboarding. Breakdown. 
Bridge circuit. Bus-bar. Calibration. Candle. Can- 
dlepower. Capacitance box. Capacitance measure- 
ment. Capacitor. Cascode amplifier. Cathode fol- 
lower. Cathode-ray tube. Cell felectric). Choke 
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(filter). Chnpiier. Circuit, electric. Circuit, elec- 
tronic. Circuit breaker. Circuit testing, electrical. 
Clamping circuit. Cli|iping circuit. Clutch. Coaxial 
cable. Cockcroft-Walton accelerator. Coil. Coinci- 
dence amplifier. Communications, electrical. Cnm- 
mimicutions sulcllite. Coiimuiniculions .systems 
liroicclinii. Coinmiitalioii. Commutator. Gimpara- 
lor circuit. Conductance. Conductor, electric. Con- 
nector. electric, fkmtacl, electric. Contact rectifier. 
Controlled rectifier. Convcrtci. synclironoiis. Cop- 
per loss, Coi'liiiio disk. Coiliinotron. Core loss, 
(kiroiia disc harge. Coupled circuits. Current lial- 
aiicc. Cun cut mcusiircmciit. l.rosstalk. Cryosar. 
Civotroii. 

Data lian'iiiission. Delay line. Dielectric lieating. 
Digital voliinclci. Diode, semiconductor. Diode, 
vaciiiim. Dircit current. Dircct-coiiplcd amplifier. 
Diria l-currciil ciicuil theorv. Direct current gen- 
ciatoi. Dircct-cinrcnt motor. Distortion (electronic 
ciicuils). Diy cell. Dynamic lirakiiig. Dynamo. 
Dynamotiicici. Kdisim Iiattcry. F.lci'tric dislribii- 
lion systems. Kloiiic l•nl•l■g\ mcasiircn)ent. Elec- 
tric tiirmuc. Elcriric power generation. Electric 
power iiieasiireiiicnt. Elect! ic powei siilistatioii. 
Electric powci s\s|cms. Electric pioicctive deviec.s. 
F.lciliic rotating niacliiiicrv . EIccliiciiI lodcs. Elec- 
tiiial degree. Electrical engineering. Filectricnl 
inc.isiircmciits. EIccliical standards. Elcctrh'-dis- 
ih.iigc macliining Electroacoustics. Eiccirodv- 
iiaiiiic iii'ti uiiiciit. Elci'trokiiictic transducer. Elee- 
irolviic tank. F.lci iioiuagnct. Electromagnetic 
IMiiiip. Elcctiomclalliirgy . Klcctioiiielcr. Elci'tion 
lens. Election iiilic. I'.lcctronic writing. F.Icctronics. 
EIcciroplatiiig of metals. Elect ropolishing. Elec 
lio-lalic Iciis. F.Icctrosiatic prccijiilator. Energy 
coiiM-rsioii. r.ncigv sources. Kipiivalcnl circuit. 
Esaki luiincl diode. Evcilatioii. Excition. 

Facsimile k cin-uit. Fidelity. Filter. 

clcctiic. Flii-li wcl'ling. Fluorescent lamp. Fliix- 
metcr. Foot-candle. Fool-lamhcrt. Frcipicney di- 
vider. Frcc|uciii’y measiMcincnl. Ficqucncv multi- 
plier. Fuel cell. Fuse, electric, (iain. (ialvaioiiiictcr. 
(ia*. tube, fiat" circuit. Oiicratoi. clcctiic. t', round- 
ing. I'l.'ctrical. (Iroiiiiding, clcclroiiic equipment, 
ilarmonic analyzer. Heating, eicctiic. llcptode. 
ilcxodc. Hvdiociccli ic generator, llyslcrcsis motor. 
Ignitroii. Illuminance. Illumination, impedance 
inatcliing. Impedance measurements, high-fre- 
quency. Impulse generator. Incandesi'ent lamp. In- 
ductance bridge. Inductance incasurcmenl. Indtie- 
lion coil. Induction beating. Induction motor. 
Inductoiiictcr. Inductor. Infrared image converter 
tulie. Infrared lamp. Instability, oleetrieal. Instru- 
ment transformer. Instrinnentalinn. Insulation, 
electric. Insulation resistance testing, liitercom- 
inimicnting system. Interference, electrical. Inter- 
inediate-freqiieiicy amplifier. Inverter. loni/aition 
gage. IK drop. .Innction diode. Junction transistor. 
Kelvin bridge. Kirchholf’s laws of clcelric circuits. 
Klystron. laiinberl. Lamp (electric). Liglit panel. 
Light amplifier. Lighthouse tube. Lightning and 
surge protection. Lightning arrester. Lightning 
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rod, lamitor circuit. lanour aocrlcrutor. I.inearitv. 
lahaajuus fiKures. l,oad line. liOadin);. floclvical. 
Taiiidopeaker. Lumen. I.unicnhour. I.uniinaire. 
Luminance. laiininosity faetor. Luminous ellieieney. 
Luminous enerisy. Luminous <lii\. Luminous in- 
tensity. [.ux. Magnet wire. Magnetic aui|iliiier. 
Magnetic lens. Magneto. MagnetoliMlrodMiamic 
power generator. Magnetron. Meclianical rectifier. 
Megger. Merrill > liatlers. Merriiry-Miiior laniti. 
Mereiiry-vapor re<-tilier. Meliillic-disk rectifier. Mi- 
erocirciiitrv. Micro|>Iioiie. Microplionic liilie. Mi- 
crowave tiilie. Mixer. Motor, elei-liic. Motorlioal- 
Ing. Motor-generator set. Miiltimeler. Miillivilira- 
tor. 

Neon glow lamp. Neper. Network llieorv. elec- 
trical. Nuclear lialleu. Nuclear power. Niimlier 
indicator tulic. Oclode. Oliin's law. Oliiiimeier. 
Oiieii circuit. Oscillator. Oscillisioi. Oscillograpli. 
Oscilloscope, calliode-rav. Parallel circuit. Piira- 
metiic amplifier. Parasitic osi-illalion. Panicle ac- 
celerator. Pentagiid converter. Pentode, vaciiimi. 
l*liase inverter. Pliiise meter. Pluise-aiigle nieasiiris 
nieiit. Phot. Photodasli liiiiip. Pliotonieter. Pliotiuii- 
etr\. Pliototiilie. Pliototiilie. miilti|ilier. Point-con- 
tact diode. Point-contact transistor. Potentiometer 
Oarialde resisiorl. Potentiometer Ooltage meas- 
iirenienll. Power uin|ilifier. Power factor meter. 
Power plant. Power siip|d\. electronic. Preamjili- 
fier. Pressure transducer. Piinted circuit. Prony 
lirake. Pulse generator. Piisli-piill iiiiiidilier. 

0 meter. Ouadratiiie. lladio-freiiiiency atiiplifier. 
Keactor. ele.ctiic. Recording instrimients. graphic. 
Rectifier. Regeneration (engineering). Regulation. 
Relaxation oscillator. Rel.iv, Relialiililv of eipiip- 
menl. Reluctance motor. Reinilsion motor. Rcscrie 
hattcri. Resistance heating. Kesistaine nieasiire- 
nient. Resistance welding. Resisloi. Resonance (ul- 
ternating-ciii lent eiiciiils). Response. Rheostat. 
Ripide voltage. Ruial electrification. .Saturahle re- 
actor. Saturation. Saw-tooth wave Selieinatic draw- 
ing. .Selectivitv. .'seinicondiii-lor rectifier. Sensitiv- 
itv. .^series circuit. Shielding, electrical. Short cir- 
cuit. .Minuting. Signal generator. Signal tracer. 
.Silicon diode. Slip. Sli|i lings. Sodiiini-vu|ior lamp. 
•Solar hatlerv. .Sidar energv. .Sideiioid felectrieal). 
.Solioii. Sliced regidulioii. Spot welding. Square 
wave. .Stahili/atioii. Storage hattery. Storage tiihe. 
Strain gage. Strolioscope. Siinlanip. Superposition 
theorem (electrical networks). .Suppressor. Sur- 
face-liarrier transistor. Surging. Sweep generator. 
Switch, electric. Switch, electronic. .Switching 
tidies. .Svnehro. Synchroni/atioii. .Sviichroiioiis con- 
denser. Svnchronoiis motor. Svnchronoiis speed. 
.Sjnchioscope. Tachometer. Tank eireiiit. Teleg- 
raphy. Telemetering. Telephony. Tele|iliotographv. 
Teletvpesetter. Telctvpewriter. Teletypewriter ex- 
change (TWX) service. Telex. Tetrode, vaeuinn. 
Thermionic iiower generator. Theriiiinonii- tiihe. 
Thermistor. Thermocouple. TheriiiiM-leciric power 
generator. Thermometer. Thevenin’s theorem (elec- 
trical networks). Thyratron. Time constant. Time 


delay circuits. Transducer. Transformer. Transient, 
electiic. Transistor. Transistor connection. Trans- 
mission lines. Transmission theory and methods. 
Travelingwave tube. Trigger eircuit. Triode. vac- 
uum. Tulle, electron. Tiilie tester. Tunnel diode. 
Tiinneltron. (iltraviolet lamp. Universal motor. 
Vacuum tube. Vaciiiim-tiibe voltmeter. Van de 
UraalT generator. Vapor lamp. Varai-tor. Varis- 
tor. Vibration pickup. Vibrator. Video ampli- 
fier. Voltage amplifier. Voltage measurement. Volt- 
age regulation. Voltage regulator. Voltage-miilti- 
plier eireiiit. Voltage-regulator tube. Volt-amperes. 
Voltmeter. Volt-obni-iiiilliammeter. Water power. 
Walt-hour meter. Wattmeter. Waveform. Wavc- 
foiiii. iioiisiiiiisoidal. Waveform deteiiiiinalion. 
Wave-.sbaping eirciiils. Wet cell. Wheatstone 
bridge. Wind power. Winiliiigs (electric machin- 
ervl. Wire. Wiling (cleetrie). Wiring diagram. 
) -delta liaiisforinalions. Zener diode. 

Kill eleetrieal and eleelromagiielie iilieiiomcnii 
and laws .vec Ki.ki' niiciTv ANii Ki.i-.i thomvi.xk.t- 
isvi. Kor eleclroelieniii-al |ibeiionienii and laws 
■vcc I’liYsicM. CIIKMISTRY. Kor eleelrieiil eotidiie- 
tiiiii ill solids .see .Soi.io-si v rr cuvsks. Km elec- 
trical I'ondiiclion in gases and vuciiiiiii .sec K.i.ri- 
iKiiNic K\(,iM-:i:iUNi;. Kor u|>[ilic!ilioii' of electro al 
ciiginecriug in other lichls .see UiiMvii'Mi viioxs; 
UoMI'l'mis VMI IM-llIIVI VTION PRIK I SSINC* (ioN- 

THoi. sYs'll MS KM.IM i.rim;; Nvvh.viiox. Kill gen- 
erator prime movers .sec Ml i n vMi At. im.imih- 
IM.. 

Electricity and electromagnetism 

Adniillaiicc. .Mtcriialiiig ciiirciit. Aiiimclci. Aiii- 
•lerc. Ampere’s law. Ampeic-tiirn. .An- dischaigc. 
.Aticniialiiiii. Allctnialoi. Itallasl icsi-.tor. Ituiid 
ihcors of solids. Kaikhaiiscii effect. Harrcllcr. IJioI- 
Sasart law. liiiloriieler. llrcakdiiwii potential. Hriish 
discharge. Ualoiiiel electiode. raiial lass. Capari- 
lanee. Uapaeilaiice ho\. Ca|iaeilance iiieasiiremeiil. 
Ca|iacilor. Calliude riiss. Calhodoliiiiiiiiesceiire. 
Cell (eleeliicl. Cliaraeleristii- curve. Charge, elec- 
tric. Chopping. Coil. Ciiiideiiser, electrical. Con- 
diii'laioe. Ciiriducliiiii feleetrieitv 1 . Cimdiietivilv. 
Coiiliimli. Ciiuloinh’s law. Current, electric. Cur- 
rent hulanee. Current deiisilv. Current measiiie- 
ment. Dark eiirreiit. Degaussing. Deinagiieli^alion. 
Dieleetrie eunsiaiit. Dielectrics. Digital voltmeter. 
Dipole. Di|iule nionienl. Direct eiiirent. Kdd) eiir- 
reiil. Eleetret. Electric energy nieiisiirenient. Eler- 
trie field. Eleelrie imwer iiieasiirement. Eleetrieal 
eondtietion in gases. Eleetrieal eondiietivity of 
metals. Electrical measurements. Eleetrieal stand 
ards. Eleetrieal units. Eleclrieity. Eleetroaeoustics. 
Eleetroeliemieal equivalent. Electrochemical priK'- 
ess. Elect roehein leal series. Eleetrorheinistry. Elec- 
trode. Electrode potential. Elect rodynamic instru- 
ment. Eleetrodynamies. Eleetrokinetie phenomena. 
Eleetroliimineseenee. Electrolysis. Electrolyte. 
Elei-trolylie eundiietaiice. Elee.tromugnctic field. 
Electromagnetism. Eieetrumeter. Electromotive 



force (cells). Elet’tromotive force (rnif). Electron 
diflfraction. Electron emission. Electron lens. Elec- 
tron motion in vacuum. Electron o|)tics. Klectroos- 
mnsis. Electrophoresis. Electroscope. Electrostatic 
lens. Electrostatics. Electrostriction. Eneritv con- 
version. Excitation. Excitalhm potential. Karad 
Faraday’s law of induction. Kerroele<lrics. Field 
emission. Field theory, classical. Field-enhanced 
emission. Fluxnieler. Free-elect ron theory of met- 
als. Frc(|iiency counter. Freqiieiu'y ?neasureoieiit. 
Galvanometer, (iaoss. Germanium diode, (iilhert. 
Glass electrode. Glow discharge. Harmonic ana- 
lyzer. Helmholtz coils, llenrv. Hydrogen electrode. 
Hysteresis, magnetic. Impedance, clectiical. Im- 
pedance matching. Impedance measurements, liigli- 
frequeiicy. Inductance. Inductance liiidgc. Induc- 
tance incasuicment. Induction, elec troniagncth . 
Induction, electrostatic. Induction, magnctii'. In- 
dnetometer. Indiii'tor. Iiistinmcnt Iransforinei. Iii- 
siilatoi. eiccliic. Ionization. Ionization |iotcntial. 
.Ionic’s law. KcKin bridge. Kinetic theory of mat- 
ter. I.angmuii-(ihild law. I.cnz's hm. I.inesof foice. 

Magnet. Magnetic ciicuits. Magnetic fu-ld. Mag 
netic 11 h\. Magnetic moment. Magnetic lens. M.ig- 
netidiydrodynamics. Magnetomoliye lone. Mag- 
netooplit’s. Magnetostatics. ,M<tywelI. Meissner 
efTet’t. Mho. Molecular (-lectionics. Mnltimetci. 
Oersted. Ohm. Ohm’s layv. Ohinnietci. Os<-illogra|di. 
Osc-illoscope. cfithode-ray. Oyeiyoltagc. Fi.mcahil 
itv. inagnctii-. I’erinittiyity. Phase l|ieiiodic |die- 
nomenal. Phase mctei. Phase-angle measurcincnt. 
Photocondnet iy it y . Pliotoeicct i ir-ity . IMiotoenits- 
sion. Plioloyoltaic effect. Pie-/oelt*cti icily Pini-h 
effect. Plasma iiliysics. Pidat molei-nh‘. Polatity 
(electricity). Pol.it iziition (dieiccli ics I Pol<-ntial. 
electric. Potential diflcreiice. Potentials, idiysics. 
Poteiitionieter ( variahle lesistoi ). Potent iometet 
(vtiltage measurement). Poyycr taitoi. Poyyer fac 
tor metei. I’yroelectiicity. 0- meter. I{cac)anc‘-, 
Heciprocity. principle of. Kecording iii'tinmcnls. 
grajihic. Ilellectonieter. microyyave Kegnlation 
Eelativistic eicctroily mimics. Keluctance. Resist- 
ance. tdectrieal. Resistance measiireinenl. Resistiv- 
ity. electrical. Resistor. Response. Rheostat, .‘saint 
Elmo’s flic. Salt hridge. Saturation. .Saturation 
current. .Sehottky effect. .Search coil. Secondary 
emission. Semiconductor. SUin effect. .Space chaige. 
.Spark, electric. Spark gap. .Spectrnin analyzer. 
Sputtering. Standing wave detector. Static elec- 
tricity. Striatum. .Su|)ercouductivity. .Siisceptance. 
.Susweptihility, electric. .Synchroscope, thermionic 
emi.s«ion. Tlierniislor. 'riiermoeleclrii ity. lowiisend 
discharge. Unified field theory. Vacuuin-tiihc volt- 
meter. Varistor. Volt. Voltage measurement. \'oit- 
amperes. Voltmeter. Volt-ohm-milhamineter. WaM. 
Watt-hour meter. Wattmeter. Wayeforin determi- 
nation. Wavelength measurement. Wavelength 
standards. Wavemeter. Weher. Wheatstone hridge. 

For articles on electromagnetic radiation see 
Ei.Kr.TROMACNRTH: RAiiiATioN. For fields of ap- 
plied electrical physios see CoiytMUNlcATioNS; 
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COMPIITKRS ANt) INFORMATtON fROCESMNC; CON- 
TROI. SY.STEMS EqClNKtRlNt: ; ElRCTRICAL ENCl- 
.NKKHtNc; Elkctronic kncinkkrinc. For articles on 
hinlogical electrical phenomena and apidications 
see Btoi’IIYslcs. 

Electromagnetic radiation 

Alisorption. Absorption (eleetromagnelie radia- 
tion). Amplitude (wave motion). Angstrom. An- 
tenna (aerial). Rand spectiiiiii. Hirefringenee. 
Blaek body. Bremsstraliinng. Cerenkov radiation. 
Color center.s. (jilor temperature, (’.ompton effect. 
Conservation of mass. l)c Hioglie wavelength. 
Diifractiiin. Dispersion (radiation). Displacement 
current. Doppler effect. Eigcnfiiiiclion. Einstein 
shift. Elecliic field. Elect roiiiagiietic held. Electro- 
magnetic riidiution. Eleclromagnclic. wave. Elec- 
Irooplics. Etiiissiyiiy. Energy level (qiianliim me- 
chanics). Equation of continiiitv. Ether hvtiothesis. 
Fine siriicliuc (spcclrnni lines) Frunck-tamdon 
principle. Frequency (yvayc motion). Fiindamonlal 
(iccpieniy. Gamma lay-. Groiind slate. Harmonic 
(periodic phcnoniciia). Ilainionic oscillator. Heat 
radi.ilioii. lic.il Iranslci. Iliiygcns’ piinci|de. Hy- 
licrline sirncliiic. Inraiidcsc-ciu-c. Iiirrlia of energy. 
Inflated dcicclor. Inirarcd ladialion Infrared 
spcrirosi-opv. Interference of waves. Intel feroin- 
eli-y. Iiiyeise sqiiaie law. Isotope shift. Kinetic 
lln-ory of mailer, l.aser. Eight, f.ine s|ioetnim. 

I iiies ol hiice. Magiielie icsoiiance,. Masei, Max- 
well’s eqiialioiis. Micron. Microprohe. x-rav. Micro- 
rudiogra|iliy. Miciowavc. Microyvuvc optics. Micro- 
wayc spcctios(-opy Mosshanei effect. Oscillation. 
I'asi licn-ltack clfccl. Fliasc t periodic phenom- 
enal. I’liasc vi-lociiy. I’hoton. I'lanck s constant. 
I'lani k's radiation law. I'oinI source. I’olari- 
zailion of waves. l*ovnllng’s ycclor. I’yromcicr. 
(.Iiiaiiliim liiliysics). Uiiuiitiim ciccliody namics. 
(.liiiinliiin held iheoly. (,)iiaiiliini mechanics, (,)nan- 
liim siatisiics. (.luanliiin tlieoiy. noniclulivistic. 
Rjdialion. Radialimi |ircssnic. Radio spccirnm al- 
hicalioos, Radio-frcqiiiuicv spccirosiiqiy. Kadiogra- 
pliy. Radiography of metals. Kadiomelry. Radio- 
iiiicroineler. Radiowaye propagation. Reciprocity, 
piinciplc of. Reflection iclcclroinagnolic radia- 
iioiil. Rcficclion and transmission cocfficienls. Re- 
tlcclomclcr. microwave. Refraction of waves. Rcl- 
aliyistic eh-ctrody namics. Hit’s comhinaliun 
principle. Roentgen unit. Scattering ( clectroinug- 
iietic radiation). Si'liiiidiiiger’s wave equation. Sine 
wave. .Solar eiieigy. S|)eclioctiemical analysis. Spec- 
trogra|)liy. Speeliosi-opy. Spectrum. .Spectrum ana- 
ly/zT. Standing wave. Standing-wave detector. 
Stationary slate. .Stationary wave. .Sipeiiiosiliun, 
principle of. L'ltraviolet radiation. Wave equation. 
Wave motion. Wave optics. Wavelength. Wave- 
length mcasnreincnt. Wavelength standards. Wjne- 
meter. .X-ray (si. iihysical nature of. X-ray diffrac- 
tion. X-ruy o|)iic.s. X-ray tiilie. X-iinit. /ceman 
effect. 

For articles conceining the visible wavelengths 
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see Optics. For basic electrical phenomena see 
Elkctricity ANii KLKCTKOMAtNBTisM. For elec- 
tronic phenomena and devices see Elkctbonic 
BNG iNKGRiNC. For uscs o{ electromagnetic radia- 
tion for communications see Communications. 

Electronic engineering 

Acceptor atom. Air traffic control. Airborne radar. 
Aircraft low-approach systems. Airport surfai’e de- 
tection equipment. Altimeter, radio. Amateur radio. 
Ammeter. Amplifier. Am|)litiide-ni<idiilation detec- 
tor. Amplitude-modulation radio. Amplitude modu- 
lator. Antenna (aerial). Arc discharge. Arc lamp. 
Attenuator. Audio amplifier. Automatic frequency 
control (AFC). Automatic gain control (A('.C). 
Automatic landing system. 

Backward-wave tube. Barretter. Beam-power 
tube. Bias (electron tube). Bias (transistor). 
Blocking oscillator. Bolometer. Bunding. Boot- 
strap circuit. Breadboarding. Breakdown po- 
tential. Bridge, circuit. Brush discharge. Calibra- 
tion. Canal rays. Capacitance box. (iapacitance 
measurement. Cajiacitor. Cascode amplifier, 
(iatliodc lidlowei. Cathode-ray tube, ('athode 
rays. Cavity resonator. (;haracterislic cuive. 
Choke (filtei). ('hopping. Circuit, electronic. 
Clumping circuit. Clipping circuit. Closcd-i ircuit 
televisiiin. Coaxial cable, (ioil. Coincidence ampli- 
fier. C<dd-calhode tube. Color television. Comriiii- 
nicatious, electrical. Communications satellite. 
Comparator circuit. Compass, radio, (ionduclance. 
Oindiiction bami. Contact potential difference. Con- 
tact lectifier. Continuous-wu\e radar, (ionliolled 
rectifier. Girbino tiisk. (iotbinutron. (iorner reflec- 
tor antenna. Corona discharge, (jninting circuit. 
Course-line c-omputer. Crossover network. Cross- 
talk. Cryosar. Cryotron. (Current balance, (iuirent 
measurement. Cyclotron resonance experiments. 
Dark current. Data transmission. Decca. Decira. 
Delay line. Demodulator. Detector. Digital volt- 
meter. Diode, vacuum. Direct-couided amplifier. 
Directional coupler. Direction-finding equipment. 
Discriminator. Disk recording. Distortion (elec- 
tronic circuits). Donor atom. Doppler radar. F,cho 
box. Elci-tric energy measurement. Electric power 
measurement. Electrical coniluctiun in gases. Elec- 
trical measurements. Electrical standards. Elec- 
troacoustics. Electrodynamic instruments. Elec- 
trometer. Electron. Electron emission. Electron 
lens. Electron motion in vacuum. Electron optics. 
Electron tube. Eleclronie countermeasures. Elec- 
tronic writing. Electronics. Electrostatic lens. 
Emitter follower. Equalization, frequency-response. 
Equivalent circuit. Esaki tunnel diode. Excitation. 
Excitation potential. Excitron. 

Facsimile. Feedback circuit. Ferrite devices. Fi- 
delity. Field emission. Field-emi.ssion microscopy. 
Field-enhanced emission. Filter, electric. Floures- 
cent lamp. Frequency counter. Frequency divider. 
Frequency measurement. Frequency modulator. 
Frequency multiplier. Frequency-modulation detec- 


tor. Frequency-modulation radio. Gain. Galvanome- 
ter. (ias tube. Gale circuit. Geiger-Muller counter. 
Germanium diode. Glow discharge. Ground-con- 
trolled-approach system (GCA). Grounding, elec- 
tronic equipment. Ground-position indicator 
(GPI). Gyrator. Hall effect. Harmonic analyzer. 
Hearing aid. Heptode. Heterodyne principle. Hex- 
ode. High fidelity. Hyiierlmlic navigation system. 
Ignitron. Image orthicon. Impedance, electrical. 
Impedance matching. Impedance measurements, 
high-frequency. Inductance measurement. Induc- 
tometer. Inductor. Inertial guidance system. In- 
frared detector. Infrared image converter tube. In- 
stability, electrical. Instrument landing system 
(ILS). Instrumentation. Intercommunicating sys- 
tem. Interference, electrical. Intermediate-fre- 
quency amplifier. Inverter. Ionization. Ionization 
chamber. Ionization potential. Jamming. Junction 
diode. Junction tran.sislor. Kelvin bridge. Kine- 
scope. KIvstron. I.angmuir-Child law. Lighthouse 
lube. I.iniiler circuit. Linearity. Lissajoiis figure-. 
Iziad line. Loading, electrical. Logic circuit. Iziran. 
Magnetic lens. Magnetic recording. Magnetron. 
■Maser. Meissner effect. Merciirv-vapor lanqi. Mer- 
cury-vapor rectifier. Microcircuilr). .Microphonic 
lube. MiiToscope, elcdroii. Mh-rowavc. Microwavi- 
optics. Microwave lian.sinission linc.s. Miciowuvc 
lube. .Miniatuiizalion of eqiiipnienl. Mi\er«Modu- 
lalor. Molecular electronics. Moiiopu|s<‘ radar. 
Molorboating. Moving-target indication. Multime- 
ter. Multiplexing. Multivibrator. Na\arho. .Naviga- 
tion systenfs, electronic. Negative-resistance de- 
vii-cs. Neon glow lamp. Noise, electrical. Noise 
filler, radio. Noise generator, electrical. Number 
indicator tube. Oclode. Ohmmeler. Omega. Oscil- 
lator. Oscillistor. Oscillograph. Oscilloscope, cath- 
ode-ray. 

Packaging of equipment. Parametric auiplifici. 
Parasitic o.scillatioii. Paiticic detector. Passive la- 
dar. Pentagrid converici. Pentode, vacuum. Phase 
inverter. Phase inetei. Phase modulator. Phase- 
angle measurcinent. Pliasc-inodulalioii detector. 
Pliotoconductive cell. Photocondiictivitv. Photo- 
diode. Photoelectric devices. Photoeletitricity. Plio- 
toeiuission. Pholotransistor. Phototube. Phototube, 
multiplier. Photovoltaic cell. Photovoltaic effect. 
Piezoelectric cry.stal. Piezoelectricity. Point-iou- 
tact diode. Point-contact transistor. Polar-coordi- 
nate navigation systems. Poteiiliometer (vaiiahle 
resistor). Potentiometer (voltage measurement I - 
Power amidifier. Power supply, electronic. Powc- 
factor meter. Preamplifier. Precision ap|iroach ra- 
dar (PAK). Pressure transducer. Printed circuit. 
Privacy systems (scrambling). Pulse generator. 
Pulse modulator. Pulse transformers. Push-pull 
amplifier. 

Q meter. Quadrature. Quartz clock. Radar. 
Radio. Radio astronomy. Radio broadcasting- 
Radio broadcasting networks. Radio range. Radio 
receivers. Radio spectrum allocations. Radio tele- 
scope. Radio transmitter. Radioactivity (applica- 



tions). Radio-frequeni-y amplifier. Radio-wave 
propagation. Radome. Recording. Recording in- 
Ktriimenls. graphic. Rectifier. Rcflectotneler. micro- 
wave. Regeneration (engineeringi. Regulation. Re- 
laxation oscillator. Relay. Reliahility of etpiip- 
ment. Resistance measurement. Resistor. Reso- 
nance (alternating-current circuits). Response. 
Ripple voltage. 

Saint Elmo’s fire. .Satellite, navigation by. Satura- 
tion. Saturation current. .Saw-tooth wave. Scaling 
circuit. .Schematic drawing. .Sc-hottky effect. .Scin- 
tillation counter. Secondary emission. .Sclcctivit^. 
.Semiconductor. Seniicondui toi rectifier. .Sensitiv- 
ity. Shielding, electiical. .Shunting. Signal gcneia- 
tor. Signal tiaccr. Signal-tisiioisc ratio. Silii-on 
diode. .Sodiurn-vapor lamp. .Solar liattcry. .Sonai. 
Sound recording. Sound rcpiodnction svstems. 
electrical. S|(ace liiargc. Spark, electric. Spaik 
gap. Spectrum analyzer. Sputteiing. .Scpiare wave. 
Stabilization. Standing-wave deteetor. .Static. Stor- 
age devices. Storage tube. Strialion. Suiiercondiic- 
tivity. Supei heterodyne receiver. S jppression. .Siiti- 
pressor. Siirface-bariier transistor. Surging. Sur- 
veillance radar. .Sweep generator. Switch, elec- 
tronic. Switching circuit. Swilihing theory. Switch- 
ing tubes. .Svnclironization. .Sviichroscope. Tacan. 
Tank circuit. Telecast. Telegraiibv. Telemetering. 
dVIejvhom*. Teleplionv. I elephotographv. leh-tyi>c- 
spttcr. Teletypewriter. Tcletv |)ew i iter -.-vchange 
(TW\ t service. Television. Television eameia. 
Television l ainera lube. Television rci-eiver. Tele- 
vision scanning, ’lelevision ttansmitter. lelev. 
Terrain-cleat ance indicator. letrodc. vacuum, 
^rhermioiiic emission. Iherinionic tube. Ibcimistor. 
Thvratron. Time constant. I irne-dela'' cin nits. 
Townsend discharge. Iraiisducer. Transformer. 
Transistor. Transistor conneition. Transmission 
theory and methods. Traveling-wave tube. Triggei 
circuit. Triode. vacuum. Tube, electron. I ube testes. 
Tuner. Tuning. Tunnel dioth-. Iiinncltron. TMti«t- 
sonics. 

Vacuum tube. Vacnnm-tiibe voltmetei. V.-t- 
lence bund. Varactor. Varistor. Vidt-o amidifiet. 
Voltage umtdifier. Voltage measurement. Voltage 
regulator. Voltage-multiplier ciicuit. Voltage-regu- 
lator tube. Voltmeter. Volt-ohmmilliammeter. Vor- 
tac. Wave guide. Waveform. Waveform, noiisiniis- 
oidal. Waveform determination. Wavelength meas- 
urement. Wavelength standards. Waveineter. Wave- 
shaping i-irciiit. IMieatslone bridge. ^ ire record- 
ing. Wiring diagram. Work function (electronic). 
X-ray lube. Yagi antenna. Zener diode. 

For a complete list of articles in the field of 
communications see CoMMitNirATloNS. hor arti- 
cles on computers see Compi'tkks and inkohma- 
TIO.N PROCESSlNC. For clecfronio controls see C.oN- 
TROI. SySTKIVIS ENCtNF.EBlNC. 

Embryology 

See Growth and wonrHouENKsis. See also specific 
taxonomic groups of animals and plants listed un- 
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der Invkrtebratf. zoology; Plant kingdom; 
VkIITKBRATE ZOOI.OCY. 

Engineering 

.See specific engineering fields, such as Chemical 
KNCINEEKIN t,; KlK(:TR1i:AL ENGINEERING; NUCLEAK 
KNCIM.EHING. 

Engineering drawing 

.Sec (iNArillCS AND GRAI-HIC ARTS. 

Engineering geology 

Aerial phologta|ih. Airport engineering. Alidade. 
Avalanche. Blasting. Boring and drilling (min- 
eral ). Breakwalci. Bridge. Bulkhead. Caisson foun- 
dations. Canal. Clav. Clav minerals. Cleavage, 
rock. Clinometer. Coastal engineering. Coffer- 
dam. CoiK-rele. Conslriiction eiipineeiing. Conslruc- 
lioii etpiipmciil. Construction methods. Duni. Delta. 
Dime. Kartlu|uakc. Elect roosmolu dewatering. Kn- 
giiiccring g'-ologv. Eiosion. Exfoliation, rock. 
Fault and laiill stiuctmcs Flood plainv Founda- 
tions. Frost action, (b-ophy.sical exploration. Gravel. 
Groin (engineering). Ground water. Harlair. High- 
way engineering. Mvdiolaccolith. Jelty. I,andslide. 
I.evcl Isurveying). l.oess. Mass wasting. Pavement. 
l’>■lmafrost. PImtograminetry. Pier. Pile founda- 
tion. Plane table. Railroad engincciing. Regolilli. 
Kespivoir. Iletaiiiiiig wall. Revelinenl. Riv<r engi- 
neering. Rock mccbanics. Ruiiwuv. airport Sand. 
•Sea wall. .Sedimcniulion ( geology). Seismology. 
.Sewage dis[io.'al. .Shore processes Snow surveying. 
.Soil mccbanics. Solilluction. Stadia. Slone and 
stone piodiicls. .Striicliirul geology. .Structural pc- 
liiilogy. .Sill face water. Surveying. Terrestrial fro- 
zen walei. Tlieiidolite. Till. Topogruphie surveying 
and mapping. Transit (engiiieciiiig). Traiisporla- 
liim engineering. Tiiiincl. Water .supply engineer- 
ing. Water table. Wealheiing processes. Wellpoint 
systems. Wharf. 

F'or information on the composition and prop- 
erties of minerals and .solid rocks .vcc Geology 
( M iNi.KALot.y AND l•E■^^OLO(.Y) ; lor articles treat- 
ing liKise sediments and geologic, processe.s of im- 
uortance in (-onstriielioii engineering .vec Ge;oi.ocy 
(SIIRFII.IAI. AM) HISTOIIICAI.) ; fur articles relating 
to the action of fluids on rock materials see 
Hydrology. For arlules on the stresses, strength, 
and elasticity of materials .vec Engineering me- 
ciiANlLs, For aspects of boring, drilling, and exca- 
vation sec Mining engineering; PE;THOl.EnM e;n- 

GINKKKING. 

Engineering mechanics 

Acceleration. Aeroelasticity. Air-velocity iiirasure- 
ment. Anela.stieity. Anemometer. Angular fre- 
quency. Angular momentum. Archimedes’ princkple. 
Beattie-Bridgeman equation. Bending moment. 
Bernoulli's theorem. Borda mouthpiece. Boundary- 
layer flow. Boyle’s law. Brittleness. Buoyancy. 
Cavitation. Center of gravity. Center of mass. Center 
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of pressure. Centrifugal forre. Centripetal force. 
Centriide. Centroids of uteas and lines. Channel, 
open. Cliarles’ law. Odiision. Coinpressihle flow. 
Conservation of energy. Conservation of momentum. 
Constraint. Gmple. Crane hook. Oeep of inatc- 
rial.s. Crocco's eipiution. Curved bars. D’Aleinhcrt’s 
paradox. Dalton’s law. Degiee of freedom (me- 
ehanicsl. Diffuser. Dimensional analysis. Dimen- 
sions fineehanies). Displacement Imeehanies). 
Dnuhlet Ihiw. Ducted flow. Dynamic similarity. Dy- 
namics. Kliiciency. Clastic limit, elasticity. Kncrgy. 
Cquilihriimi of forces. Cider's momcntiim theorem. 
Flight dynamics. Flight science. Flow of fluids. 
Flow measurement. Fluid dynamics. Fluid me- 
chanics. Fluid statics. Fluid flow |iiimiplcs. 
F'liiid-flow |iro|>crtics. F’luttcr. aeronauliial. Force. 
F'riction. Fioude nninher. Cas dynamics. Cas kine- 
matics. (.as kinetics. Cas mechanics. Hardness 
scales. Harmonic motiini. High-|ircssure idiysiis. 
Hooke’s law. Horsepower. Hydraulic analog lahic. 
Hydraulic giadient. Hydraulic jniiiji. Hyilraulics. 
Hydrodynamics, ilydrokinematics. Hydrokinelics. 
H)diomecliunics. Hvdrostalh s. Ilypersonii flight. 
Imtiacl (im|iu|siyc force I . Impulse ( inechanies) . 
lni'om|>ressihle flow. Iiieilia Isenliotiic How. .let 
How. Kurmaii voitiA street. Kelvin’s eiiculation the- 
orem. Kelvin’s minimiim-encigy theorem. Kinemat- 
ics. Kinetics (classiial mechanics). Kiiiidsen niiiii- 
hcr. I.aminar flow. I.a|duce's iriotutioiial motion, 
laiading. transverse. l.oads. dynamic. l,oads. re- 
peated. Mach niimher. Mechanical advantage. Me- 
chanics. Mecliaiiics. classical. Metal, mechanical 
prn|ierties of. Mode of viliration. Model tlieotv. 
Moment of inertia. Momentiim. Motion. Motion, 
rci tilinear. Navier-.'stokes ei|uatioiis. Newton’s laws 
of motion. Newtonian Hiiid. No/./:le. Nutation I as- 
tronomy and mechanics). Orifice. Oscillation. I’as- 
cal’s law. I’endiiliim. I’eriodic motion. I’ipe flow. 
Pitot tulle. Plastic defoi niatioii of metal. Plasth'ity. 
Plate, stiiicliiral. Power, piessme vessel. Prandtl- 
Mever ex(innsion fan. Precession. Pressure. Product 
of inertia. Radius of gyration. Kclativn motion. 
Resilience. Kesonance (acoustics and mechanics). 
Resultant of forces. Reynolds niimhcr. Rheology, 
Rigid-hody dynamics. Ring. Ripple tank. Riveted 
joint. Rotational iiiotioii. Rudder, aircraft. Safety 
factor. .Schlieren photogru|ihy. Shadowgraph of 
fluid flow. .Shear. Shear center. .Shock isolation. 
.Shock wave. .Shock-wave display. Similitude. Sink 
flow. Skin friction. Sonic harrier. Sonic hoom. 
Source flow. Statics. Statics in space. Stokes stream 
function. Strain. Strain gage. .Strain rosette. 
.Streamline flow. Streamlining. Strength of mate- 
rials. .Stress and strain. Stress concentration. Super- 
aerodynamics. .Siiiiersonic diffuser. .Supersonic 
flight. Sympathetic vibration. Thermal stress. 
Throttled flow. Tortpic. Torricelli’s theorem. Tor- 
sion. Towing tank. Turhulent flow. Velocity. Ven- 
turi tube. Vibration. Vibration damping. Vibration 
isolation. Vibration machine. Vibration pickup. 
Viscous flow. Vortex. Wake flow. Water hammer. 


Water tunnel. Wave motion in fluids. Wave motion 
in liquids. Wind tunnel. Wind-tunnel instrumenta- 
tion. Wood {ihysics. Work. Young’s modulus. 

Evolution 

Animal evolution, (lumlirian. Carlidniferous. Cleno- 
zoic. Oelueeoiis. Devonian. Flocene. Flvoliition, or- 
ganir. Jurassic. I.ife. oiigin of. Macrnevolution. 
Me.sozoic. Mhaetie. Missi.ssippiuii. Mutation (nn- 
togenv). Oligocene. Ordovician. Paleocene. Paleo- 
zoic. iViuisylvaiiian. Permian. Plant evolution. 
Pleistoi-ene. Pliocene. Population genetics. Quater- 
nary. Recent. Silurian. Speciation. Tertiary. Trias- 
sic. 

For specific groups of inverlehrate animals 
.see [\y i.ii I t imy rt: /oot.cicy: for further aspects of 
l>lanl evolution .yec P.yi.t.oROTANV: for further 
aspects of animal evolution svr Pai.i-om'iii.oi.v ; 
for speeifie groiqis of animals .ire Vt.RTt.HBATE 
/uo) oi.y, .Sec iil.\n .Amdiioi'oi.oi.v. 

Flight science 

For aircraft design .yee Ai.riisi M i rii.Ai. i.M.iM’.En- 
l.No. Foi llieoretieal aspects of ait flow phenomena 
.ycc Fi.i'in MM liANK.s. See ahn Ttii tivtony N yMK.s. 

Fluid mechanics 

Ailiahatie process. Aerodynamic ccntci. Aciody- 
naiiiic force. ,Aerod> namic wave diag. .Aciodyiiam- 
ics. .Aeromechanics. Aeronaitlical engineering. 
Aerostatics -\erothei modynainies. Ail pocket. Aii- 
foil. .Ml foil profile. Air-yeloeily measuri’inenl. Ane 
niometei. .Vnhiniedes' piineiple. Aspect latiii. 
Reattir-Rridgemaii equation. Ileinoiilli's ihcoiein. 
Rnrda iiioiillipicce. Roiindary-I.iycr How. Hoyle's 
Ian. Kiioyani'V. (iavilution. C.liaiini'l. ojien. C.harlcs' 
hiyv. Clhetnical enginceiing. (lompressihlc finyy. (inn- 
seiyiition of energy, (iroeeo's eqiialioii. D'.Aleni- 
herl’s paiadoy. Dalton’s law. Diffuser. Dmihlel How. 
Dueteil How. Dynamic similarity. Kkcliolytb tank. 
F.lcvaloi. aiicrafl. F.iiler’s inoinentiiin theorem. 
Flight. Flight dynamics. Floyy of fluids. Floyv 
measiireiiieiit. F’liiid dynamics. Fluid ineelianics. 
Fluid sialies. Fluid-flow )irinriples. Fluid-flow 
properties. Flutter, aeronautical. F'roiiile number, 
(las dvnamies. Das kinematics. Das kinetics. Cas 
mechanics. High-pressiiie physics. Hydraulic ana- 
log table. Hydraulic gradient. Hydraulic jump. 
Hydraulics. Hydrodynamics. Hydrokinematics. H)- 
drokinetics. Hydromechanics. Hydro.statics. In- 
cotnpressihle flow. Isentropic flow. Jet flow. Kar- 
rnan vortex street. Kelvin’s eireiilalion theorem- 
Kelvin’s minimum energy theorem. Knndsen ntim- 
her. Kaminar flow. Laplace’s irrolational motion. 
Mach number. Model theorv. Navier-Stokes equa- 
tion. Newtonian fluid. Nozzle. 

Oi’ean currents. Ocean waves. Orifice. Pascal’s 
law. Pipe flow. Pitot tul>e. Potentials (physics) 
PrandtI-Meyer expansion fan. Pressure. Pressure 
measurement. I’ropeller, air. Reynolds number. 
Rheology. Ripple tank. Rudder, aircraft. Schlieren 



photography. Seiche. Shadowgraph of fluid flow. 
.Shock wave. .Shock-wave display. Siniililudc. .Sink 
flow. Skin friction. Sonic barrier. Sonic loMim. 
Source flow. Stabilizer. .Standing wave. Stationary 
wave. Stokes stream function. .Streamline flow. 
Streamlining. Subsonic flight. Superaerodynamics. 
.Supersonic flight. Supersonic diffuser. Throttled 
flow. Torricelli’s theorem. 'I'owing tank. Turbulent 
flow. Venturi tube. Vi.scous flow. Vortc.’i. Wake 
flow. Water bummer. Water tunnel. Wave fcapil- 
lary). Wave (internal). Wave motion in fluids. 
Wave motion in licpiids. Wind tunnel. Wind- 
tunnel instnimentutirni. Wing. Woik. 

Food engineering 

Agar. .Arrowroot slaicli. Itaking powder. Ilailcv. 
Ifuckwlieal. Ibitter. (iuscin. Orcal ilicmisirv. (ihai- 
coal. Cheese (ihide. (atrns flavoring. Cocoa powder 
and clna'olale. (ioffee. (jirn. Egg pioi-cssing. Fat 
aful oil, edible. Filtration. Food. Focal cnginec-ring. 
Food manufacturing. Food microhiologv. FcaaJ poi- 
soning. bacterial. Food icrescivation. Food scic-nci-. 
Food spoilage. Food teebmdogv. (Icdalin. Ciini. 
Heat excliangiu. lee cieani. Maigaiine. Milk. Mix- 
ing. Monosodinm glutamate. Oats. IVannI. I’e|isin. 
Kadioac tivitv (apidicatioiis). |{ennin. Kic-e. Kje. 
Salt (food). .Sedimentation ( industri.il I . .Si/e re- 
duction. Sovbean. Spice and (lavoiing Starch. 
.Sugar. Tea. I'nit opeialions. I'nit pioce-si-s. Va- 
nilla exiiail. Wheat. 

For many as|iects of food production .vcc .Ac.in- 
ci i.tI'HK. 

Forestry 

Vrhorvilac. Ash. HaKa. Itasswood. Ilcis .1. liin li. 
Itiieki-vc. Cedar. Cherrv. (iherrv. wild black, (’.hcsl- 
nnl. (’vpress. Dendndogv. Dogwood. l)ougla.s-(ir. 
Ehoiiv. Elm. Fir. Forest and forestiv. F’oresl con- 
scu'vation. Fore.st ecologv. Forc’st fire ccintrol. Fori'st 
■napping. Forest mensuration. Foicst seeding and 
planting. F’orest scdl. Foiesl tree nnrserv manage- 
ment. Forestry, farm, flackheriv. Ifi-mlock. Ilick- 
oiy. Hollv. Ilopbornhc’am. Hornbeam. Ironwood. 
Kentiickv coffeetiee. l.arch. l.ignumvitac. Eoenst 
(forestry), i.ogging fforestev). Lumber manufae- 
tnre. Atagnidia. Maboganv. Afaple. Miilbiuiv. Oak. 
Osage-orange. Pine. Plywood. Poplar. ReU alder. 
Redwood. .Sassafras. Seiimda. .Silviciilliiic. .Soiii- 
wood. Spruce. Swei-tgiim. Svcumoie. Tree. Tulip 
tree. Tupelo. Veneer. Walnut. Willow. Wood (anat- 
omy and identification). Wood fiber tirodncl.s. 
Wood finishing. Wood pltvsii.s. W^ood iireservatioii. 
Woodworking. Yew. 

For economic aspects .vce CoNSKlivvriON ; for 
structure, environmental and classificatory as|ieels 
•vee Pl.ANT .x.natomy: Pi.ant Kfiol.ocY; Pl.ANT 
TAXONOMY. 

General physiology 

Rioeleetric model. Biological effects of sound 
waves. Biopotentials and eleetrophy.siology. Cell 
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( biological ). Cell (pressure-temperature effects). 
Cell membranes and monolayers. Cell-siirfaee ioni- 
zation. Cytoehemistry. Cytology (molecular basis). 
Eleetropliysiology (heart). Energy metabolism. 
Infiared radiation (biology). Meeliaitoreeeptors. 
Molecular biopliysics. Netiroplivsiology. Nuclear 
radiation (Idology). Radialiou bioeliemistry. Ra- 
diation cytology. Radiation iiiicrcdiiobigy. 

For manv elietniral and physical aspects of 
physiidogv sec 'Biociikmi.strv; BioeiiY.sics; for 
those aspects pertaining to cell function see Cv- 
■fOi.ot.Y: for those aspects pert, ining to plants see 
Pi an I ri(V!«i<)i.o<.i. 

See also CoMCAtiAtiVK eiiYsioi.oeY. 

Genetics 

Allele. Bacterial genelic.s. Ilinrnelrics. Breeding 
lanimall. Breeding l)ilunl). Cell division. Cbro- 
mosunie. Cbromnsome aberration. Cbromosome the- 
ory of heredity. Cvlokiiu’sis. Cyto|dasmir inherit- 
ance. Deowrilioiincleic ai id. Dominunee. rei'cssive- 
ness. blending. Engeiius. E\|>erinieiil. F'xpiessivily. 
gene. dene. CeiiC action. C.cnclics. Ilardv-Weinlierg 
formula. Hcliuo.sis. Hiimaii genetics. I.clhal gene. 
Linkage, genetic. Maternal influence. Meiosis. Men- 
delisin. Mitosis. Mntulion. Penetrani’c. gene. Phe- 
nocopies. Pleiolropism. Polyploidv. P-sendoalleles. 
Keeoininiialion, gem-iii-. Kiboiiiii leie arid. .Sex de- 
leimination. .Sex-inllneneed inberilanee. Sex-linked 
inbeiilanee. Sy.igainv. TransduiTion, barterial. 
Traiisfuimulion. bai'terial. 

For information on the ebemi.slrv of the pliysi- 
ologiea] (iroeesses see BloniKMi' I'UY; for infor- 
mation on the origin nf life, animal evaintioii and 
|ilanl evidniioii see Evoi.inioN; for llm.se as)»eols 
of gencliis wliieb a|iplv to inieioorganism see 
Mi< Komui.in.y. 

Geochemistry 

Aimos|)beie. geocheinisirv ol. Almospberii- ehemis- 
Irv. Hiospbere. Biosphere, geochemistry of. Cosino- 
i bciiiislrv. Eailh (age ol ). Elcmccis (cosmic abim- 
danct I Elements (geocbctni<'id disliiliiitioii). Ele- 
ments and iinclides (origin). Fnscd-sall phase 
‘piililiria. C.coi hcmical piospci ling. (Icochcinislry. 
l',l■ochrollomelry. (uvilogic ihcimomelrr. C.eologi- 
cal lime scale. High-pressure |)henomena. Ilydru- 
sphere. Hvdrosphcre, geochemistry of. Isolofic di- 
lution lechniipies. Lead isoto|>cs, gem-heniistry pf. 
Life, oiigin of. Lithosphere, f.ilhosphere. geoehem- 
islrv of. l/ivv level eoiinling. Marine sediments. 
Meluiiih't stale. Meteorite. Ocean currents. Ore de- 
posits. gi-oehemisiry of. I’alerddoehemisirv. Paleoe- 
cology (geivchemleal aspects). Pe|roh'-nm lorigin). 
Radioactive fallout. ItadiinuTive minerals. Badioae- 
live sivecies produced by eosinie rays. Radionetive 
waste dispo.sal Radioi arhon dating. Rork (age'de- 
termination). .Silicate phase eipiilihria. Sulfide 
|)hasr eitiiililiriu. Tektile. Terrestrial nuclear re- 
actions. Tracer, radioactive. 

For lechnuiues and inelhode rtdated to Ceo- 
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chemistry see Analytical chemistry; Atomic 
physics; Electromagnetic radiation; Molecu- 
lar physics; Nuclear engineering; Nuclear 
physics; Physical chemistry. 

Geography 

See Physical geography. 

Geology (mineralogy and petrology) 

Aitatc. Alhitp. Allanitp. Aliinile. Amher. AmlilyRo- 
liile. Am(‘lliy»t. Ampliibiile. .Amphil>«lite. Aniilciim;. 
Amlaliisite. Andcsinc. Aiidesilo. Aiiplesili;. Anliy- 
drile. Aiikcrile. Ancirtliite. ■Anorllnwla'.p. Anortho- 
site. Aiitlinphvllilc. Apatite. Apliunite. Aplitc. 
Apophvllite. Arasonitc. Arenaeroiis roek.s. .Argen- 
tite. Argillaceous rocks. Argillite. Aigjrodite. Ar- 
kose. Arscnolitc. Arseiiopyritc. Asbestos. Aiigite. 
Atirenle. contact. Astirite. Uaddeleyite. Karite. Ha- 
salt. Bauxite. Bentonite. Beryl. Bcr\llonite. Biotite. 
Bnracitc. Borate minerals. Bornitc. Bonrnonite. 
Breccia. Brocliantite. Brncite. Bytownite. (ialca- 
rcnilc. (adi’ite. (iaiiclie. (jiineo. ('ancrinite. Carat, 
('arbonate minerals, (airnotite. (iassiterite. Celes- 
lile. (Vrargyrite. Ceinssile. Cliaba/.ile. Oialcaii- 
tliile, Cltalceslonv. (ibalcocite. Clialcopyrite. Chalk. 
Chert. Chlorite. Chloritoid. (ihromite. Chrysoheryl. 
Chrysocolla. Cinnabar, ('lay. ('lay. commercial, 
('.lay minerals. Coal. Coballile. (adiimhite. ('oncre- 
tion. (.'ongloiiierate. Coquina. Cordieritc. Cornndnin. 
Covellite. Crocoile. Crvolile. Crystal groyvth. Oystal 
iqitics. C.rvsial sirnctnre. Oyslallography. (’nm- 
minglonitc. Cuprite. Uacite. Datolite. Diabase. Dia- 
mond. Diatoinuccons earth. Diopside. Diorite. Dol- 
omite. Dolomite lock. Diimorticiile. Dimite. F.clo- 
gite. Kmerald. Knicry. Knargite. Enstatile. l'',pidio- 
rite. Kpidosite. I'.pidote. K|isoinite. Feldspar. 
Feldspalhoid. Felsilc. Ferbcrite. Klaser rock. Fluo- 
rite. Franklinite. Fuller's earth, (ialibro. (iaicna. 
(iarnel. (iarnierite. (icm. (iem. munufuclnred. Cem 
cutting, (iem inounting. (ieinology. Ceode. Clauco- 
nitc. (iluncophane. Cneiss. Coethite. (iranitc. 
Cranili/ation. (iranodiorite. (iramilite. Cravel. 
e.raywacke. (ircenockile. Creisen. (iypsnm. Ilalloy- 
sile. Halogen minerals. Hausinannile. Heavy min- 
eials. Hematite. Heiniinorphite. Ilenlandite. Horn- 
blende. Ilornfcis. Hnebneiile. Hmiiile. Iluntite. 
Idocrase. Igneous rocks, lllile. Htnenite. Index 
mineral. Intaglio (gemologyl. .lade. Jadeile, Jas- 
per. Jet (gemologyl. Kaliophilite. Kalsilite. Kao- 
linite. Kernile. Kntnahorite. Kyanite. Fabradorite. 
Fampropliyre. Farnite. laiterite. [.atite. Fava. 
Faznrite. Fepidolite. Fem ite. Feucite rock. Fignite. 
Fimhurgite. F'nneslone. Fimonite. 

Magma. Magnesite. Magnetite. Midachite. Man- 
ganite. Marble. Marcasile. Marl. Melanteritc. Mel- 
ilile. Merwinite. Metatnict state. Metamorpliic. 
rocks. Metamorphism. Metasomatism. Mira. Mira 
schist. Miorovliiie. Migmatite. Milleritc. Mineral. 
Mineral fuel areas. Mineral resource areas. Mineral 
resources conservation. Mineralogy. Molybdenite. 
Monazite. Monimorillonite. Monzonite. Moraine. 


Muscovite. Mylonite. Native elements. Natrolite. 
Nepheline syenite. Nephclinite. Nircolite. Niter. 
Nitrate minerals. Obsidian. Oligoclase. Olivine. 
Onyx. Oolite and psiolitc. Opal. Ore and mineral 
deposits. Orjiiment. Orthoclase. Orthoquartzite. Or- 
lliorhoinbic pyroxene. Pearl. Peat. Peclolite. Peg- 
matite. Penllanditc. Peridolite. I’erlite. Perovskile. 
Perlliite. Petrographic province. Petrography. Pe- 
trology. i’henocryst. Phlogopile. Phonolite. Pliyl- 
lite. Phyilonite. Picrite. Pigeonite. Pitchstonc. 
IMenchroic halos. Pneiimatolysis. Pollucite. Por- 
phyrolilast. Porpliyry. Precious stones. Prehnitc. 
I’roiislite. I’silomelane. Pumice. Pvrargyrite. Py- 
ritc. Pyroclastic rocks. Pyroliisile. Pyromorphitc. 
Pyroxene. l’yro.\enilc. Pyffhotite. 

Quartz. Quartzite. Budioactive minerals. Kadio- 
larian earth. Kapakivi granites. Realgar. Kliodo- 
chrosite. Bhoibmite. Kliyolitc. Rm-k. Rock salt. 
Kiiliellitc. Ruby. Rutile. Sandstone. Sunidinite. Sap- 
phire. Scajiolite. Scheelile. Schist. .Sediment;,iv 
roek.s. Sepiolite. -SiTpeiitinc. .Serpenliiiilc. .Shale. 
Siderile. Silicate minerals. Siliceous sinter. Silli- 
nianilu. .Skarn. .Skiitlrriidile. .Slate. Sinitlisonitc. 
.Soapstone. .Soda niter. .Sodalilc. .Speirylilc. .Splialci- 
itc. Spliene. .Spiliie. .Spinel. Spodmiiciie. .Stubu- 
lites and stalagmites. Slauiolitc. Stilmilc. Stilbilc. 
Stone and stone products. Siroiitiaiiitc. .Siy- 
bdites. .Subgray wacke. Syenite. Taconitc. Talt'. I an- 
lalile. Tetrabcdrite. Tbcralite. 'I'borianitc. ’I'lioritc. 
Toiialite. Topaz. Tourmaline. Trai byte. Tiayettinc. 
Tremolite. 'jJtifa. Tufl. Tiirquuis. Ibaninitc. Vcrmii - 
iilitc. Viviunite. Volcano' glass. Vl'avcllitc. Willem- 
ilc. Witberitc. Wolframite. W'olbistonite. Wiilfen- 
ite. Wurtzite. X-iuy poyvder metbod. Xeiiolilli. 
Zeolite. Zineite. Zireon. 

F'or additional treatment of ore mid mineral 
deposits and geocliemical processi's .vec Ci.ociii \i- 
ISTIIy. For additional treatment of eryslalline ma- 
terials see .Sol.m-sTATE piiysics. For engineeiing 
a.speets .fee Rnginllrixg m.oi.oi.Y. For suificial ami 
historie aspeels .yec (iKoi.oi.Y ^hl;mnTAL ami iiis- 
TORICAI.). 

Geology (surficial and historical) 

Alberlite. Anivgdiile. Aiitieline. Archeozoic. As- 
phalt and asphultitc. Atoll. Autliigeilic iniiieiHl'. 
Avalanche. Barrier reef. Basement riiek. Balholilh. 
Biolierm. Binstrome. Bitmnen. Black shale. Cain- 
lirian. Carlioniferoiis. ('ave. (ieiiozaiic. Cirque. 
Cleavage, roek. Coastal landforms. Coastal plain. 
Continental shelf and slope. Coral reef. Cretaceous. 
Cyelotbem. 

Darcy. Dating methods. Delta. Desert erosion 
features. Devonian. Diagenesis. Diapiric structures. 
Diastein. Diastrophism. Dopplerite. Drumlin. Dune. 
Earthquake. F.laterite. Engineering geology. E>'- 
cenc. Erosion. Escarpment. Esker. Evaporitc (sa- 
line). Exloliation. rock. Facies (geology). Fall 
line. Fault and fault structures. Finger lakes. 
Fiord. Flood plains. Fluvial erosion cycle. Fluvial 
erosion landlorms, Fold and fold systems. Fringing: 



lerf. Frost aotion. Goology. Coomorphologv (;p,^ 
syncline. Gilsonite. Glacial Eimch. Glaciated ter- 
rane. Graben. Hatclictfile. Horst. Intpsonilc. joint 
(geology). Jurassic. 

Kamc. Karst topography. Kcrogen. l.accolitli. 
bandslide. Loess. Marine sediments. Mass wasting. 
Massif. Matterhorn. Mesozoic. Mioi ene. Mississip! 
pian. Mud \olcano. Natural gas. Oeeaiiie islands. 
Oil sand. Oil shale. Oil-licid wateis. Oligocene. 
Ordovician. Ozokerite. Paleoccne. I’aleoelimatol- 
ng\. i’aleoeeology. I’aleogeograph). I’aleogeology. 
I’ah'osol. I'uleozoie. Pennsylvanian. Perniian. I’et- 
trofahrie analysis. Petroleum. Petroleum geidogv. 
I’laya. Pleistocene. Pihnene. Pluton. Preeainhriaii. 
I’loterozoie. (.hialetnary. Recent. Redhed. Regrdith. 
Rift valley. Rock meehanies. .Salt dome. .Sand. 
.SaproiM‘1. Sehistosity. rock. .Seamount and giivol. 
Sedimentation (geology). Shore processes. Silu- 
rian. .Strand line. .Stiatigraphie nomenelalure. .Stra- 
tigraphy. Stream tiansport and deposition. .Stionia- 
trdite. Structural geology. Siruetitral |ietiology. 
Suhinarine canyon. Sitbmarine topography. Smi- 
eline. Talus. Tectonic |iutterns. Teitialv. Till. Tor- 
hanile. Ttiassie. llliniii. Ihieoiifoiinitv. Vane. 

\ oleano. Weathering luoeesscs. Wnit/ilile. 

For the oiigiii, distribution, and alinndauee of 
the earth's elements, their geoeheiuii al e\ele-. and 
alisolute methods of geoehionohigr \ri‘ t'.i.oi lit M- 
is'tiit. F'oi propetites o| minerals .ind the pe- 
liographv and petiogenes|s ol locks, mineral 
anil ore de|iosits, .see (it (it.oi.t I MiM-tni <i(.t wti 
t'l.lKoux.v ). F'or geophvsieal phenomena of the 
earth, its waters, and it- atmospheri’ .see Gio- 
I'tiYstcs; Ml.ri.oimi.in.t vvti i.i tM moloi.s : 0ns 
MK.iiSftts : For the development of plam . animals, 
and man. the lines of descent, and the historv of 
such telalionships .see A^ i iltioeol.oi.s ; Essst.t itoN • 
Pyt.i omvi s\Y ; Pai.I’.omoi.im.s. For an interpieta- 
tive deseriplioti of relief features, resoureo. amt 
the graphic represeulation of earth features .see 
PtlVStCAI. l.t'.Ol.ttM'tlY. 

Geophysics 

.'\eromagnetie surveying. .Aeronomy. .Air glow. Al- 
bedo. Aphelion. Apogee. Aquifer. Artesian systems. 
Atmospherie eleetiieity. Atmospheric evaporation. 
•Aurora. Cloud physics, (iompass. magnetic (.o.smie 
rays. Declinometer. F.arth. F.atth (he, it flow). I'.artb 
(orbital motion). Fiarih deformations and vibra- 
tions. Earth inductor. F.arth inteiior. Earth sei 
cnees. Earth tides. Fiarthquakc. Eleetiojet. upper 
air. Evapolranspiration. Geodesv. {.cologie ther- 
mometry. Geomagnetic storm. Geomagnetic varia- 
tions. transient. Geomagnetism. Geophysical eviito- 
ration. Geophysics. Geyser. Glaiaer. (/ravitatioii. 
(iround water. High-tiressure phenomena. Hydrog- 
raphy. Hydridaeeolith. Hydridogy. lie field (F.is- 
stromnetz). Inclinometer. lonos|jhere. Isostasy. 
Lightning. Magnetometer. Meteorological instru- 
mentation. Meteorological rockets. Meteorological 
satellites. Mineral spring. Molto (Mohorovicic 
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discontinuity), Mohole. Orogenv. Perigee. Polar 
wandering. Polygonal ground. Prospecting. Pros- 
pecting. petrolcnm. Rock magnetism. Seismograph. 
Seismology. Snow field. .Snow gage. Snow line. 
Snow surveving. Solifluelion. .Spring (water). 
.Stream gaging. Surface water. Swaiiqi, marsh and 
bog. Teetonnphi'ies. Terrestrial elei'tricity. Ter- 
restrial force fields. Terrestrial frozen water. Ter- 
restrial gravitation. Terrestrial magnetism. Ther- 
mal spring. Tide. Tsunami. Van Allen radiation. 
\ariometer. Voleamdogy. War|iing, earth crust. 
Water table. Well. 

For |■osnlie-tetrestrial relationships and related 
geophysical and cosmological phenomena see As- 
TtlOMIMY; GkOi IlFMIsraY; Sl>\CK TM IINOI.OCY. 
F’or a ticatment of ahsoliite gem hronology and of 
geochemical pioeesscs in the almos|diete, bio- 
sjdiete. hydrosplicre. and lithosphere see Geo- 
I ilt.Mts'iiiY. F'or additional itiloimation on related 
gciiphisieal phcnonici,.i of the atmospheie and 
oceans see Ml t'Mitiot.oi.Y AM) i t.lM ATOt.Ol.Y ; 
Oct AMU.HAl'tlY. 

Graphics and graphic arts 

Art. scieuce in. Rook manufaetiiiiug. Comiiosition 
(t\pe). Desi liptivc genmetiy. Dimensioning. Dralt- 
ing. Diafting machine F.tigiuecring drawing. F'.n- 
giiii Cling gr.ipliii's. Ink. l.aMoit diawing. Pu|icr 
and (laper piodilcts. I’holoiopying priM-es-es. I’ic- 
tiirial drawing. Pi lilting. Piinling in lolor. Print- 
ing plate. Printing press. .Schematic drawing. Tele- 
Ivpesctt'-r. Telctypcwiiter. Tviie. piiiiling. Wiring 
diaaraiu. 

Growth and morphogenesis 

.Adrenal gland. .Allantois. Amnion. Androgeiiesis. 
.Animal. Auinial moi phogciiesis. Aoitic body. Illas- 
liilatioii. Giirdiovaseular svstem. Garotid body. Cell 
constancy. Gcll lineage. Ghorion. Gleavagc, era- 
hrvoiiie. Goelotn. Digestive gland. Digestive system. 
Fiiii. F.mhi'vogenesis. Enilirvologv. Fimhrv'dogv, ex- 
|■erimelltill. Fjiihiyonic ditferentiation. F.nd)ryonie 
induction. Fiiiiliryonie organi/er. Endocrine gland, 
F'.udocrine system. F'.piilermal ridges. Esophagus. 
Fistrns. Extraeinhryonic membranes. Eye. F'ate 
maps, emhrvonie. F’eather (bird). F'ertiliz-ation. 
Fetal memliiane. Fingi-rpriiii. (iallhladder. Game- 
togenesis. Gastrnlation. (ierm layers. Gland. Gyno- 
genesis. Hail. Hcmalopoiesis. Histogenesis. Integ- 
ument. Integumentary (latteins. Invertebrate em- 
bryologv. Kidney. I.aerinial gland. Lip. Liver. 
Lvinphatie system. Mammary gland. Merogony. 
Metamerism, embiyonie. Muscular svstem. Nervous 
svstem. Neural crest. Neiiritlation. Oogenesis. Oral 
gland. Ovum. I’alate. Pancreas. Parathyroid gland. 
Pharynx. Photophorr gland. Plaeentation. Plant 
iniirphogencsis. Poison gland. Primitive gut. 'Prn- 
togyiiy. Reproduction, animal. Reprixluctive sys- 
tem. Respiratory system. .Salt gland. Seale (zo- 
ology). Seent gland. Sebaceous gland. Sexual 
dimorphism. .Skeletal system. Sperm cell. Sperina- 
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togenesis. Sweat gland. Swim Madder. Teralopene- 
sig. Thymua gland. Thyroid gland. Tongue. Tooth. 
Ultimohranchiul hodies. Urinary system, liropygial 
gland. Yolk sac. 

For various animal grouiis in which certain 
embryologieal aspects mav he tliscnsscd scr In- 
VKRTKURATK ZOOMUtY ; V hllTKIUlA I K ZOOLOGY. 

Heat 

Absorption (electromagnetic ladiation). Ttlack 
body. Bolometer. Boltzmann constant. Boltzmann 
statistics. British iheimal iiiiit (Blit). Browiiian 
movement, (’alorie. ('.alorimeliy. (Ihemii'al fuel. 
Color tein|)eralure. (aimhiistion. fiondiiction 
(heat). (ionser\atioii of eiierg\. (ionveclion (heat). 
Dewar flask. Kigenfimction. Kmissivitv. Energy. 
Energy somces. Enthalpy. Eire. I•'lamc. Fossil fuel. 
Fuel. Fuel gas. Fuel gas supplements, (irav hodv. 
Heat. Heat halancc. Heat capacitt. Heal escliangcr. 
Heat radiation. Heat Itunsfcr. Ice point. Incan- 
descence. Insulation, heal. Joule. Kinetic theorv of 
matter. Eattice vihrutions. I on-temperatiiie phys- 
ics. I’hoiion. I‘lanck’s ladiatioii law. I’owci. Pvroiii- 
etei. .Solar encig\. .Spci ilic heat. Spci ifu' heat ol 
stdids, .Statistical inechanics. Tempcraliiic. Tein- 
pcratiire me.isurcmeiit. Thermal eypaiision. Tliei- 
mal stiess. Thcrnioanalv'i'. TIuMmocoupIc. Thci- 
niodviiainic (irinciplcs. ThcrinoilMianiic proi'cssi's. 
Tlieiinonicter. Tiirhine pro|iu|sion. Work. 

.See iiImi Tiikkviouys \M ti.s. 

Histology 

,\dipose tissue. Blood. Bone. Cardiovascular svs- 
tem. Cartilage. Coiineitivc tissue. Digestive svsteiu. 
Epithelium. Ilistologv. I.vmphatic svsiciu. Muscle 
Muscular svsiem. Nerve. Nervous svsti-ni. Kepio- 
diictivc system. Bespiiatol V system. Skeletal svs- 
tein. Tissue. Crinaiv system. 

For specific animal gioups ,vec Ivvi'.iiTtaiti vri: 
/nDuii.Y; \ i.iirt.iui\tK/ooi.oi.Y. 

Hydrology 

Agriculture (dtatnage). Aiptifer. Ailesi.iti system.s. 
Atinospheric evaporation. Basin. Canal. Cave 
Channel. o|ien. ('.loud |ihvsics. Dam. Daicv. Eva|>o. 
transpiiation. Flood (daiiis. Fluvial cioslon cycle. 
Fluvial erosiott landfortns. Frost action, (iey.scr. 
(ilacier. Croiind water. Ilvdrographv. Hvdridacco- 
lilh. Hydrology. Hvdrontcleorology. Ilvdiospherc. 
Hvdtosphere. gi'ochemistiv of. Ice lichl tF.issliom- 
net/.l. Irrigation of crops. Karst topography. T.akc. 
I.imnidogv. Meteorohigical insttiiineritatioii. Min- 
eral spring. 

Oasis. Permafrost. Plant, water relations of. 
Plava. Polygonal ground. Precipitation fmelciir- 
ology). Preci|utation gages. Keservoir. Biver. Biver 
engineering. Biver tides. .Sedimentation (geologvi. 
Sewage disposal. Snow. .Snow field. .Snow gage. 
Snow line, .''now surveying. .Soil. .Soil Conservation. 
Soil inechanics. Solifliiction. Spring f water). Stream 
gaging. Stream Iranuporl and deposition. Surface 


water. Swamp, marsh, and hog. Terrestrial frozen 
water. Thermal spring. Tree-ring hydrtdogy. Water. 
Water analysis. Water conservation. Water micro- 
biology. Water pollution. Water power. Water sup- 
ply engineering. Water table. Well. 

.See also Fi.t'ii) mkch.vmcs: Mktkuoi.ogy anii 

CI.IMATOI.OGY ; Ol.hAMtGIlAfllY. 

Illumination engineering 

.See El.KCTItICAl. KNCtNKl BING. 

Immunology 

Ahlaslin. Agghitinuliou reaction. .Agglutinin. Al- 
lergy. atopic. Aniihodv. .\nligcn. Anligen-anlihodv 
leaclioii. Aniitovin. .Arlhii- reaction. Blood gioups. 
Compleuicul (seiiiiul. Complement-fixation test. 
Conghilinalion. Ceimfrce vertebrate. Hvpcrsen'i 
tivitv. Iimiiiinilv. Immunological toleiance. ac- 
ipiiied. Immunology. I.ysin. l.vlic reaction. Ncu- 
Irali/alion icaciiou tanlihodyl. Nculrali/.iug anii- 
hodv. Sciology. .Skin lest. 

Industrial and production engineering 

Allowance. Assciiihlv methods. Automation. Biilk- 
liaiidling m.icliincs. Caliper. Coiu|iaralor. Control 
limit. Conveying niacliines. Conveyor. (!rauc liois|. 
Del rick. Design si.uid.iids. Dimensioning. Dialling 
machines. Elevating machines. Engineering? F.ngi- 
nceiing and aicliilcclnial conliacts. Enviioiinicnl.il 
lest. Esi alaloi. Force fit. Cages, (ianll cluiil. Hoist- 
ing inachiiu.s. Iiidiislrial conliol. Iiulnstiial engi- 
ncciing. Indnsliial tincks. Inspection and Icsiing 
Inventory inanagcmenl. Jig. (isliire. and die design. 
I.incar |irogiainming. I.ocalion lit. Mass prodne- 
lioii. Malciials haiulling. Malciials handling iiia 
chines. Methods cngineeiing. Methods study. Mi 
cionicicr. Miiii.ilnii/alion ol cipiiiniienl. Moiun.iil. 
Noniogiaph. Operations icscaicli. Opi ralor liam- 
ing. Optical flat. Packaging ol |■(plipnlcnl. Patent. 
Pilot iirodnclion. Plant facilities. Picss fit. Piodiicl 
design. Piodiution engincci iiig. Piodnction melli- 
ods. Prodnclion planning. Prototype (eipii|iincnl I. 
Oiialification test. (Jiialitv conliol. Bcliahilily ol 
cipiipiiicnl. Bnnning fit. Shi ink lit. Technology. 
Tolerance. Wage incentives. Work measiircnicnl. 
lAoik standardization. 

Fill iiidnsliial psychology and liuuian engineer- 
ing .vce J’sYGiiol.iii.y. l■l|yslol.n(.lf:AI. ami kM’I iii- 
Mi.NiAL. For industrial and production eipiip- 
menl. tcchniipies. and materials, see the vaiions 
cngincoriiig lists .such as CiMi. i ni.inkhung; Cov- 
■riiiii. sysTtMs; Ei.i.r rnn At. km.inkkbing: Mi.- 
Cll yXIGAI. KNl.INKKRING. 

Industrial microbiology 

Aceloiiacler siiluixvdans fermentation. Acetoiic- 
hnlanol feimentalion. Acetone-ethanol fermenta- 
tion. Amphotericin B. Antihiotic. Bneilractn. Bac- 
teria. Bacterial genetics. Bacterial melaholisni. 
Bacterial imtrition. Bacterial physiology. Bioassay. 
2,H-Butanediol. Butter. Carbnmycin. Cheese. Chlor- 



ampliBnico'. CWortetTacyclinc. Citric acid. ColiuTe, 
elective. Culture, media componcnls o(. Culture 
pure. Culture techniciue. CvcloKcrinc. Ucmelhyi- 
, lilurtctracycline. Dextran. Distilled spirils. Ki,. 
•/.vine (industrial production 1. Rpuxysiiccinic acid. 
Erythromycin. Food preservation. Kumuric acid. 
C.allic acid. Cram’s stain. Criscorulvin. Industrial 
microhiolosy. Itaconic acid. Itatartaric acid. Kana- 
niycin. Kojic acid. Lactic acid, l.uctoliucillaceac. 
I.yoidiilization. Malt heverage. Microhiological 
methods. Microbiology. Mushroom. Neomycin. No- 
vobiocin. Nystatin. Oxytetracycline. I'enicillin. 
rolvmyxin. Saccharomycctales. .Sierili/alion. Strep- 
toinycetaceac. .Sticptomycin. .Siibtiliii. Tetracy- 
cline. Textile microbiology. Viomycin. Wine. Yeast, 
industrial. 

Inorganic chemistry 

\cid and base. .Acidolysis. Actinide clciucnls. Ac- 
liniuiii. Acliyated carbon. Alkali. .Alkali metals. 
Alkaline-eailli metals. .Alum. .Aliiininalc. .Alumi- 
num. .Amalgam. .Ainciicium. Amidinc. Animinc. 
Ammonia. Ammonium salt. Anlimoiiaic. .Aniimoiiv. 
Aipia legia. Aigon. Arsenaic. Atseiiic. .Arscnilc 
(cliemical). Astatine. Almospluu ic gasi's. produc- 
tion of. A/.i<le. Uarium ISaiiiitn titanatc. base, 
chemical, licn/oatc. Ileikeliiim. Ileiylliuin. lbs- 
mntli. Itoianc. Iloiatc. Iloiidc. Itoion. Iliomatc. 
liiomidc. Ilrcimini'. Cadmium. Cal.imiiic. y,alciutu. 
(iilitoiniiim. Caloutcl. Carbide. Carbon. Cailioii 
iltoyidc. Carlionati'. Ccitictit. Cciiittti. Ccsiutn. 
Chciidi al compounds. Clicmii-al striictutcs. Clicmi- 
> ,d symbols and loriuubf'. t'bhiratc. Cbloiiilc. 
Cldoiiiic. Cliloifiplatinatc. CItiomatc. C.lnomium. 
Cilialc. Clalliratc compoumls. Coli.ilt. C 'mbiuing 
yoluiucs. law of. Complex compounds, ('.oiuiete. 
t jiord'nation 4‘ltcmistiy. Coorditititioii iiumlxT. 
Copper. Co|ipcr I liendstry. Civstal. Ctystal growth. 
C.rysial structure. Ctiiium. Cviinatitidc. Cvanatc. 
Cyanide. Cyanogen. Definiti- composition, law of. 
Detcigent. Deutcriitm. Dichromatc. I)i\ ice. Dys- 
prosium. Kiiisieiiiinm. K.li ctiocliciiiical series. 
Electrolyte. Electroiu'gatiyity. Eli’iucnts (iliemi- 
I'al). Krpiivaleiit yveight F.ibium. I'.uropiuitt. I'er- 
iniiim. Ferric <‘ompr>trnrl. Ft‘rr ii'\:tnide. herritr*. 
Ferrocene. Ferrocyaniilc. Ferrdrts compounil. Fire. 
Flrroborate. FItrortde. F’luoiiric. F'btosilicirte. Frati- 
riitm. F'rrlmitrute. Cadolinirrm. Callitun. (.errmt- 
ttirrm. Cold. Crartt-ei|rrivalent weight, (.ram-rnolecir- 
lar wreight. Craplrite. Hafnium. Haliil". Ilalogi-n 
elenrents. Heavy water. Ilclittm. Helium, liipiid. 
Hoirnirtm. Hydrate. Hydra/iric. Hydrrdi'. Hydride, 
metal. Hytlrogen. Hvdrtrgcn flitorirlc. Hyrirogen 
ion. Hytiroxide. Hypochlorite. Indirtm. Irrcrt gasc». 
Intrr'ganic chiunistry. Tnterrnetalli'' cr»mporrrids. Iis- 
date. Iodide. Todirte. Irtn. iridiirnr. Iron. ICrvptorr. 
Krypton enmptrrinds. Lanthanide contraction. Latt- 
thanum. Lawrencium. I.eud. Lead isotiipes. geo- 
chemistry of. Liquefaction of gases. Lithium. F.ttte- 
lirtm. Magnesium. Magnetochemistry. Manganese. 
Manganese compound. Match. Mendelevium. Met- 
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cury (clement). Metal carbonyl. Mctulloacid ele- 
ments. Metalloid. Mixture. Molylidatc. Molyb- 
denrrm. .Mirrdant. Mrrltiple proprrrtions. law r>f. 
Neodyntium. Neon. Neptrrnium. Nickel. Niobium. 
Nitrate. Nitric acid. Nitride. Nitiite, Nitrogen. Ni- 
Irogerr oxides. Nolielium. Nonclcetrolyte. Nonmetal. 
Nonstoiehiornetrie rompottnds. Nitelear chemistry. 
(Isrtrirrm. Oxalate. O.xidation-reduclion. Oxide. 0x1- 
di/itrg agent. Oxygen. Ozone. Palladium. Paraehor. 
I’erchlortrle. Periodate. Perioilie table. Permanga- 
rrute. Peroxide. Persulfate, (ifl. Phosphate Phos- 
phorus. Plutiurrm. PIrrIoniurn. Po'ymtrrm. Prdvmer, 
ittot'garric. Portland cement. Potrr.ssirrm. Praseo- 
dyrnirmt. Promethium. Protrteliuirrm. lladitrehemis- 
iry. Kailioisolope prodtietiori. Kadirrrii. Krtdon. 
K.sre-earflt clement, s. Rhertitrrtt. Hhodirtm. Rrrbi- 
dirrrn. Tirrtheniulu. Salt (ehrmieal). .sijinaririm. 
Scarrdirtrn. Selenium. .Silicate. .Silicotr. .Silver. So- 
rlirrrir. .Solid-state chiurtistry. Srdvent. Stroutilini. 
.Sitlhtle. Srrlftdc. .Srtlfile. Sulfur. Sitifrrric ai'id. Triit- 
laltim. T-i'lrru tirrm. Telhrititm. Terhittm. ThulTrum. 
Tiiioi'vatiale. Thiostrlfati'. Thorirtrn. Tltrtlinrn. Tin. 
Tilanale. 'rrarrsition elerni-rils. Trarrsmrrtation. 
Transrrrarrtrrut eleruerrts. Trtflrriyroacctate. Tritium. 
Tirrtgslale. Trmgslen. Ihrmiurrr. A'anarlate. Varta- 
dirtm. Water'. Xenon. .Xeriou compounds. Ytter- 
htrrni. Ittrirrm. /inc. /rticalc. /iri'otiitrtrt. 

For the apiiMi-ation of ittorganic materials of 
I'lirtsirru tiort .see thyn. r.Nr.ixr.i.irrxt.. For the earth 
.seieni'es aspects of ores and minerals from which 
rrretals art; yvon .vcc (.I'.trr.ttt.Y I MiNcltyt.tx.Y .\Nn 
ru.r'tttrt rit.y I. For the practhal a)ip!ieations of 
metals and otlriu rrtcu grrrrtcs .ycc Aft'r rtysrcxi. KN- 
t.lXKt rtiNt.. F'or the held of earhott silham ehemis- 
Irv ami orgartic rrrelallic eomportiids .ycc Ottt.yNltt 
( itt.MisTity. F'or the trre.rsrrrement and detej-mina- 
liiin of irtorgarih' chrrtttcal eouslarrts .yc" Pnvsrr.AL 
I iM'Mtsr tty. 

Invertebrate zoology 

Alialorte. Acanthoceidralu. Aenrina. Aenidrrspori- 
dea. Acoehr. Ai oeloriiat.r. .Acratii.i. Aerotboraciea. 
.Acthriiiria. Ai tinomyxidia. Actino|iodea. Atlr.leida. 
Alcyo.'.u'ca Alryonariu. Alloeoeoeia. Ainhergris. 
Amlily|iygi. Arrteli.r .Armra. Amiuorti.ith.’it. Arnoc- 
liulu. Ampliidi.scophora. Am|iltidtseosa. Amphili- 
niden. .Arrrphinettra. Am|)hipoda. Ariasptdaeea. 
Arriiiial. Anirttal .symrtietry. A'riisomvarta Annelida. 
Auopin. Aito|)lrtra. Ano.slraca. .Ant. Ant lion. Antho- 
•/otr. Arilhtrridea. Antirnere. Antipatharia. Aphel- 
enchoidea. .A|>ltid. Ai)laeo|ihora. Apoda. Apodacea. 
Aporltda. Aporidea. Aposiomatida. Aplerygota. 
Aracitnida. Aratteae. Arhactoida. Arehiaeanthoce- 
phala. Archianrtelitiu. Argrrloida. Arhynehohdel- 
lae. Array worm. Arlhtopoda. Aitieulata (Brachio- 
podal. Artierrlala (Echitinderrnata). Ascartdida. 
.Asearidtna. Asi-aridtridea. Ascaris. .Asehclmintl'es, 
Aseidiaeea. Ascolhoraehra. A.selhtta. A.s))idobraii- 
chta. Aspidochirrrtacea. Aspidnehirotida. As|iido- 
gastrea. Asterrrirlea. .Asteiozoa. Astomatida. Athe- 
eanephriu. .Atremata. Aulodonta. Autotomy. Axono- 



4t2 InVMl^brat* soelegy 

laimoidea. Balanomor|ihu. Barnacle. Balhyncllacna. 
Bdelloidea. Bdellumorpha. Bedini);. Beetle. Beleni- 
noidea. Beroida. Bilateria. Blastoidea. Borer. 
Boring sponges. Bothriocidaroida. Braehiala. 
Brachinpoda. Branehiopodu. Hraneliiiira. Brittle 
star. Bryo/Jta. Bug. Butterfly. Caddis fly. Calanoida. 
Calcarea. Calearnnea. (ialeinea. Calignida. Cainar- 
odonta. Camerata. Ciinkerworni. Caprellidea. Car- 
poidea. Cassidiiloida. Cateriiillar. ('etitipede. Cepli- 
aloltaenida. Cephaloearida. Oplialneliordatn. Ceph- 
alopoda. Ceraetiniiinorplin. Cerrnria. Oriantlieria. 
Cestida. Cestoda. Ostodaria. Cestoidea. ('.Iiaetng- 
natha. Cliaetonoloidea. (iliellnstoinata. Clielieerata. 
Chigger. Chiloiioda. (iliineh ling, (ililnroinniiadida. 
Chonotrii'hidn. C.lniristida. Chromadoioidea. ('.hrv- 
somonadida. Cidamida. Ciliata. Ciliophora. (iirri- 
pedia. Cladoeeia. (iladneopa. Clam, ('.lathrinida. 
Gavaxiiiellida. CIvpeasterolda. (inidosporidia. Coe- 
eidia. (ioekle. Cockroaeli. Coelenlerala. (ioeiiothe- 
I'alia. Coeniirosis. (ioleoidea. Coleoiilera. (iidlein- 
liola. Coneli. (’oiieliostraea. Copepnd.i. Coial. 
(ioralliniorpliaria. Coronatae. Crali. Crayfish. 
Cricket. Crinoiilea. Crin(i/.oa. Crustacea. Ovpto- 
iiiiinadida. (ir\ptosli>inata. Cteiiopliura. Cteinisio- 
mala. Ciilmmednsac. Ciiniacea. C.iiltMirm. Cyclo- 
phvllidea. (iyclopoida. (Acloslomata (Br\o/iial. 
Cydifipidea. Cysticercusi... (Asinidea. Dactyhichilo- 
lida. Deeaiaala ( ( j iistai ea I . Dccapnda ( Molliisca I . 
Deinuspoiigiae. Dendrocerutida. Dendrochirolacca. 
Dendrochirolida. Hermaplera. Desmodoroidea. 
Desinoscoicciiidea. Dciiterosicnnia. Diadeniataceu. 
Diiideniatoida. Dilnanchia. Dictyoceratida. Dicye- 
inida. Digenea. Dinoflageiiida. Dioctuphyinoidea. 
Diphyllidea. Diplopiida. Dipliiporita. I)i|>liira. Dip- 
teia. Don laimoidea. Draciinciiloidea. Dragonfly. 
Earllmorni. Earwig. EVhinacea. Eichinococcosis. 
Eicliiiiocystiioida. E'chinoderiiiula. Kchinoida. E'.chi- 
noidea. Echinothnrioida. E'.chinozoa. Ea'hiiirida. 
Edriousteroidea. Eiiiieriida. Ellasipodida. Eleii- 
theroitoa. Einhioptera. Endnpterygola. Eno|ila. 
Eiioploidea. I'iiiterocoela. Eaiteropnensla. Enlero- 
xoa. P'.ntodinioinorphida. Ehitomologv. E'.ntoinology. 
economic. Entoprocta. E'ocanthocephala. Eocrin- 
oidea. Eiphemeroptera. E’liicaridea. Eiicarida. Eii- 
eesloda. Eiicoelomuta. Eaicchitioidea. Eaigiena. 
Faiglenida. Eaigregarinida. Euiamelliliraiichia. Eu- 
malacostraca. Eaimetamia. Eiiphaiisiacea. Kiitardi- 
grada. Exopterygota. E'ilarioidea. Firefly. E'lahel- 
lifera. E'lea. Flexihilia. E’ly. Foraminiferida. 
P'orcipnlalida. 

Cuminaridea. Castropoila. (iastrotricha. Cnathi- 
idea. (iordioidea. (iorgonacea. (nasshopiier. (ireg- 
arinidia. Ciyinnolaeinata. (iyninoslomatida. (iyro- 
eotylidea. Haemosporidiida. Hairworm. Ilaliehon- 
drida. Hu]iloscleridu. llaplosporidia. Ilarpactico- 
ida. Helicoplucoidea. Ilelieosporida. Ileliozoida. 
Hellgramiiiite. Ileniichordata. Heniicidaroida. 
Heniidiseosa. Ilemiinetahola. Ileiniptera. Ileini- 
zonida. Helciuchlorida. Heteronemertini. Hetero- 
tardigrada. Helerutriihida. lluxactinellida. Ijex- 
actinosa. Hexapoda. Ilexasterophora. Hirudinea. 


Hoiastcroida. Holectypoida. Hulometahola. Hole, 
thuroidea. Holotrirha. Homalohoa. Homuptera. 
Homuselerophorida. Hoplocarida. Hoplonemertini. 
Hornet. Hydra. Hydroida. Hydrozoa. Hymenop- 
tera. Hymeiiosiomalida. Hyperiidea. Hypermasti- 
gida. Hypotrichida. Ichneumon. Inadunata. Inar- 
ticulata. Insect eontnd, hiological. Insect patho- 
logy. Inseeta. Invertehrata. Invertehrate endiryo- 
logy. Irregnlaiia. Isopoda. Isoplera. Ixodldes. 
.lellvfish. Katydid. Kinorhynclia. Kissing hug. 
I.ancelot. I.arvacea. I.eaf hopper. Eecaiiicepha- 
loidea. Leech. Lepadomorpha. laipidocentroida. 
Lepidopteia. lA-ptostiaca. la-rnaeopodoida. Leii- 
cellida. Leiicosoleniida. Limpet. I.iposlraca. Lo- 
liata. Lolistei. I.opliophone. l.ouse. I.ychiiiscosu. 
I.yssacinosa. Macroilusyoidea. Malai'osliaca. Mal- 
lophaga. Mandilnilatu. Mantis. Mastigophoia. 
Mayfl\. Mealylnig. Mecoptcra. Mermithoidca. 
Mcsosiigmala. Mesozoa. Metagenesis. Mela- 
nicrisni. Meta/oa. Microspoiidia. Microtcchni- 
ipie. Midge. Milleporina. Millipede. Mite. Mol- 
hisca. Molpadida. Monhvsteroidea. Monogenea. 
Monogononta. Mon.strilloida. Moruloidea. Mos. 
ipiito. Moth. Mussel. MM'clozoida. M\iasis. Mio- 
docopn. Myriafiodu. Mysidacea. Myslacocarida 
Myxosporidia. Nautiloidea. Nautilus. Nehaliacea. 
Nectonematoideii. Nematoda. NeiuuloniorpiKi. Nco- 
gasiiopoda. Neoteny. Neolreinala. Neuroplera. 
Nippotaeniidea. Notodelph\oida. Nolonnolina. 
Nolosiraca. Niicleolitoida. Nud.i. Nudihraiich. Nmli- 
hraiichia. 

Ohf'lia. ^ctopoda. Octopus. Odonata. Odon- 
tostoinatida. Ocgopliiurida. Oligochaela. Oli- 
gomcra. Oligolrichiila. Oniscoidea. Onycliopalpida. 
OiiM'hophoia. Oidiiocystiiddea. Ophiurae. Ophiu- 
roidcu. O|iisthohrancliia. Orthonectida. Orlhopleia 
Osiracoda. Oxviiiina. Oxy iiroidiai. Oyster. 0\s|er 
drill. I’aedogenesis. Palaeacanthoi-ephala. I’alac- 
chinoida. I’alaeoisopus. I’alaeonemerlini. I’alaco- 
treinata. I’aleocopa. I’alpigradi. I’amarida. I’ara- 
crinoidea. Paramecium. Parasitic ca.stration. 
Parasitology. Parazoa. Parthenogenesis. Paiiro- 
poda. Paxillosina. Peclinihranchia. Pedipalpi. 
Pelecypoda. Pelmato/aia. Pennatulucea. Pentasto- 
inida. Peiacaiida. Perisi hoecliinoidi'a. Peritrichidu. 
Periwinkle. Phalangida. Phanerozonida. Pharetro- 
nida. Phoronida. Phreaticoidea. Phrynophiurida. 
Phylactolaemata. Phx llocarida. Phymosomatoida. 
Phytomasligophorca. Phytomunadida. Pinworm. 
Plasmudroina. Platyasterida. Platycopa. T’latyc.- 
tenea. Platyhelminthes. Plecoplera. Plectoidca. 
Podocopa. Poecilosclerida. I’oeohioidea. Pogo- 
nophora. Polychaeta. Polycladida. Polymasti- 
gida. Polymera. Polyplacophora. Porifera. Poro- 
cephalida. Portuguese man-of-war. Priapnlida. 
Prosohranchiii. Protandry. Protcocephaloidea. Pro- 
tcoinyxida. Protcrostomia. Protohranchia. Protie 
uiastigida. Protozoa. Protozoology. Protremata. 
Protura. Pseiidoeoelomata. Pseudophyllidca. Pseu 
doseorpionida. Psoeoptera. Pterohranchia. Plery- 
gota. Ptyuhodactiaritt. Pulmonata. Pycnogonida. 



pvnaswtoida. RadiaVa. RadioUrida. RcRularia 
Reticuteaa. Rhabdiasoidea. RhaMitoidea. Rhubdo- 
„a-la. Rhiiocephala. Rbianraaaligida. Rhizopodea 
Kliizoatoineae. Rhombifera. Rhynchobdcllac. Rhyn- 
, li.H (wla. Ricinulei. Rock shell. Rcitif.-ra. Salcm.ida. 
Sand dnllar. Sarcodiiia. San uplHonnes. Sari (.s|iup 
idia. S<-ale insect. Scallop. Scapliopoda. .Scbiy/H 
(iiela. Schizogregarinida. Scleractinia. Sroipion. 
Scorpionida. .S<-yphozoa. Sea ciuumber. Sea fan. 
.Sea squirt. .Sea urchin. Seisonaeea. .Seinaeoslonicae. 
.Sepioidea. Septibranchia. Sliipwunn. Shrimp. Sil- 
verfish. Siphoiiaptcra. Siphnnu])liora. Si])iineii- 
loidea. Slug (zoology 1. Snail. Solpugida. .Somas- 
leroiilea. Sow bug. Sparganosis. Spalangoida. 
Spelaeogripbueca. Spider. Spiniilo-idu. Spirolrieba. 
Spiruroidea. Spittle insect. Sponge. Sporozoa. 
Springtail. .Squash bug. Sturrisb. Stattdilusts. Stuiir- 
omednsne. Stenolaematu. Stennrida. Stirodonta. 
Stidonifera. Stomatopoda. Stone ll\. Strongy- 
loidea. .Stylastorina. Siietorida. .Sycettida. Smii- 
pliyla. Synearida. Tanaidacea. Tapeworm. 
I'ardigrada. Tarnished plant bug. Taxodonta. Tec- 
libranchiu. Telestacea. Telosporidea. Telotremala. 
Temnopleiiroida. Tentaculata. Teimite. Testacida. 
Tetrabiauchia. Tetractinomoiidui. Telrapli\llidea. 
Teuthoidca. Tlialiaeea. Thei-anephria. Thermos- 
liaeiiacca. Thlgniotrichida. Thoraciea. Tliiip. Tll^- 
sano|ilera. Th\saiiuia. Tick. Tintiuiiida. Tooth 
diell. Tortoise. Tiaebriina. Ticelioppcr Tiema- 
toda. Tre|)tostomata. Triidioiuouailiila. Tiiclio|)teia. 
Trichosiomatida. Trichiiroidea. Trii'ladiila. Trilo- 
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bmalions and permutations. Complex niimbets 
and .omplex variables. Cone. Conformal mapping. 
Conic section. Coordinate systems, graphical. 
Cuhe. t.urve fining. Cycloid. Cylinder. Decimal 
number system. De<i<-ri)itive geometry. Determinant. 
Uiameter. DifTeienlial rijuation. DifTerentiation. 
Uiliedron. Discrimiiianl. Distribution (probabil- 
ity ). Division. Dyadic, e. Ellipse. Ellipsoid and 
spheritid. Elli|)lic function and integral. Epicycloid. 
Equations, theory of. Ex|)onent. Extrapolation. Fi- 
ber bundle. Koiiiier series and integrals. Came 
theory, t.anuna function. Causs* rheoieni. Cconie- 
Irv. diflereutial. Ceoiiietry. euclidean. Ccometry, 
noneuclidean. Ceoinetry. Riemannian. (Gradient of 
a scalar, tiraph theory. Craphic methods. Green’s 
theorrni. (iroiip theory. Helix. Hexagon. Hyper- 
bola. Tlypeibolic fuui'tion. Hvperboloid. Infinity. 
Information theory. Iiitegial transfoini. Integra- 
ti<in. Interpolation. Iiivobitc. Eaplacc’s difT.'rential 
e(|uatiou. I.a|iluce transform. I,a,dacian. Eattice 
Iniatheniaticsi. Ia*as| squares. iucIIiikI oI. I.eninis- 
cate (of lleruoulli). line l.inc integral. Linear 
programming. Linear systems of equations. Lbsa- 
ioiis figures. Logarithm. Isigic. Loreutz transfor- 
mation'. Manilold (mathcmaticsl. Mathematical 
notation, coutenqioiaii. Matliematlcs. Matrix cal- 
culus. M.ittix thcoiv. Monte (’atlo method. Millti- 
plic.ition. Noi.iogi'iiph. Normal. Number systems. 
Niiiubcr theory. Nuuiciical analysis. Octagon. Oc- 
laliedtou. Oilal iiumliei system. Operator theory. 
Oithogoiial polynomials. I’uralnda. I’araboloid. 


bila. Tiocho|ihote. Trombidifoinics. Tiypanorhyu- 
cha. Tniianosoinaliilae. Timicat.i. Tiirbcllaiia. 
Tvlcnclioidca. liropygi. Vabatina. Vabifera. \aui- 
|)y roinorpha. \ errucoinorplta. Walking stick. Wasii. 
Water Iioatnian. Walei bug. Water lira. Water 
'(liilci. Wci'vil. Wheel bug. Whelk. Worm. \i|dio- 
siira. /oaiilliaria. Zoaiitliidea. Zoology. Zooniaslig 
ophorea. Zorapicra. 

For classification .vcc sysikm vtii s; 

for fossil groups .vce I’yi KOMot.oCY. 

Low-temperature physics 

See .SoMP-STATK I'ltYStl.S. 

Machine design 

.Sec Mf.CHANICAI. KNr.INKt.KINC. 

Marine engineering 

See Mkciianical E.vctNKEtuNt.; Navai. ARctmKi:- 
TURK. 


I’ar.illclcpipeil. I’urullelogram. I’aranietcr. I’ara- 
iiietric equation. I’ailial dilTcrcutlalion. I’t ntagon. 
I’erilirbation Imalliematicsi. I’laiie. I’oiiil. I'olar 
triangle. I’obgoii I’obhedion. I’olyiioiiiial sy.slems 
ol equations. I’olytopcs. regular. I’.ilential' (mathe- 
matics I . I'lisin. IVismatoid and prisnudd. I’roba- 
liililv. I’rogression (matlicmalics). I'lojcctive ge- 
ometry. I’rotractor. Pyramid and frustum. Pythag- 
orean llieoieni. (.iiiadric 'iiiface. (Quadrilateral, 
t.liialeinioiis. (Queueing theory. Radian measure. 
Railin'. Real vniiablc. Rectangle. Ring theory. Root 
( malhemalies). Ruot-ineau-squari . Rose eiirve. .Sca- 
lar. Seric'. .Set theory. Sigiitficant figure. .Slope. 
Solid ( geoiuet rie I . Splieie. SpherienI harmonies, 
.'spheroid. .Spiial. Sipiare. Statistics. Sloehastir proc- 
ess. .Stokes' llieorciii. Siiliti action. Surface and solid 
of rcyoliilion Tangent. 'I’cnsor. Tctraliedron. Theo- 
rem. Topology. Toms. Tracirix. Trapezoid. Trian- 
gle. Trigonometric curve. Trigunometrv. jilane. 
Trigonometry, splierical. Trihedron. Variaide (dis- 
crete ami cmUiniious). Vector (tuatheinotics). 


Mathematics 

Addition. Algebra. Analysis of variance. Analytic 
geometry. Angle. Arc (malhcmnlii's). .\rca. 
Asymptote. Baryccntilc caleubis. Bessid fiinelions. 
Beta function. Binary number system. Binomial 
theorem. Boolean algebra. Caleiilus. differential 
and integral. Caletilns of tensors. Calculus of 
variations. Calculus of vectors. Cardioid. Catenary. 
Centroids of areas and lines. Chord. Circle. Corn- 


Zero. 

For a|i|ilicutions ol muthematics to the various 
scietitific and engineering field? see the particular 
field of interest. 

Mechanical engineering 

Acecleration analysis. Aeeelerometer. Ackerman 
steering. Air brake. Air eoin|>ressor. Air condition- 
ing. Air conditioning, automotive. Air cooling. Air 
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filter. Allowance, Anhurmonic osrillalor. Assembly 
melliods. Atomic energy. Automobile. Automotive 
body. Automotive brake. Automotive chassis. Auto- 
motive engine. Automotive frame. Automotive 
steering. Automotive Kuspen>-i<in. Automotive vehi- 
cle. Axle. Rail-bearing piilveri/.er. Hearing, anti- 
friction. Bell. Belt drive. Block and tackle. Blow- 
pipe. Boiler feed-water regulation. Boiler water. 
Bolt. Bolted joint. Boring. Boiirilon-spring pres- 
sure gage. Brayton 4‘yele. Broaebing. Bulling. 
Buhrstone mill. Bulk-handling muehines, Uidldoxer. 
Burning velocity measurement, Hus. Bushing. 

flalipcr. Cam meehauism. Carburetor. Carnot 
cycle. Casting. Central heating. Centrifugal pump. 
Cetane number. Chain drive. Chimney. Classili- 
eatioii. meehanical. Clevis pin. Clutch. Coining. 
Cold storage. Combustion chamber. Combustion 
knock. Conthustion wave measurement. Comhirt 
I’onirol. Comparatoi. Compres-ion ratio. Compres- 
sor. Condenser, vapor. Connecting rod. Construc- 
tion e<|uipnienl. Contact condenser. Convection 
(heat). Conveving machines. Convevor. Oioling 
towel. Cotter pin. Coiijiling. Crane hoist. Crane 
hook. Crank. Crushing and piilveri/.ing. Curved 
liars. Damping. Degree-dav. Dehiimidirier. Derrick. 
Design stnndaids. Diesel cvcie. Diesel engine. Dif- 
ferential. Dimensioning. Dimensions (ineehaiiiesl. 
Displaeeinent pump. Distriliiitor. Dialling machine. 
Drawing of metal. Dredge. Drilling machine. Dry- 
ice. Ducted fan. Dvnumonieler. Karlhniover. Kcono- 
mi/a-r and air healer. Kflicieney. Eleeliie fiiinaee. 
Klecli ic-discharge iiiachiniiig. Elect romagnetic 
pump. Kleclroplaling of metals, Kleciropolisliing. 
Elevating muehines. Eneigv conversion. Energv 
•souices. Engine. Engine cooling. Escalator. Escape- 
ment. Excavator. Explosive forming. Extrusion. 
Fan. Feed watei. Fiie-liihe boiler. Fluid iou|iliiig. 
Flywheel. Force fit. Forging. Fossil fuel. Fonr-har 
linkage. F'riction. Fuel injection. Fuel |uimp. Fuel 
.systems. Furnace (steam generating). Furnace 
construction. Cage-. Cas furnace. Cas luiliine. 
Casket, (iear. Cear eiitling. Cear drive. Cear load- 
ing. Cear train. Covernor. Crah bucket. Crindiiig. 
Grinding mill. Cyroeompass. Cyroscope. Karnionie 
oscillator. Ilannonie s|ieed changer. Heat ex- 
changer. Ileal |>iun|i. Heal radiation. Ileal trans- 
fer. Heating, comfort. Hoisting machines. Honing. 
Ilot-water healing sy-ieni. Humidification. Hu- 
midistat. Humidity control. Hydraulic aeliiutor. 
Hydraulic tire.ss. Hydraiilh- liirhine. Hydraulic 
valve lifter. Hydraulics. Hygrometer. 

Ice manufacture. Ignition systems. Impulse 
turbine. Inclined plane. Industrial meteorology. 
Induslrial trucks. Inertial guidance system. In- 
strumentation. Internal combustion engine. Jig, 
fixture, and die design. Joint, mechanicul. I.up])ing. 
I.athe. Ia;vel measurement. I, ever. Link. Linkage, 
mechanical, laiading, transverse. Loads, dynamic. 
Loads, repeated. l.ocntinn fit. Locomotive. Liibriea- 
tion. engine. Machine. Machine design. Machine 
elements. Machine key. Machinery. Mae.hining 


operations. Magnetic separation methods. Magneto. 
Manifold (engine). Manometer. Marine boiler. Ma- 
rine engine. Marine engineering. Marine machin- 
ery. Marine refrigeratioii. Materials handling ma- 
chines. McLeod gage. Meehanical advantage. Me- 
chanical engineering. Mechanisms. Metal forming. 
Micrometer. Milling machine. Moisture-content 
measurement. Monorail. Motorcycle. Nailing. Nib- 
bling. Nuclear {lower. Nut. Octane numlier. Oil 
furnace. Oldham's coupling. Otto cycle. Overdrive. 

I’acking. Parking house. Panel heating and 
cooling. Pantogru{ih. Pawl. Pebble mill. Peening. 
Pelton wheel. Pendulum. Pirani gage. Planer. 
Plate, structural. Planetary gear train. Polishing. 
Power {ilant. Press fit. Pressine meusiiiement. Pres- 
sure vessel. Prime mover.’ Product design. Prony 
brake. Psyehrometer. Psyehrometrics. Pullev. 
Pump. Pumping machinery. Kadianl heating. Radi- 
ator. Rankine cycle. Ratchet. Raw water. Reactor. 
nucli‘ur. Reactor, ship |iro|iulsion. Reaction tur- 
bine. Reamer. Refrigerated truck. Refrigeration. 
Ri'frigeration cycle. Refrigerator. Refiigerator e.ii. 
Register, air. Reheating. Reliability of eiiuipment. 
Ring. Rivet. Riveted joint. Roll mill. Rolling, metal. 
Rolling I'ontai't. Rope. Ro|)e diive. Runtiiiig fit 
.Safe. Safetv facloi. .Safely valve. Sawing. .Scri-cn- 
ing. .Seiew. Screw fasleni-r. .Si-rew jai-k. Screw 
threads. S<‘al. piessiire. .Separation (miM-liiwiical I . 
■Sewing maehine. Shaft balancing. .Shafting. Shaper. 
Sheet metal forming. .Shoi-k ahsorhei. .Shock is(da- 
tion. .Shovi'l, power. Shi ink fit. .Simple machine. 
.Si'/e iedue)(on. Slider-crank nieihanism. Sliiling 
pair. Siia|> ting. .Sohii i-ncigv. Solar healing. Sol- 
id- (lump. .S|)ark {dug. Stiecliosco|iv ol coiiilnislioii. 
.Speedometer. Spiinkler. aiitomalic. .Spiiiiiiiig ol 
metal. .Splines. .Sfiring (meehanical I. Steam. Steam 
bidlei. .Steam coiiden-er. Sleaiii engine. .Steam 
geneiatiiig unit. Steam healing. .Steam jet ejecloi. 
.Steam separator. Steam lemperaliire control. Steam 
turbine. .Steering, (lowei. Stoker. Sliaighl-liiir 
mechani-iii. .Slioliosco|ie. .Slruetiiral eoiineelion-. 
.Superheater. .Siii fai-e <-ondenser. Taehomeli-r. Tank. 
Ta|ier pin. Tem|>eralure-huniidity index. Thermal 
exyiansioii. Therniodynamie cycle. Theinioslal. 
Threading. Tie rod. Tiie. Toggle. Tolerance. Ton 
ol refrigeration. Tooling. ToKpie. Tori(UP con- 
vener. Torsion liar. Tracer, radioactive. Tractor. 
TraiiMlueer. Transmission, automotive. Truck. 
Tube-still heater. Tumbling mill. Tuning fork. Tur- 
bine. Tiirnbiiekle. Turning (woodworking). Type- 
writer. Hltrasnnie machining. Universal joint, lin- 
loader. Vacuum cleaner. Vacuum pum|). Valve. 
Valve train. Va|)or cycle. Vapor lock. V-belt. \e- 
loeity anaivsis. Ventilation. Vibration damping. 
Vibration isolation. Vibration maehine. Vibration 
|dckn|i. Voltage regulator, automotive. Volumetric 
effieienev. Warm air heating system. Washer. Wa- 
ter power. Water-tube boiler. Wedge. Welded joint. 
Water hammer. Wheel and axle. Wheel base. Wind 
{lower. Wire. Woodworking. 

For articles on rigid and fluid mechanies. 



strength of materials, and related topics jcc En- 
ciNEKniNC MKCHANtcs. For basic thermodynamic 
laws, principles, and processes .sec Tiiehmody- 
NAMics. For artirle.s on materials .see Inohcanic 
chemistry; MeTAI.I.IIKCICAI. ENCINEERINC; OR- 
GANIC CHEMISTRY. For articles on luhricunts .see 
Petroleum chemistry. For articles on machin- 
ahility. plating, welding, and other metallurgical 
topics see Metai.i.urcicai. engineering, f’or arti- 
cles on structures see Civil engineering. For aero- 
nautical structures see Aeronautical engim.eh- 
INC. 

See iilso Chemical enoine:e;hi,ng; Control .sys- 
TEMS engineering; NuCLEAII ENGINEERING. 

Mechanics 

For engineering applications see Engineering 
MECHANICS. For classical iheorelical concepis see 
Classical mechanics. For stalisiical. quanlum. 
and relalivislii- mechanics see .Atomic i’HYMis; 
Molecular i'iiysics; .Soliii-state i’iiysk.s: Theo- 
retical PHYSICS. 

Medical microbiology 

.Ahlastin. Arnidosporiilca. Acliiiomvcclaccac. .Acli- 
nomycn.sis. Actinomvxidiii. Aclinophagc. .Adclciihi. 
Adcnoviius. AcroliaiTcr. Aggliitinalioii rcaclioii. 
Agglutinin. Allergy, atopic. Amelia. Amcliiasis. 
para- Aniinosalicv lie acid. Amocliida. AiciiliyliiNis. 
Aniniul linis. Aiitlirav. Antihaclciial agents. .Anli- 
hiotic. Aniihodx. Antigen. Anligcn-anlihodv reac- 
tion. Aiilimicroliial agents. Aiitiscpiic. Anlilo\in. 
-Aphclenclioidca. Arlior viial em cplialitldcs. Arlhus 
rcaclioii. .Ascariasis. Ascaridida. Ascaridina. As- 
caridoidca. Asi’aiis. Ascomvcclcs. Aspergillosis. 
Avian leuko'is. liacillaceac. Ilai’illar) .ijsciilerv. 
Ilacleria. Ilactcriu. Ivsogi-iiic. Haclcriolngv. medi- 
cal. Ilacicriopliagc. llaclcroidac<*ae. Ilalanlidiasis 
Hejcl. lliologicai spei ificity. Hiologicals. Blackleg. 
Blastomycosis. Botulism. Briiccllaceac. Biuccliosis. 
Candidiasis. Carrion's diseasi*. fiat scratch discasi*. 
Cercaria. Ccsioda. (iliagas* disease. Chemolherapv. 
Chicken{K>x and shingles. Cholera vihrio. (.hroino- 
mycosis. Cionorchiasis. (inidosporidia. (.occidia. 
Coccidioidoniyeosis. Coenurosis. Colil, common 
Colipiiage. Ounpicmcnl (scrum). 0)inplcmcnl-fixa- 
tion test. Conglutination. Corvnebacleriaceac. Cox- 
sackie virus. Crypt ococcalcs. Cryptococc/isis. Cul- 
ture. elective. Culture, embryonated egg. (.iillure, 
media components of. Culture, pure. Culture, tissue 
Culture technique. Cyebqiliyllidea. (.vslieereosis. 
Cystitis. Dengue fever. Derniatophylosis. Digcnea. 
Dioctophymoidea. Diphtheria. Disease. Disease 
carrier. Draciinculoidea. Drug re.sislance. Eeliiijo- 
coccosis. ECHO virus. Effective dose .AO. Eimeriida. 
Encephalitis, equine. Endocarditis. Enteric Imcilli. 
Enterobaeteriaceae. Enterovirus. Epidemic. Epide- 
miology. Eitcherichia. Eubactcriales. Exanthem 
subitum. Fascioliasis. Fasriolopsiasis. kever. kievre 
boutunneuse. Filariasis. Filarioidea. k lea. k ood 
poisoning, bacterial. Foot and mouth disease. 
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kungistat and fungicide. Caffkya tetragena. Gan- 
grene, gas. Germ. German measles. Germfree ver- 
tebrate. Glanders. Gonorrhea. Granuloma ingui- 
nale. Griseofulvin. Guinea worm infection. 
Haemosporidiida, Heartwater disease. Hemadsorp- 
tion viruses. H<-inophilie baileria. Hemorrhagic 
seplieemia. Herpes simplex. Hetenqihile antigen, 
ilcternphviusis. llislopiasino.sis. Hookworm disease. 
Hyaluroiiidase. Hypersensitivity. 

Immiiiiily. Immunologieul loleriinee, aeipiired. 
Immunology. IMViC test. Ipelusioii blennorrhea. 
Inclusion bodies (virus), fiifmil diarrbiM. Infec- 
tion. fiifeciion, lytic, Iiifci'liin -. disease control. 
Infectioiis ili.srase Irunsmi-sion. Infectious mono- 
nucleosis. Iiifeclive dose SO. Inlliienza. Intel feron. 
Isnuiitigen. Isoiiii'otinic aciil hv<lrii/.iile. Johiie's dls- 
ea.se. KeiatocunjiimTivilis (e[iidemie). Klebsiella 
pneumoniae. I.iieloliaeillaeeae. I.anceriel(l ilifferen- 
tiiition sebeme. l.eishmaniasis. Eeprosy. I^ipto- 
spira. l.elliiil dose .SO. i.eiikocidin. Listeriosis. 
l.oiipiiig-ill. I.vinphoejtic cliorionieningilis. Lyin- 
pliogianuloma venereum. T.vmpbogranuloma-psit- 
laeosis group, l.vsiii. l.ylie reaelioii. Malaria. Mas- 
lilis (cows) Measles. Melioidosis. Meningitis. 
Meningococcus. Microbiological mi'lliods. Micro- 
scope, electron. Miciosciqjc. fluorescence. Micro- 
sciqic, optical. Microsporidia. Mnlliiscum conta- 
giosiim. Monivvsicioidea. Moniliaccae. Moniliales. 
Moruscllu Idcunala. Mouse viral leukemias. 
Mumps. Mycology, medical Myiasis. Myxomalo.sis, 
infectious (lal.bils). Myxosporidia. M>xuvirus. 

Kcmaloda. Neiitrali/atioii reaction (antibody). 
Nculiuli/iiig anliliodv. Newcastle disease. Nitro- 
fiircii. Nocardiosis. Nv.slaliii. Opsonin. I’apilloina- 
tosis. irifeelioiis (rabbil). I’uraeolon bacilli. I’ara- 
goiiimiasi.s. I*urainlliieii/.a. I’arnpcriussis. I’arasi- 
toiogv, medical. I’aralvplioid fever. l'araI)phoid 
gaslroeiileiilis. I'liagoevlosis. I'lilebotomiis (ever. 
I’livcomycetes, I’iiik eve. I’iiila. I’inworm. I’inworm 
infection. Plague. I’lcniiqiiiciimonia-like organism 
(I’I’I.O). Pnuemoevsiosis. I’ncnmoiiia. I’ncuiiioni- 
tis. lAdioinyclilis. Polyoma virus. Prccitdlin. Pre- 
cipilin K'st. Properdin. Proteus Pseudomonada- 
eeae Pseudomonas aeruginosa. Pseudophyllidea. 
Psittacosis. Puhlic health. 

() f<‘vcr. Oucllung nnidion. Uahics. Rat-liite fe- 
ver. Belapsiiig fever. Klialidiusoideu. Rhnbdiliddea. 
Kheiimatie fever. Kickeltsiales. Biekettsiulpox. 
Kickettsioses. Ileus sareonia. Salivary gland virus 
disease. Salmonella. .Sareos))oiidiu. .S-<irIet fever. 
.S'hi.slo.somidsis. .Septicemia. Serology. Shigella. 
Skin lest. Sleeping sickness, African. Smallpox. 
.Soft chancre. Sparganosis. S|iirillueeae. Spiroehete. 
Sporotrichosis. Sporozoa. Spotted fever, Roe.ky 
Mountain. .Spotted fever group. SlaphyloeoccuR. 
StreiiloeoceiLS. Slrongyloidca. Strongyloidiasis. 
.Sulfa drugs. .Snifone (antimierohial use). Syphilia. 
Tapeworm. T-ipeworm disease. Tetanus. Thinsiimi- 
carbazone. Tick. Tick bite fever. South African. 
Tick fever, Cidurado. Tick para1ysi.s. Tick typhus, 
North Queensland. Tick typhus, Siberian. Toxin, 
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bacterial. Toxin-antitoxin reaction. Toxoplaxmosia. 
Trachoma. Trench fever. Trichinosis. Trichomonia- 
sis. Trichuroidea. Trypanosomatiilac. Tubcrculn.sis. 
Tularemia. Tumor viruses. Tjlcnchoidea. Typhoid 
fever. Typhus, scrub. Typhus fever, endemic (flea- 
borne). Typhus fever, epidemic (lousts-borne). 
Vaccination. Venereal disease. Vincent's angina. 
Viral gastroenteritis, epidemic. Virulence. Virus. 
Virus rhcnio|)i'opliyluxis. V'irus infection, latent. 
Virus intfirfcrcncc. Wart. Weil's discii.se. West 
Nile fever. WItipworin dis(;u.se. Wliooiiing cough. 
Yaws. Zoonoses. 

For more information on oncology and other 
disease processes .sec Ammai. I’Aiiioun.Y; for the 
chemistry of the physiological |iroi‘e.sses .sec Hlo- 
CtlEMtSTttY. 

.S'cp uho Mtcttotitoi.or.v. 

Metallurgical engineering 

.Alloy. .Alloy structures. Ar<- nelding. Dervlliiiiii 
alloys, liervlliiini melulluigy. llrass. Itra/.iiig. Ilrit- 
tlencss. Itron/e:. (aidiniimi iiictalliirgs. Cast iron. 
CsTmet. C.ladding. Coppci alloss. Coriosion. (heep 
of materials. Drawing of metal. Klastic limit. Flus- 
licily. F.lei'tromctallnrgs. Klectioplating of inctuls. 
Klectropolishing. Kxplosive foiming. F.xtiiision. 
Ferroalloy. Flash welding. Flotation. Forging. 
Furnace (piessurized blast I. Ilalvani/.ing. (bild 
alloys, ('.old metallurgy, drain bonndarics tinetal- 
liirgv). Hardness scales. Ifcat-tri-utmcnt I'mclals 
and allo\.s|. Hooke's law. llydromctullurgv. lion 
(extraction from ore). Iron alloss. Iron-silicon 
alloys. 

Lead ulloss. Lead metalliirgv. Macliinabilits 
(metals). Magne.sintn alloss. Metul. Metal, mc- 
chanii'ai properties of. Metal and mineral |)roeess- 
ing. Metal coatings. Metal forming. Mi'tal inspec- 
tion. magnetic. Metal inspection, ultrasonic. Mctal- 
lographv. Metallurgy. Nickel alloss. Nickel metal- 
lurgy. Ore dressing. I’ermalloy. I’cwter. Plastic 
deformation of metal. Possder metallurgv. Psio- 
mctallurgy. Psrometalinrgy. nonferroiis. Kadio- 
nctivity (apiilicatinns). Kadiogiaphy of metals. 
Resilience. Rheology. Rolling, metal. .Silver alloss. 
.Silver metallurgy. .Sinteiing. .Soldering. .Solid-state 
(ihysics. .Space-eiafi strm tines. .Spinning of metal. 
.Spot welding. .Staiidess steel. Steel. .Steel manu- 
facture. Stress and strain. Surface hardening of 
steel. Tempering. Tin alloss. Tin metallurgv. Tita- 
nium. Titanium metallurgy. Torch, llraninm inelal- 
liirgy. Vacuum metallurgy. Welding and cutting 
of metals. Wrought iron. X-ray powder method. 
Young's modulus. Zinc alloys. Zine metallurgy. 
Zone refining. 

For eonstruc.lion applications srr Civil, F,.N(;i- 
NEKRINC. For ore supply and location .see Geoi.- 
OKY (minkhai.ocy A\n rETRi)i.o<;Y). For the win- 
ning of ores and metals from the earth see MiNivf, 
KNciNEERiN).. For analytical applications and con- 
trol methods see Anai.ytical ciiemistry; Pho- 

TOCRAPHY. 


Meteorology and ciimatolc^ 

Aerology. Aeronautical meteorology. Agricultural 
meteorology. Air. Air glow. Air mass. Air pressure. 
Air temperature. Air waves, u]iper synoptic. Ane- 
mometer. Atmos|)here. Almospherie acoustics. 
Atmospheric adiabatic change. Atmospheric chem- 
istry. Atmos|)heric electricity. Atmospheric high. 
Atmospheric low. Atmospheric pollution. Aurora. 
Rucking wind, lluroclinic field. Rarumetcr. Baro- 
tropic field. Biodiinatolngy. Rrocken stiei'tcr. Chi- 
nook. Climatic, change. Climatic prediction. Cli- 
matology. Clinometer. Cloud. Cloud physics, 
(amlinentulity. weather and climate. Coriolis ac- 
celeration and force, Cychtpe. Degree-day. Dendro- 
chrnnologv. Dew. Dew point. Drought. Dii.st storm. 
Faivironmeiital proti-clion. Fog. Front. Fiost. Geo- 
stro|)bic wind. Gradient wind. Greenhouse elTeel, 
leirestriul. Growing season. Hail. Halo. Heat hal- 
anee, terrestrial almos|ihi’ih'. Humidity. Hurricane. 
Hydrometeorology. Ihgtnineter. Industrial mete- 
orology. Insolation. Isuiiomal temperatures. Isen- 
Iropii- surfaces. Isobar (meleorologt I. fsopvenir. 
Isotaeb. Isolliermal cliurl. .let stream. Liglilning. 
Murine iufluem-e on weather and climate. Meso- 
sphere. Meteorological iiislninx'ntation. Meteoro- 
logical o|ilic.s. Melcoiologiial rockets. Meleorolog- 
ieal satellites. Meli-oiology . Microtiieleinj>log\. 
Millibar, Mirage. Moisiiue-crmlent tni’asuremenl. 
Mottsooii. Naval nieleorologv. Oii'aii-ineleorologi- 
cal relations. I’olai meli'orologv. l’ieci|iilalioii 
(irreteorologi^). Prei-ipitalion gages. I’syc-bioinelei 
P.sycbrometrics. Radar meteorology. Kadialioii, ter- 
restrial. Rudioaclivc lallottl. Karrr sb,rdow. Rain- 
bow. Si-nsible tetrt|)eralttre. Sfetics. Sirocco. Srrtog. 
Strow. .Solenoid (nrcteorctbrgv I. Sipritll. .Storm. 
Storm detection. .Siralospberc. Sttndog. Sttnsbinc- 
tltiiuliort transmitter. Terttperalrtre inversion. Tettr- 
peratnre liutttidilv inilex. Tlieodolite. Thttttdcr. 
Thunderstorm. Tornado. Tree-ting liyrlrologv. 
Trojrieal nreteorologv. Tropopaitse. Troposphere. 
Veering wtnd. Waterspout. Weather. Weather 
( fcnecastiirg and prediction). Weather map. 
Weather niodificuliott. Weather statrnn. Wind. 
Wind nrcasurc-ment. Wind rose. Wind stress. W'iitd- 
shift line. 

For relntrrd physical aspects of caith and ut- 
tnos|)here see (Jeoimiysics; for related chemical 
aspects, see GEOt HEMtSTHY. For articles eoneern- 
ing the interuetion of sea anti atmosphere see 
OcKANOt.KAfUY. 

Microbiology 

Aeetobaeter sitituxydans fermentation. Aeetone- 
biitanol fermentation. Aeetone-ethanol fermenta- 
tion. Aehromobaeteraceae. Acid-fast stain. Aerasi- 
alcs. Aetinomyeetaceae. Aetinomyeetales. Aclino- 
planaeeae. Agar. Amphotericin B. Antimicrobial 
agents. Antibacterial agents. Antibiotic. Antiseptic. 
Ascomyeetes. Axenic culture. Azotobacteraceae. 



Bacillaceae. Baritracin. Bacteria. Bacteria, taxon- 
omy of. Bacterial cell chemistry. Bacterial coenxyme. 
Bacterial endospores. Bacterial enzyme. Bacterial 
penetics. Bacterial growth. Bacterial lumineaceiice. 
Bacterial metabolism. Bacterial motility. Bacterial 
nutrition. Bacterial |)hysiolngy. Bactcriolngv. Hac- 
teroidaccae. Basidiomycetes. Beggiatoale.*.. Bioas- 
say. Brevibacteriaceae. Brine, microbiologv of. 
Brucellaceae. 2 .. 3 -Butanediol. Butter. Carbomycin. 
Caryophanales. Caulohacteraecae. Cheese. Chemo- 
stat. Chlomvdobaeterialrs. Chloramphenicol. Chlor- 
telracycline. Citric arid. Cotynebacteiiaceae. Cryii- 
tocrtccalcs. Culture, clcctivi". Culture, mi'dia 
components of. Culture, pure. Culture teehniipic. 
Cycloserine. Deniatjaceae. l)rmeth^lrhlortetr.i- 
cycline. Dextran. Discellaceae. Distilleil spirits. 
Enleroliacteriaecac. F.iv/yme (industrial prodne- 
tionl. Epoxysiiccinie acid. Erysiphalcs. Ertthro- 
niycin. Etlivl alcohol. Eubacteriales. Eiimycetes 
Euroliaccae. Eiirotialcs. Kcrnicniation. Food micro- 
biology. Food poisoning, bacterial. Food preserva- 
tion. Pood spoilage. Fiimagniin. Kumarie acid. 
Fungi. Fungi Inipcrfccti. Callic acid Cluconic 
acid. Cram’s stain. Criseofiilvin. Hetcrobasidio- 
mvcetidiie. llomobasidiom\eetidae. iluinus. Ilvpbo- 
microbiales. Ice cream. Industrial niiciobiologv. 
Iron tiansporl coni|iounds. miciobiai. lt.iconic 
ai'id. Itatartatic acid. Kanamvein. Koiic acid. I,ub- 
yiintbulalcs. Laitii- ai id. l.actobacilla'eae. I.ep- 
lostrotnatai'cac. I.vopbili/atioii. Malt be\etage. 
Manure. Marine miiTobiologv. Melanconiaii's 
Metbanomonadaceae. Microbiologv. Microbiologi- 
cal metbods. Micrococcaccac. Microorganistos. Mic- 
rotatobiotes. Milb. Vloniliaceae. Monilinics. Miisb- 
rooni. Mveelia Sterilia. Mvcobactcriac'-ae. \ 1 vio- 
logy. Mvcopla.sinalales, Myriangialcs. \iVNoliai-ter- 
alcs. Mxxoinycctes. 

Neisscriaceae. !Veoni\cin. INitrobactcriacea- 
Nitrogen cvcie. Novobiocin. Nvstatin. Oxvtctr.i- 
cyclino. Pu.steurizati<in. Pathogen (soil). Penicillin. 
Petroleum microbiology. Pbvcoiiiycetes. Polv- 
myxin. Proplonibacteriacc-ae. Ptolo|ib\ta. Pscudo- 
inonadareae. Pseiidonionadales. r’seudometnadincae. 
Rhizobiacene. Rbizospberc. Rbodobacteriineae. 
Riboflavin. Rieketlsiales. Rust (microbiology!. 
.Saccharomycetalcs. Sebi/omveetes. .Schizoiihyeeae 
.Siderocapsaceae. Smut (microbiology I. Soil bal- 
ance. microbial. Soil microbiology. Soil microor- 
ganisms. Soil mineral (microbial utilization!. 
Soil phosphorus (microbial cycle). Sphaerioid- 
areae. .Sphaeropsidales, .Spirillaceae. Siiirochac- 
tales. Sporobolomycetales. Stain (microbiologi- 
cal). Sterilization. Steroid. Stilbellareae. .Strcido- 
mycetaccae. Streptomycin. Snhtilin. Tetracycline. 
Textile microbiology. Thiobacteriaceae. Tulccrcu- 
lariaoeae. Tyrothriein. Urcdinalcs. ll.stilaginales. 
Vinegar. Viomyein. Virales. Virus. Vitamin B12. 
Water analysis. Water mkrobiology. Water purifi- 
cation. Water-l)orne disease. Wine. Yeast. Yeast, 
industrial. Zythiaccae. 

For articles on the chemical reactions in 
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physiology see Biochemistky ; for more informa- 
tion on plant diseases causttd by microorganisms 
see Plant i‘atiiology. 

See iilsn Animal eATUOLOCY; Medical micro- 
ntULUCY. 

Microscopy 

See BiofHYSics; Elkctkumacnetic radiation; 
Ol'TKS. 

Mineralogy 

For artii'les pertaining to rocks and minerals see 
Ghot.m.Y 'minkiiaiooy and I i.rRoi.ooY) ; for ad- 
ditional treatment of related gcm-hcmical pTwesses 
see (ii.ot.iii.MiSTliY. 

Mining engineering 

Assaying. Hull-bearing pniveri/er. Doling and drill- 
ing. mineral. Bnlirslonc mill. Bulkbandling ma- 
chines. rius'-irication. mechanical. Coal mining. 
Contcying maebints (ionveyor. Core drilling. 
Onshiiig and pulverizing. Drilling inaebiiic. Elevat- 
ing machines. Ciinding mill. Hoisting machines. 
Industrial trucks. Materials liaiulliiig maebines. 
Mining. Mining, opeii-eiit 01 pit. Mining, placer. 
Mining, strip. Mining, underground. Mining ex- 
cavation. Mining maeliinery. Mining operating 
facilities. Mining safely. Pebble mill. Prospecting. 
Qiiarrving. Roll mill. .Safety lamp. Screening. 
Separation (nici-liuniial). .Size icdnclion. Tum- 
liling mill, \cnlibition. Well logging (mineral). 
•Sec 11I.W PkIHOI.I-.I M DNCINKHII.NC. 

Molecular biology 

UlOPUYMCS; (IyIOI.CXzY; OflNKPAI. PUVSIOL- 

OCY. 

Molecular physics 

AI>sor|ilion ( electromagnclic radiation). Adhesion, 
molecular, .^^gstl<lm. z\lom. Atomic, clock. Atomic, 
strucliiic and s|icclra. Boltzmann slalLslics. Boltz- 
mann transport ecpiatioii. Bose-Einstein stulistics. 
Brownian movement. Clicmical binding. Chemical 
con.|ioiinds. Cbcniicul strm-tnres. Chemistry. Cohe- 
sion Ipliysics). Collision. Crystallization. Degen- 
eracy (iiiiantiim stales I . Kigenrunclion. Eigen- 
value. Klei-tron. Electron configiirution. Electron 
diffraction. Electron paramagnetic resonance spec- 
trosco|)y. Electron spin. Electronegativity. Energy 
level (((uanluin mechanics) Excited state. Exclu- 
sion (irinciple. Fcrmi-Dirar statistics. Flame pho- 
tometry. Franek-Condon |uinci|i 1 c. Cround state. 
Harmonic motion. Harmonic oscillator. Inorganic 
rhemislry. Tiilertiiolecular forces. Magnelir reso- 
nance. -Maser. Microwave spectroscopy. Molecular 
assiuuation. Molecular beams. Molecular pbvsics. 
Molecular structure and s|ieclra. Molecular weight. 
Molecule. 

Neutron diifi action. Nuclear moments. Organic 
chemistrv. Paramagnetism. Perturbation (quan- 
tum mechanics). Planck’s constant. PolaTimetric 
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analysis. Quantum iphysics). Quantum mechanics. 
Quantum numhers. Quantum statistics. Quantum 
theory, nonrelativistic. Radiation chemistry. Radio- 
frequency spectroscopy. Rheology. Ritz's combina- 
tion principle. Schriidinger’s wave equation. Selec- 
tion rules (physics). .Spin (quantum mechanics). 
Stark effect. Stationer) slate. Statistical mechanics. 
Thermoanalysis. (Incerlainty (irinciple. Wave (|>liys- 
ics). X-ray crystallography. X-ray diffraction. Zee- 
man effect. 

.See also Atomic I’Hysics. 

Morphogenesis 

Sec Gkowth and moki'Hogknksis. 

Morphology 

See Animai. anatomy; Cytolocy; Ghowth and 

MORPHOCKNRSIS: HlSTOLOf.Y; KRTKHIIATK ZO- 
OLOGY; Pai.koiiotany; Pai.kontoi.ogy; Plant 
anatomy; VKIITKUnATh ZOOLOGY. 

Mycology 

Ac.tinomycetaceae. Asccmivcele.s. Rlastomycosis. 
Candidiasis. Chromomycosis. Cryplococi’alcs. Cryp- 
to<-occosis. r)ermalo|>hytosis. Rrysipliales. F.iirotia- 
ceae. Euroliales. Fungi. Fungi Imperfecti. Fun- 
gi.stat and fungicide. Griseofulvin. Heleroliasidio- 
niycctidae. Histoplasnio.sis. Homoliasidiomvcelidac. 
Hypersensitivity. Melanconiales. Meningitis. Micro- 
biological methods. Moiiiliaceae. Monilialcs. Myce- 
lia Sterilia. .Mycology. Myriangiales. INocardiosis. 
Phyconiyccics. Rliizosphere. Riis| (microbiology). 
.Saci-haromycelales. .Smut (microbiology). .Spliac- 
rioida<-eac. .Spbaeropsidales. S|)orobolonivcctule.s. 

Fur iiulustrial upfilicntions .see Microiuoi.ogy; 
for the mycological aspects of plant disea.se ser 
Plan r patuology. 

Naval architecture 

Antisubmarine warfare. Archimedes’ principle. 
Armament, naval. Buovancy. Center of gravity. 
Drydocking. Fluid dynamics. Fluid mechanics. 
Fluid-How principles. Fluid-How properties. Fronde 
number, ilydrodviiamics. Hydrofoil craft. Inland 
waterways transportation. I.amiuar flow. I.anding 
shi|)s and craft. Model theory. Naval architecture. 
Propeller, marine. Reynolds niiinlier. Sea)ilane. 
Ship, merchant. Ship, naval. Shiii design. Sliiii 
propulsion. .Ship salvage. .Shipbuilding. Simili- 
tude. Streamline How. .Streamlining. Submarine. 
Towing tank. Turbulent How. Underwater demoli- 
tion. Wake (sttagoing vessels). Wake flow. Water 
tunnel. 

For theoretical astiecls of fluid flow phenomena 
see Fl.tllB MECHANICS. 

Navigation 

Ac<;eleTometcr. Air Almanac. Air navigation. Air 
traffic eontTol. Airborne radar. Aircraft compass 
system. Aircraft low-approach systems. Airport sur- 
face detection equipment. Air-speed indicator. 


Altimeter, pressure. Altimeter, radio. Astrolabe, 
(irismatic. Automatic astronavigatiun. Automatic 
landing system. Azimuth. Buoy. Celestial naviga- 
tion. Compass, magnetic. Compass, radio. Contin- 
uous-wave radar. Coordinate systems, terrestrial. 
Corner reflector antenna. Course-line computer. 
Dead reckoning. Decca. Dectra. Direction-finding 
e(|uipment. Doppler radar. Geography, mathemati- 
cal. Glide-path indicator. Great circle, terrestrial. 
Groiind-controlled-approach system (GCA). 
Ground-position indicator (GPI). Gyrocompass. 
Gyrosco|)e. 

Hyiierbolic navigation system. Inertial guid- 
ance system. Instrument landing system (((..S). 
I.ightbouse. l.oran. Marine navigation. Nautical 
Almanac. Navarho. Navigation. Navigation instru- 
ments. Navigation systems, electronic. Omega. 
Passive radar. I’iloting. Polar navigation. Polar- 
coordinate navigation sv.stcms. Precision apttroach 
radar (PAR). Radar. Radio. Radio range. Satel- 
lite. navigation by. .Schuler penduluin. .Sextant. 
.SOFAR. Sonar. Surveillance radar. Tacan. Terrain- 
clearuni'e indicator. V^jrtac. 

For astronomical bodies see Astronomy. For 
articles on the earth's magnetic field see GEOetiYs- 
ic.s. For articles on ocean currents and waves see 
0( EAVOGRAfllY. For air currents and aeronautical 
mclcoiologv see Mt.TElUIOl.OGY AMI CLlM.VTql.OGY, 
For communication equipment see Commpmca- 
TiONs. For automatic coiitnd systems see CovrROi. 
SYSTEMS ENGINEERING. For electronic dcvii'es and 
circuits .sec IjtECTUONIC KNGINEE.ttINt;. 

Nuclear engineering 

Alpha rays. .Aluminum. .Atomic bomb. .Atomic cu- 
eigy. Background count. Barn (unit). Berylliuin. 
Beta rays. Betatron. Boron. Bubble eliainber. Gad- 
iniiiin. Carbon. Ceramic technology, (’a'renkov ra- 
diation. Cermet. Chain reaction, nuclear. Chemical 
engineering. Cloud chamber. Cuckcroft-Waltoii ac- 
icteralor. Cosmic rays. Critical mass. Crystal 
counter. Curie. Curium. Cyclotron. Decontamina- 
tion (radioactive contaminants). Deuterium. Do- 
simeter. Ducted flow. Flectroniagnelic pum|>. En- 
ergy .sources. 

Film badge. Fission, nuelear. Flow measure- 
ment. Flow of fluids. Fluid-flow (trinciples. Fluid- 
flow properties. Fusion, nuclear. Gamma ray“. 
Geiger-Miiller counter. Geophysical ex|>loration. 
Graphite. Hafnium. Half-life. Health |ihvsics. Heat 
exchanger. Heavy water. Helium. Hydrazine. Hv- 
drogen bomb. 1mpul.se generator. Indium. Ion ex- 
change. Ionization chamber. Irradiation, isotropic. 
Isomerism, nuelear. Isotope. Isotope dilution tech- 
nique.s. Isotope separation (stable isotopes). Junc- 
tion detector. 

Kryiiton. I,anthamim. f.e,Td. I.innar ac<‘elera- 
tor. I,ow-level counting. I.uminous paint. Mag- 
netngas dynamics. Magnetohydrodynamics. Mass 
number. Mean free path. Monitoring (ionizing 
radiation). Neutron. Neutron, delayed. Neutron 



cross section. Nonstoichiometric compounds. Nu- 
clear aircraft propulsion. Nuclear battery. Nuclear 
chemistry. Nuclear ennineering. Nuclear explosion. 
Nuclear fuels. Nuclear fuels reprocessing. Nuclear 
power. Nuclear radiation. Nuclear reaction. Nu- 
clear rocket. Nucleonics. Nucleus, atomic. Nuclide. 
Particle accelerator. Particle detector. Pinch effect. 
Pipe flow. Plasma physics. Plutonium. Polonium. 
Propulsion. Prospecting. Proton. Rad. Radiation. 
Radiation damage (inanimate materials). Radia- 
tion shielding. Radioactive fallout. Radioactive 
waste disposal. Radioactivity. Radioactivity (aie 
plications). Radioactivity, standards. Radiochemi- 
cal laboratory. Radiochemistry. Radioisotope. Ra- 
dioisotope assay. Radioisotope produilioii. Kadiu- 
metrir assay. Radium. Reactor, unclear. Reactor, 
nuclear (classification). Reactor, slii|> propulsion. 
Reactor |ihvsi.'s. Refractory. Resonance trans- 
former. Roentgen unit. .Sciiuillution counter. .Scin- 
tillation detector, liquid. .Silver. .Sinteiing. Si/e 
reduction. S|)urk counter. .Stainless steel. Stripiiing. 
.Synchrocvi lotion. Synchiotron. Tbcrnial expun 
sion. Tbeiiiiul neutrons. Theimal stiess. Tbeinio- 
couple. Tbei inonncleur reaction. Thoiiiiiii. 'riiii- 
liimi. Tracpi. radioactive. Trnnsiiiiitalion. Transu- 
ranium elements. Tiitium. I'nit opei.ilion. (Ira- 
nium. liianium melalliiigv. Van de (.ra,iff genera- 
tor. All'll logging (miiicitill. Xenon, /iicoiiiiim. 

Srr aho Ni ( 1 1 All i'iivsk s. 

Nuclear physics 

Absorption. Absoi|ition (elei troniugnetic radia- 
tion). Acliniuni. Alpha ravs. Amcticiiiin. ^ntimat- 
ter. Astatine, \slroptivsirs. .Atom. Atomic bomb. 
Atomic eii"igv. Atomic mass noil. Aloinii number. 
Atomic weight. Barn (unit). Barvon. Ileikcliiim. 
Beta rays. Ketatron, Binding energv. nuclear. 
Bisniiitli. Bolt/mann transport equation. Biibld>- 
chamber. Carbon star. Carbon-nitrogen cvcie. Chain 
reaction, nuclear. Cloinl chamber (!iilical mass. 
Crystal counter. Ciiiie. Ciiiiiini (')clotron. Deute- 
rium. Deiiteron. Elements | chemical I. Fission, nu- 
clear. Fusion, nuclear. Camina lays. Half-life. 
Heavy water. Hydrogen bomb. Hvpcrfiiic sfrui’tiire. 
Ionization chamber. Isoineiisra, nuclear. Isotonc. 
Isotope. 

Junction detector. Linear aci clcratoi. Mag- 
netic icsonance. Magnelogas dviiamics Magncthy- 
drodynarnb .s. Megnelon. Mass defect Mass 
number. Mean free path. Mbssbauer effect. Multi 
pole radiation. Neutron. Neutron, di'layed. Neu- 
tron cross section. Neutron optics. Nuclear 
chemistry. Nuclear exi>losion. Nuclear moments. 
Nuclear physics. Nuclear power. Nuclear radia- 
tion. Nuclear reaction. Nuclear spcctia. Nuclear 
structure. Nucleon. Nucleonics. Nucleus, atomic. 
Nuclide. 

Packing fraction. Pair production (electron-posi- 
tron). Parity (quantum mechanics). Particle ac- 
celerator. Particle detector. Pinch effect. Plasma 
physics. Plutonium. Positron. Probability in phys- 
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ics. Proton. Proton-proton chain. Quantum (phys- 
ics). Quantum field theory. Radiation. Radiation 
chemistry. Radioactive species piodiiced bv cosmic 
rays. Radioactivity. Radioactivity, standards. Ra- 
dinisoto)H>. Radium. Radon. Reactor, nuclear. Reac- 
tor physics. Resonance transformer. Roentgen unit. 
S»-alteiing (nuclear) dispersion relations. .Si-atter- 
ing experiments, atomic and molecular. .Scattering 
experiments, niielear. .Scintillation counter. .Selec- 
tion rules Iphvsies). Spallation reaction. .Spark 
chambei. .Spin ((|uanlum mechanics |, Strange iiur- 
ticle. .Syniinetiy laws (phvsies). Sviichroevcloliun. 
.Syiichrolron. Teehneliiim. The-tnal neutrons. Thei- 
moniicledi reaction. Thoriiiin. Transmutation. 
Tidiisiiianiiim elements. Triton. Ilrdniiim. Van de 
(iraat geneidtor. V -particle. 

Sec also Avomk. physics; Moi.i.chi.ak phys- 
K s; Nl'I U.VU I.NUNKEKINI.. 

Oceanography 

Antarctic Ocean. Anlisuhinarine warfare. Arctic 
Ocean. -Atlantic Ocean. Atidl. Baltic .Spa. Barrier 
reef. Bathvsraph. Balhvlheimngraph. Bering Sea. 
Blark .Sea. (iarihhean .Sea. (aintinenlal shelf and 
slope. Coidl I erf. Ooriolis aei-eleralion and forre. 
Deep-sea fauna. Delta. Echo .sounder. Estuarine 
oeeaiiographv. Fringing reef, (iiilf of Mexico. Gulf 
'stream. Haloeline. Harbor. Hvdiophoiie. Hydro- 
splipie. Ilvdrospliere, geoeheinisttv of. Ire islands, 
lerherg. Indian Ocean. Mangrove swamp Marine 
hiologii al sampling. Marine eeos-,stem. .Marine fi.sh- 
eiies. Marine maish. Marine niierohiotogy. Marine 
navigation. Marine- rcsourees. Maiine sediments. 
Medileiranraii Sea. Naval meteomlogv. North Sea. 
Northwest Passage. Ocean eurrenls. Ocean waves. 
Oceaii-mefeurologieal lelalioiis Oceanic islands. 
Oceanograiihv. 0<-f<ins and seas. Organic reef. 
I’diific Oieaii. 

Kerf. River tides. Sargasso Sea. Scattering 
lavei. .SGl'R.A. ^cd. Sea ice. .Sea level (datum 
(daiiesl. Sea level fluctuations ,Sea stale. Sea 
walei. Sea water (eitilily. Seamount and giiyot, 
.Seiche. .Ship looting. Shoic piocesscs. .Skin diving. 
SOI’.AR. Sonar. Sonohiioy. Southeast Asian waters. 
Storm singe. .Siihiiiarinc < any on. .Siihiiiarinr topog- 
ra|ihy. Texas Towcis. Tliermocline. 'I’idiil bore. 
Tide. Tsunami. 'I'liihiditv current. Underwater 
pholograpliv. (Indrrwater sound, liiidei water tele- 
vision. Upwelliiig. Wave (ca|>illary i. Wave (in- 
teinal). 

For related geophysical phenomena .tee (Ieo- 
chemistky; Geophysks; Mktkukulooy anii cli- 
MAroi.ouY, For related uspeets of marine hiolugy 
4ce AniMAi. i;< olouy; Plant ecology. 

Optics 

Aberration of light. Aberration, optical. Absorp- 
tion. Absorption (eleetromagnelie radiation). Al- 
bedo. Angstrom. Aspheric .surfaees, optieal. Astro- 
nomical instruments. Astronomical spectroscopy. 
Atomic structure and spectra. Band spectrum. 
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Binoculars. Birefringence. Black. Brocken specter. 
Camera. Candle. Candlepower. Cathodoliimines- 
ccnce. Chemical microscopy. Chemiluminescence. 
Chromatic alierration. Cinematography. Color. 
Color centers. Color vision. Gdorimctric analysis. 
Colorimetry. Otmparatur. Gimpton effect. Crystal 
optica. 

UeBi'oglie wavelength. Dichroism. Dichro- 
i.sm ihiological tissue). Diffraction. Diffraction 
grating. Diopter. Dispersion (radiation). Doppler 
effei't. Electroluminescence. Electrooptics. Energy 
level |i)uantum iiKM-hanics). Eyepiece. Faraday ef- 
fect. Field-ciiiission micri>scopy. Filter, color. Fine 
structure (spectrum lines). Flame phototnclrv. 
Focal length. Foot-candle. Fool-lanihcrt. Franck- 
Condon principle. Fretpiency (wave motion). 
Fringe (optics). Chost image, optical. Cray. 
Croimd state. Cun .sights. 

Huygens' principle. Illuminance. Imagi*. optical. 
Inertia of energy. Interference filter, optical. Inter- 
ference of waves. Interferometry. Isotope shift. 
Kerr effect. I.anilierl. I.antcrn slides. l.a«er. I.atent 
image. I.en.s. optical. Light. Light amplifier. I.igiit 
|iancl. Line spectrum. Lumen. I.iimen-hoiir. Lumin- 
ance. Luminescence. Luminosity fui-tor. Luminous 
elliciency. Luminous energy. Luminous (lux. Lum- 
inous intensity. Luminous paint. Lux. Magnetoop- 
ties. .Maguiricatioii. Meteorological optics. Micron. 
Microscope. Mirage. Mirror o|itics. Moiccuiar struc- 
ture and spectra. Observatory, astronomit-al. 
Opaque medium. Opera glasses. Optical fibers. 
Optical flat. Optical materials. Optical methods of 
chemical analysis. Optical recording. Optical tiack- 
ing instruments. Optics. Optics, geometrical. Optic.s. 
Iiliysical. Faschcu-Kack effect. I'cniimbra. I’eri- 
scopc. I’hospborcscence. I’bot. I’holon. I’hotoclas- 
ticity. I'hotocici lric devices. Pbotocicctricity. I’lio- 
tograiihy. I’hotograpliv, color. Photoluminesccncc. 
Photometer. Photomcliv. Planck's constant. Pleo- 
chroism. Point source. Polarimctric analysis. Polar- 
ized light. Prism, optical. Piojection systems, op- 
tical. Piojector (light). Pyrometer. 

(Juantilatiye chemical analysis, (.luantum me- 
chanics. (Quantum physics. Radiation. Radiogiaphy. 
Radiography of metals. Rainbow. Raman effect. 
Rangclinder, optical. Relicction (cicctroiiiagnctic 
radiation). Refraction of waves. Kcfractoinetric 
analysis. Residving jinwcr (o|itics). Rita’s combi- 
nation principle. Rotatory dispersion. .Scattering 
(elei'tromagnetic radiation). )>chlieren photogra- 
phy. .Schmidt camera. Shadow. .Shadowgraph of 
fluid flow. .Sine wave. Spcctrochcmical analysis. 
.Sjiectrography. .Spectrophotometric analysis. Spec- 
troscopy. Spectrum. Spherical and aspheric sur- 
faces (optical). Standing wave. .Stationary wave. 
Stereoscopy. Stroboscopic |)hotogiaphy. Sundog. 
Telephoto lens. Telescope. Telc.scopc. a.stronomical. 
Thermolumincscence. Translucent medium. Trans- 
parent medium. I'richroism. liltraviolel radiation. 
Umbra. Vectograph. Vision. Wave (physics). Wave 
equation. Wave motion. Wave optics. Wavelength. 


White. X-ray optics. Zeeman effect. Zoom lens. 

Fur articles on electromagnetic radiation in 
general see Electromacnktic radiation. For 
articles on photoelectric effects and devices see 
SoUD-STATE PllVSICS. 

Organic chemistry 

Acetal. Acetaldehyde. Acetate. Acetic arid. Ace- 
tone. Acetophenone. Acetyl (ihosphate. Acetylation. 
Acetylcholine. Acetylene. Acetylidc. Acid anhy- 
dride. Acid halide. Acridine. Acididysis. Acridcin. 
Acrylonitrile. Acylation. Addition polymeri/aition. 
Addition recation. Adenosincdiphos|diatc (ADR). 
Adenosinetriphosphate (ATR). Adenylic acid. Ad- 
hesive. Adiponilrile. Adrenal cortex steredd. Ala- 
nine. Albumin. Alcohol. Alcoholysis. Aldehyde. 
Aldosterone. Alicyclic hydrocarbon. Ali|diatic hy- 
drocarbon. Alkaloid. Alkane. Alkanolaminc. Al- 
kenc. Alkyl radical. Alkyne. .Amide. Amide, ai-id. 
Amidine. Amine. Amino acids. Amino resins, paia- 
Aminoben/zde acid. |)ara-Aminopbcnol. Andro- 
gen. Aniline. Anise. Anthocyanin. Anthracene. 
Anthranilic acid. Antliraquinone (dgments. .Anti- 
bai'teriai agents. Arginine. Aromatic. Aromatic 
hydrocarbon. A.scoibic acid. As|iuragiiic. Aspartic 
acid. Aspirin. Asymmetric synthesis. Atropine. 
Azole. 

Benzaldcbydc. Rcn/.ciic. Ilcii/.iilinc. Ilci^oate. 
Benzoic acid. Benzoplii-iionc. Bcn/.yiic. Bioi'licmis- 
try. Biotin. Biphenyl. I..‘l-Butadiciic. 2..'I-Butanc- 
diol. Butane. Butanol. ('.alTcinc. (iainpboi. Oai- 
banion. (laithazidc. (iuilxdivdiatc. (l.iibon coiii- 
poiinds. bivalent, (iarbon Ictracbloridc. (iarboniiini 
ion. (iarboxylic acid. Girotenoid. Catechol. Cello- 
biose. (>llo|ihunc. Cellulose. Cellulose derivatives 
Cereal clicndstry. Cetane. Cetane number. Otvl 
ab'obol. (ilicbition. Cbi'iuical warfare. Cbitiii. 
Chloraniine-T. (ililotoform. Cbloiopbyll. Cludcs- 
terol. Choline. Chromatopborc. Citrate. Cocaine. 
Cocn/.yinc. Condensation polymerization. Conden- 
sation reaction. Conformational analysis. Creatine- 
creatinine. Cieosote. Cresol. Cyanocarbon. (.iyclo- 
dodecatriene. 1,5-f.iycloortadiene. Cyclooctatet- 
raenc. Cvelopcntadicne. Cysteine. Cystine. 

Deniethylchlortetracye.linc. Dextran. Dextrin. 
Diastereoisonier. Diazine. Diazotization. Diels- 
Alder reaction. Diene. Digitoxigenin. Dioxane. 
Diplienyltncthane. Diphospho(iyridinc nucleotide 
(DRN). Disulfide. Diying oil. Dye. Electrophilic 
and nucleophilic reagent. Enantionior|)h. Enzyme. 
F.poxidation. Epoxy resin. Epoxysuccinic acid. Er- 
gosterol. Essential nils. Ester, Estrogen. Ethane. 
Ether, Ethoxide. Ethyl acetate. Ethyl acetoacetate. 
Ethyl malonate. Ethylene. Ethylene chlorohydrin. 
Ethylene glycid. Ethylene oxide. Ethyleiiediaminc- 
tetraacetic acid. Fat and oil, edible. Fat and nil. 
nonedible. Ferrocene. Flavone. F'luorocarbon. Folic 
acid. Formaldehyde. Formic acid. Freon. Friedel- 
Crafts reaction. Fructost;. Funiaric acid. Furan. 
Furfural. 

Galactose. Gallic acid. Gluconic acid. Glucose. 



Glucose-l-phosphate. Clucoso-6-phosphate. Cluco- 
side. Glue. Glutamiu arid. (Jluiamine. Glutelin. 
(;lyr.eroI. Glycine. Glycogen. Glycol. Glyrolipiil. 
Glycoside, (irignard reaction. Haloform reaction. 
Halogenalcd hydrocarbon. Hemicrlltilose. Ilrnio- 
globin. Hclero<;yclic compounds. Hcxamclhylenc- 
lelTuniine. Hexaphenylethane. Histidine. Hormone. 
Ilyalltronin acid. Hydrocarbon. Hydrocarlion resin. 
Hydroqiiinonc. Hydroxylution reaction, imido/jjlc. 
Indene. Indole. Insulin. Iniilin. Iodoform. Isocya- 
nate. Isolcticinc. Isomerisin, mtdecniar. Isoprciic. 
Isotliiinoline. 

Ketenc. ketone. Kollie hydrocarbon synthesis. 
Krebs cycle. Lactam and lactim. Lactase. Lactate. 
Lactiile and lactone. l.acto.sc. Laiodinc. Leticinc. 
Levan. Linideuni. Linseed oil. Lipiil. Lysine. Malt- 
ase. Maltose. Mannan. Mentlicd. Mercaptan. 
Methane. Methanol. Methionine. Methyl ethyl ke- 
tone. Monosaechaiide. .Moiphine. Moridiuline. Mo 
eilago. Naphthalene. Naphthol. Naphthylamine. 
Niacin. Nicotine. Nitrile. Nitro and nitroso coni- 
potinds. Nilrohen/enc. Nitropaialhn. Nucleic acid. 
Niicicoprotciii. Nutrition. Nylon. Octane. Octane 
numher. Olcatc. Oli’fin snllidc. Oligosaccharide, 
Optiial aclixity. Oigaiiic cliemi( .d synthesis. Or- 
ganic chemistry. Organic rcai-tion inechanisin. Or- 
ganoai'scnii' compound. Oiganoinctallic cuinpound. 
Orgunophosphoius <'ompouiid. Oigaiiosulfui cniii- 
poiiiul. Oilliocster. Oy.ilatc. Oxalic acid 0\u/.idc. 
Oxinic. Oyyietracyclinc. 0/,oni/.ation. 

I’jlmitatc. I’antotlienic acid. I’arailin. I’cctin. 
I’ciilacry'luitol. I’cptidc. I’liarmuccntii ul clicinis- 
tiy. I'liainuicognosy. I’harmucidogy. I’hainiai y. 
I’hcnucctin. i‘hciuiiithrcni'. IMicaid. I’iicaoiroriiial- 
dcliydc rcsiii. I'licnylalauine. I’hosphatidc. I’lioto- 
syntlicsis. I’lithalii- aciil. I’litharnnioc. I’icratc. 
I'iciic acid. I’incnc. IManI fciincntation. I’laiit hor- 
mones. I’olyaci y laic resin. l’<dyacrylonilrilc rcsi' 
I’oKalkene. I’nlyainidr resin. I’olycsier rc-li's. 
Polycllier icsins. I’(dyelliylcne ghiol. l’ol\nuoro- 
olefin ic.sin. I’olyhvdroxy alcohid. I'olyincr. Pidvmer 
properties. P(dyincri7alii>n. Polynuclear hydrocar- 
hon. Polyolcliii resins. Polyoxyclliylallon of alcohol. 
Polysaccharide. Polystyrene resin. PolysnlHde res- 
ins. Polyurethane resins. Polyvinyl l■l•.sins. Po'- 
pliyrin. Progcsieiiine. Piolamine. Pioliiic. Propane 
i’ropanol. Propylene. Protein. Pyran. Pyraxide. 
Pyridine. Pyrimidine. Pyrrole. Qiialeimiry ammo- 
nium salts. Quinine. Quinoline. Qiiiiiime. Kaceini- 
xatinn. KalTinose. Reforinatskv reaction. Resin. 
Rcsymaiice (molecnlnr structure). Resorcinol. Ri- 
boflavin. Rosin. Saccharin. Salicyliitc. SchitI base. 
Serine. S«:rotonin. Silicone resins. Soap and deter- 
gent. Sphingolipid. Srjimlene. Stearate. Stereo- 
chemistry. Steric effect (eheniical reaction). Ster- 
oid. Sterol. Stryehnine. .Styrene. Suhstiiutioii reac- 
tion. Sucrose. Siilfamale. .Sulfamic acids. .Sulfa- 
nilic acid. Sutfenyl eliloriJc. Sulfinie acid. Sulfona- 
mide. Sulfone (chemical). Sulfonic acid. Sulfonyl 
chloride. Sulfoxide. 

Tall oil. Tannin. Tartaric acid. Tartrate. Tau- 
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lomerism. Teriiene, Tetracycline. Tetraethyllead. 
Theobromine, Tliiamine. Thiaznie. Thio com- 
pounds. Thioaldehyde and thioketone, Thioelher. 
Thiophene. Thiourea. Threonine. Toluene. Tolui- 
ditie. Transamination. 'I'richloroaeetie arid. Tri- 
fluoroueetatr. Triglyecride. Triphenylmetliane. 
Triphos|)hopyridinc nueleotide (TPN). Trlter- 
pene. 'rropulone. Turpentine. Tryptophan. Tyro- 
sine. llnsutiirated hydrocarbon. Hrea. Hrea-for- 
maldeliydelype resin.s. llreid, Hrethune. Hrie acid, 
liridine diphosphogliieose (HDPG). Valine. Vinyl 
lesin. Vioylugv. Vitamin. Vitamin A. Vitamin B«. 
Vitamin R.-j. Vitamin 1). Vii .iiiiti K. Vitamin K. 
Wax. animal and yegelahle. Wood fiber prodiiels. 
WoimI (.teservation. Wurl/i-Fitlig reaelion. Wurtz 
reaction. Xylene. 

For theoretical aspects .see Ai'omii; fiiYsics. For 
the biochemical intcrrclationship.s and life proc- 
esses srr Bioi'ilhMisTKY. For technical aptdica- 
tions and prodiictimi methods .see Giikmk'AI, F.N- 
(UXKKUIM;. For eonsiriiction applications see Me- 
(IIXYKAI. i.NoiM-miM:. For the moleeiilar theory 
of see Moi.ki lu.AW I’IIy.sh.s. For the daily applica- 
tion of organic synthesis see PETnoi.Ei:M KNi.iNKEn- 

IM, . Fill the (diysieal methods of determining criti- 
cal eonslants see Ptiysti Al. (.iiemisTIiY. 

Paleobotany 

Mgac fos'-ils. Aii'haeopteridules. Archeofi.gy. Ben- 
iiettitules. Galamilules. Gatnhrian. Carhonifemtis, 
(laytoniales. Geno/oic. Charophyta. Goal halls. Goal 
paleohotanv. Goenoiiteridales. Oralline algae. Cor- 
daitales. Gretaeeuu-.. Gry))toz<ion. Gveadeoidafes. 
Gycadofdicales. Devonian. Eocene, F.voliiliun, or- 
ganic. Fossil seeds and fiuits. Girvanella. Hafi- 
meda. Hyeniales. Jurassic. Liipidodendralos. Meso- 
zjiie. Miocene. Mississjppian. Neniatophytaleg. 
Noeggeratliiales. Oligocenc. Ordoyician, Paleoliot- 
aiiy. Paleoceiie. Paleozoic. Palyiiology. Peniisyf. 
vaniaii. Permian. Petrifaelion. Petrified forests. 
Plant evolution. Pleistocene. Pleuioiueiales. Plio- 
iTiio. I’ostglaeial vegetation and cllmule I’scudo- 
l) irniales. Psilopliytales. Pteridospermae. Quate.r- 
nary. Recent. Silurian. Solr.nopora. Spcciatiun. 
Spheiiopliyllales. Tertiary. Triassie. 

For idiylogenetie considerations sec Evolu- 
tion; for classiflcatiun of tlie plant kingdom see 

IN. ANf TAXONOMY. 

Paleontology 

Acanihodii. Aislopoda. Amphibia fossils. Anapsida. 
Anaspida. Animal evuliition. Annelida fossils. An- 
thraeosauria. Anthropology, physical. Anthropos- 
copy. Antiarchi. Apsidospondyli. Arehaeocyatha. 
Archaeornithes. Arehusauria. Aictolepiformes. Ar- 
throdira. Arliodactyla fossils. Astrupotheria. Atre- 
muta. Aves f fossil). Batoidea fossils. Btae.hiopoda. 
Braehythnraoi. Bradyodonli. Bryozoa fossils. Cam- 
brian. Carhuniferoiis. Carnivora fossils. Cenoioic. 
Cephalopoda fossils. Cetacea fossils. Chemical fos- 
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sils. Chimaerae. Chiroplera {oasils. Cladoselachii. 
G>cc(>1ithopli<>rida. Clorlenterata onsils. Ctielulep- 
ida. Cimdylarthra. Coniriinchia. Conodnnt. Conu- 
larida. Cotylosauria. Cretacpous. Cro-Magnon man. 
Crocudilia foasila. Dermoptora foasila. Oeamostylia. 
Devonian. Dinocerata. Dinornithiformea. Dinosaur. 
Docodonta. Fxhinodermata fossils. Kdcnlata fos- 
.sila. Klasmolirani'hii fossils. Rnibolomcri. Kni- 
brithopoda. Eorcne. Kiiryapsidu. Kurypterida. Evo- 
lution, organic. Fontec-hevadc man. Foraminifera 
fossils. Fossil. Fossil man. Fusiilinidac. 

Castrolith. Castropoda fossils. Craptolithina. 
Heidellmrg man. Hesperornis. Heleroslraci. Hy- 
bodontoidca. Hyracoidea fossils. IcblhyoplorYgia. 
Irhthyornis. frhthyosanria. I('htbyo.stegalia. fclido- 
sauria. Index fossil. In.seiia fossils. Inseclivora 
fossils. Java man. Jurassic. Labvrintbodonlia. I.ago- 
morpha fossils. Lopidosaiiria. Lepospondvli. Life, 
origin of. Litoplerna. Living fossils. Mammalia 
fossils. Marsiipialia fossils. Mrroslomala. Meso- 
•saiiria. Mcsoaoic. Micropaleontology. Mierosaiiria. 
Miocene. Mississippian. Monoplacopbora. Mono- 
tremata fossils. Multituberciilala. Myodocopa. 
Neaiideitbal man. Nectridia. Neotremata. No- 
toungulata. Nummulites. Oligoccne. Ordovician. 
Ornithisebin. Osteichtbyes (fossill. Osleostraci. 
O.stracoda. Ostrai'oderm. I’alaeospondyloidea. I*a- 
laentreinata. Paleoceiie. I’aleoecology. I’aleoecol- 
ogy (geocbcmical aspects). Palcoutologv. Paleo- 
z<dc. Pantodonla. Pantotberia. Peking man. 
Pclecy|M>da fossils. Pelycosauria. Peiinsylvaniun. 
I'erissodaclyla fossils. Permian. Pb(didota fossils. 
Piltdown man. Placodermi. Pleisl<ii-ene. Pleura- 
cantbodii. I’liocene. Porifera fossils. Primates 
(fossil). Proboscides fossils. Protista. Prolorosau- 
ria. Protremala. Pterosauria. Pyrotberia. Oiialcr- 
nary. Recent. Keptilia fossils. Rbucbilomi. Kbo- 
desian man. Kotlentia fossils. Kiigosa. .Saurisebia. 
Sauropterygia. .Scleractinia fossils. .Sclacbii fossil. 
Seynioiiriamorpba. Silicoflagcllata. Silurian. Sirenia 
fossils. Solo man. S|)eriation. Spbueractinoidea. 
.Stegoselacbii. Steinbeim man. .Steieospondyli. 
Stromatoporoidea. .Swanscombe man. Symmelro- 
donta. .Svnapsida. Tabulata. Taeniodonla. Tclolre- 
malu. 'I'emnosponilyli. Ternifine man. Teiliary. 
Thecodontia. Tbeiapsida. Tillodoiilia. Tiiitinnina. 
Treinatosauria. Triassic. Tiiconodonla. Tubuliden- 
tuta fossils. Xenungulata. 

For phylogenetic aspects srr EyomiioN; for 
living groups of animals see lisvKKTF.niiA'rE zooi.- 
0«Y ; VMtTKtIIIATK ZOOl.Ot.Y. 

Parasitology 

Acanthocephala. Acnidosporidea. Actinomyxidia. 
Adelelda. Ameba. Amebiasis. Anipbilinidea. Ano- 
plura. Apbeleneboidea. Aporidea. Arcbiacanlbo- 
cephala. Arhynchobdellae. Ascariasis. Ascaridida. 
A.scaridina. Ascaris. Aspidogastrea. Axonolaimoi- 
dea. Balantidiasis. Bedbug. Branehiura. Calanoida. 
Caligoida. Cephalobaenida. Cercaria. Cestoda. Ces- 
todaria. Cestoidea. Cbagas’ disease. Chemotberapy. 


Chigger. Chromadoroidea. Cirripedia. Oadocopa. 
Clonnrcbiasis. Cnidosporidia. Corcidia. Coemtrosis. 
Otpepoda. Cyclopbyllidea. Cyclopoida. Cystieerco- 
sis. Desmodoroidea. Dicyemida. Digenea. Diocto- 
pbynioidea. Diphyllidea. Dorylaimoidea. Dracun- 
ciiloidea. Echinococcosis. Eimeriida. Eocantho- 
cephala. Epicaridea. Eucestoda. Eugregarinida. 

Fascioliasis. Fasciolopsiasis. Fiiariasis. Filario- 
idea. Flea. Cregarinidia. Guinea worm infection. 
Gyrocotylideu. Haeniosporidiida, Haplosporidia. 
Helicosporidia. Heterophyiasis. Hirudinea. Hook- 
worm disease. Hyperiidea. Ixodides. Lecanire|)ha- 
loidea. Ixecb. Ixisbmaniasis. Lernaeopodoida. 
Iaiusc. Mallophaga. Mrrniith<iideu. Mesostigmata. 
.Me.so/Aia. Miciosporidia. Mite. Monbvsteroidea. 
Monogenea. Moriiloidea. Myiasis. .Myodocopa. 
Myxosporidia. Nernatoda. Nippotaeniidea. Onycho- 
imlpida. Ortbonectidu. Oxyurina. Oxyuroidea. Pa- 
laeacantbocrpbala. Paragonimiasis. Parasiti<' cas- 
tration. Parasitologv. Parasitidogy. medical. I’en- 
tastomida. Pinworm. Pinworm infection. Platyhel- 
mintbes. Plectoidea. Pneumocystosis. Porocepbal- 
ida. Protcocephaloidea. Proteoinyxida. Ps<Mido|)h\|. 
lidea. Kbabdiasoiden. Rbiibditoidea. Kbi/.nce|>bula. 
Khyncbobdcllae. Sarcoptiformes. Surcos|)oridiu. 
Schl/ogregarinida. Si|>bonapteru. .Sparganosis. Spi- 
ruroidea. .Sporozoa. .“strongyloidea. Strotigvloidia- 
sis. 'rapeworm. Ta|)eworm disease. 'I'clospojidea. 
Tetraphyllidea. Tick. Toxoplasmosis. Trematoda. 
Tricbiiiosis. Trichomoniasis. Tricbiinddea.Trombid- 
iformes. Trypatiorbyncba. Trypanosomatidac. Ty- 
lenclioiilea. If^iipworm disease. 

Pathology 

See Animal i'Athoi.ocy ; Meuicai, Mtctioiitoi.or.y; 
Mycolocy: Paiiasiioi-ocy: Pt.Aixr i’atiioi.ocy ; 

PsYCIIOl.OCY, I'liySIMI.or.ICAl. AND KXl’KttlMKNTAI.: 
VlttOI.Ot.Y. 

Petroleum chemistry 

Acetylene. Aircraft fuel. Alkylation. |ietr<deum. 
Analytical chemistry. Anti-freeze mixture. Anti- 
knock agents. Aromalization. Carbon black. Car- 
bon roni|iounds. bivalent. Coking (|ietr(deiim re- 
fining). Cracking. Depolymerizalion. Dewaxing 
(petroleum). Diesel fuel. Distillate fuel. Ethylene. 
Flash point. Fractionating coliiinn. Fuel oil. Gas 
field and gas well. Gasidine. Isoineiization. Jet 
fuel. Kerosine. Lii|uefied petroleum gas (LPG). 
Lubricant. Lubrication, engine. Naphtha. Oil anal- 
ysis. Oil and gas field development. Petrochemical. 
Petrolatum. Petroleum engineering. Petroleum 
processing. Petroleum products. Pour point. Re- 
forming (petroleum lefining). Sampling tech- 
ni([ues. Tube-still heater. Wax, (letrolenni. 

For design methods and unit operations see 
Chemical kncinekrinc; for relationships with 
earth sciences see Geochkmistiiy; for the com- 
ponents of production see Mechanical engineer- 
ing; for methods used in petroleum synthesis see 
Organic chemistry. 



Petroleum engineering 

Cab)e-t(iol drill. Cenlrifiigal pimip. Darry. Dis- 
placement pump. Cas field and gas well. Cropliysi- 
cal expluraliun. Oil and gas field develcipmenl. Oil 
and gas field expluilatiun. Oil and gas storage. Oil 
and gas well drilling. Oil and gas wells. Oil mining. 
Oil-field model. Petroleum engineering. Petroleum 
geology. Petroleum reservoir engineering. Petro- 
leum secondary reeovery. Pholoelimimeter. Pros- 
(teeting, petroleum. Pump. I'limpiiig maeliinery. 
Rotary tool drill. Tiirliodrill. 

■See also MtMNt; knoinkerinc: PtrRot.i.fM 
(.IlKMlsTin. 

Petrology 

For articles pertaining to rocks and minerals .sec 
GEOI.Ot.Y (MI.NEKAI.O(:y AND PETIOl) oc.A ) ; for addi 
tional treatment of related geochemical |uocesses 
see CuM lli.MisiKV. 

Photography 

Mierratiou. optical, \cetic ai iri. p.iia- \mino|ilieiiol. 
Aslronoinical iiliotogiapliy. Hiiffer solution, (lam- 
era. Candle. Caiidlepower. Catei liol. Cellulose de- 
rivatives. Chelation. Cineniutogru|ihv. Coloiimetrv. 
Drying, live. F.vposute meter Fdtei. i olor. Focal 
length. Foot -1 aiidle. Fool-lamliert. Free radical. 
Ilydroipiinoiie. Image, optical. Imiicaloi. ucid-ha.se. 
Inhihilor. chemical. I..iiitein slides. I, allot image. 
Fens, optical. I.iiiiico. Metallography. Miciolilm- 
ing. Micror.idiogia|ihv. Optical tracking iostiii- 
inenls. Organic chemisliv. Phot. Pholoflash lamp. 
Pliotogiuphic mateiials. Phologiapliv. Photogra- 
phy, color. Pholomcler. Pholomeliv. Phvsn al 
chemistry. Pigment. Polviner. Projei-tio • sv-iciiis, 
optical. Radiography. Kaiigelinder, optical. Schlic- 
ren pholographv. .Schmidt cameia. .Shadowgraph 
of fluid flow. .Sound liack. .Strohoscopic idiologr.! 
phy. .Specirographv. 'rdepholo lens. Tch-phologi a 
phy. Tyndall ellecl. llnderwaler pholographv. 
Xoimi lens. 

Physical chemistry 

Absorption. Activity (thermodynamics I. Adhesion, 
molecular. Adiahulic demagneli/.alion. Adsorption 
Aerosol. Amphoterisiii. Ailtioxidant. Aichinietlcs 
principle. Atomic idock. .kvogadro's law. Avogadro 
nnmiM'r. Azeotropic mixture. Rase, chciiiical. Ral- 
lery (eleelric). Beatlie-Bridgeman ei|uulion. Ber- 
noulli's theorem. Black imdy. Boiling point. Boyle's 
law. British thermal unit (Bliil. Buffer solution. 
Burning velocity measurement. Calomel electrode. 
Calorie. Calorintetry. Carnot eycle. Catalysis. Ca-ll 
(cicetriel. Cell (pressnre-lcmpeialure effcetij). 
Chain reaction, chemical. Charles’ law. (Tiemical 
energy. Coacervation. (Coagulation. (Colloid, (.on- 
centralion scale.s. (Conservation of energy. Coordi- 
nation ehemistry. (Convection (heat). Conlometer. 
Countercurrent mass-transfer oiieratioii. Critical 
constant. Cryogenics. Curie. Dalton's law. Decompo- 
sition potential. Deliquescence. Dewar flask. Dial- 
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ysis. Diffusion in gases and liquids. Distillation. 
Distillation, molecular. Donnan equilibrium. Dry 
cell. Edison liattcry. Kllloreseeiice. Electroelieinical 
equivalent. Elect roclicmiral process. Electrochemis- 
try. Electrode. Electrode potential. Eleetrokinetic 
pliennniena. Eleetrokinelic transdiiecr. Electrolysis. 
Electrolytic conductance. Electromotive force 
f cells). F.IcctriMismusis. Electrophoresis. Electro, 
idatiiig of metals. Electrostatic precipitator. Emul- 
sion. Energy. Energy sources. Rtitlialpv. Entropy. 
Kqnilihrium, chemical. Ei|uililirium, ionic. F.qui- 
lihriiiin, idiusc. Evu)ioration. Fast chemical reac- 
tions. I'list-ordcr transition. I-’.-am. Free energy. 
Ficc ladiial. Fuel cell. F'ngacitv. 

(ias. lias constant, (las dynamics, (las kincinat- 
iis. (las kiiietic.s. (las mechanics, (id. (lilihs func- 
tion. (Hass electrode. (Iiam. (Ii-iv hody. 

Half-life. Ilcut. Heat halume. Heat capacity. 
Heat ludiulion. Ilcut tratislcr. Ilvdration. Hydio- 
gcii homl. Ilydiugcn dcctnxle. Hydrolysis. Ice 
(loint Ineaiidcsccncc. Inhihitor ichcmicall. Insula- 
tion. heat. Intel lace of (ihascs. Internal energy. 
Ionization. Ionization dia'nher. lonizution gage. 
Ionization |iotciilial. lonpcrmcaldc mcmhraiic. ir- 
ladialion. isoiio|jic, Isndccliic point. Isomerism, 
nuclear. Isolonc. Isotope. Isotope dilution Icch- 
niipics Isotope scpuralion (slahlc isotopes). Iso- 
tope shill. Joule. Kdogiam. Kinclies (chemical). 
Kiiiclii's (rhissie.i) Kinctn- tlicoiy of inullm. I.in- 
eai ui'cderatoi. I .iipicfaclion of gases. f.ii|iiid. Lo- 
se hmidl's iiand ei. Iziw-tcm|)eialnrc iihysics. l,ow- 
Icmpciatiire ihcimoinclry. Mass, Mass spcclro- 
siope. Mallei l|di\ iesl. Melting (loinl. Mcrciiry 
lial'ciy. Meter Innit I. Mcliic svsiein. Micelle. Mo- 
l.ii volume. Moiccidai association. Molecular sieve. 
Ncnlialization. Nciilioii. Nciilion delayed. Neu- 
tron cros- section, \iidear dicmi'Irv. Nuclear mag- 
iielii' lesiiiianee. high lesohiliiiii. Osmosis. Over- 
voltage. I’uraehor. I’hotoeheinistrv. I’holograiihy. 
Pliysieal ehi'iuislr,. |iK. I’laiiek’s ladialion law. 
I'limaiy liatleiv. Pyrometer, (.tiiuutinu ehemislry. 
(.hianliim iihysies. 

Radioai livilv. Badiodiemistrv RefiHCiion (mn- 
lar). Refrigeration evele. Keseivc bullerv. Rheol- 
ogy. Salt inidge. .Salting-out effeet. Satniulion of 
■ohilions. .Seeiind-ordcr ttuiisilion. Silver chluridc 
eleelrode. Solid solnlion. Sidioii. .Solnhililv (irud- 
iiet eonstanl. .Solution. .Solvation. S|iceifie. gravity. 
Storage haltcry. .Slrcaiiiing |iolctitiul. .Sniilimalion. 
Snpercoiidiirlivily. Suiicrfliiiditv. .Suifuce (ihcnome- 
non. .Snrfai c tension. Surface-active agent, l^ni- 
peratnre. Teittperainre measnicmenl. Thermal ex- 
pansion. Thermoaiialysis. Thei nioehemist ry. Ther- 
mocouple. Thcrniodynaiiiirs (chemical). Ther- 
mometer. Transference numher. Tiansithin point. 
Tritde (loint. Tyndall effect, llltraccntrifuge. Hltra- 
liltralion. Tlllrumicroscopv. Units, systems of. Va- 
lence. Van d'*r Waab rquatinn. Va|ior (iressuie. 
Viscosity of gases. Vi.seosily of 1ii|iiids. Wave equa- 
tion. Wet cell. Work function (thcrmodynamica). 
X-rav diffraction. 
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For the theoretical aspects «{ the atom and the 
nucleus see Atomic physics. For the life scicn<*8 
applications .lee Biochemistbv. For the visible 
and invisible wave applications sfr FtKCTROMAC- 
NRTir. RADIATION. For the solid state relationships 
.see SOLIII-STATK l•IIYSICS; Thkorktical I’liYsirs. 

Physical geography 

Aerial idiotofiraph. Africa. Alidade. Antarctic (Cir- 
cle. Antarctica. Arctic and subarctic islands. Arc- 
tic Circle. Asia. Australia and jNcw Zealand. Azi- 
muth. Kasin. Cartopraphy. Chinook. Cliinatolopy. 
Clinometer. Conservation of resources, (anitinent. 
Omtinentalitv. tveatlier and climate, ('.oiitoiir. ('.oor- 
dinate systems, terrestrial. Cordilleran lielt. Desert. 
Dune vef'etation. Karth. Kartli forhital motion I . 
Karth resource patterns. Fast Indies. Fnvironincn- 
tal prote<iion. Kipiator. Kipiinox. Kuiope. Forest 
conservation. Forest mapping. Forest vet'ciation. 
(ieofiraphy, nialhenialM'al. Ceo|>rupliy. |)livsical. 
(ihdte. terrestrial, (ireal circle, terrestrial. Hill 
and mountain teirain. llvdro»raph\. Ilydrolaccie 
lith. International Date Fine. 

I.ake. I.and use |danniiip. I.evcl Isurvevinpl. 
Map desipn. Map projections. Ma|) reproduction. 
Map scale. Marine influence on weather and cli- 
mate. Miner.ll loci areas. Mineral resource iireas. 
Mineral resources conservation. Monsoon. Moun- 
tain. Mountain syslenis. North America. Noith 
Dole. Oasi.s. Pacilic islands. IVrmaftost. I’lioto- 
prammetry. Plains. Plane table. Plateau. Polar 
meteorolopy. Polvponal pround. Prairie. Precession 

of Kquinoves. 

Kanpe land (nuseivation. Uiver. Sirocco. Snow 
line. Siil (jrrciit soil proups). Soil. Zonal distiilui- 
tion. Soil conservation. .Solstice. .South .\meiicu. 
Soiilh Pole. Stadia. Steppe. Suivcvinp. Tcitiiin 
areas, world-wiilc. Tlieodidite. 'rime. Topopiaphic 
siirvevinp and niappinp. 'I'ropic of Cancer. Tropic 
of Capru'orn. Tundra. Vepi-tation zones ( wot Id I . 
Water conservation. Weather map. West Indies. 

For hiopeopiaphv articles sre .^NlM\l. Kc.oi,- 
(>(;v; Pi.AVT Kfoi.ocY. For articles on the oripin of 
land forms and major earth forms, .see ('.Kot.ovtv 
fsiinetdAi. AND iiistobK'AI.). For related articles 
on the eaitli and il.s atmosphere .w C.koi'IIYSIcs; 
MKTKOROi.or.Y AND ci.tM ATOi.ouY. For articles on 
the oceans and seas srr Oi'KANOCRiettY. 

Physics 

See A( ol'.sTtrs; AruMte l•nysl(^•. r.i.AssicAi. mk- 
CltANICS; F.I.KCTHK IIY AND la.KCTROM M.NKTtSM ; 
KuXTBOMAONf.Tli; RADIATtKN; Fl.t'It) MKCtlANICS; 

Hkat; Moi.kcui.ar piivstes; Ot'Tics; Niu.txAK 

ftlY.SIC.S; SotlD-STATK eHYSIC-S; TlIKOIlKTtr.AL t’HYS- 

11 s; Tiikiimodynamics. 

Physiology 

.See Biochkmistry: BioeHYstes; CoMfABATivE 
eiiYsioi.ocv ; Cr.NKRAi, PHYSIOLOGY; Microbiol- 


ogy; Plant physiology; Psychology, physio- 
logical AND experimental. 

Plant anatomy 

Bark. Bud fbolanyl. Bnddinp. Colleuchyma. Oir- 
ICY, plant. Endodermis. Epidermis, plant. Flower 
(botany). Fruit (botany). Graftinp of plants. Hy- 
podermis. lnflore.sccnce. Iziaf (botany). Mcristem. 
apical. Merislein, lateral. Parenchyma. Pericvcle. 
Periderm. Phloem. Pith. Plant anatomy. Plant 
inorphopenesis. Plant orpans. Plant tissue systems. 
Root Iholanvi. .Sclerenchvinu. .Secretory struc- 
tures, plant. .Seed (holanv). Stele. Stem (botany). 
.Stem cuttinps. Vascular hiindles. Wood (anatomy 
and identification I . Xyleni. 

For certain economic aspects srr Aciucui- 
Tfiii-; Fobcsiry: for environmental and functional 
aspects of (danls srr Plant li.ologv ; Plant phys- 
loi.ot.A ; for <'Iu'sification of plants srr Plant 
TAXONOMY. 

Plant ecology 

Biome. Biotic i.solalion. (jlima\ commiinilv. ('.Iiina\ 
plant formalions. (jimmunily. Dune vepciation. 
Ecolopic iiileraclions. Ecolopv. Ecolopv. applied. 
EcolopY, (ihvsiolopical. Ecosystem. Env iioiiment. 
Finest vepetation. Ficsh watiT ecosystem. I^and 
faunas and floias. Manprove swam|i. Maiitic maish. 
Merriam's file zones. Oasis. Plant community. 
Plant peopru|ihv. Plant societies. Po|uihiliou dis- 
pet sal. Popul|(lion dis|ier-ion. .Species population. 
Steppe. Terrestrial ccosysteni. Tciritoiialilv. run- 
dra. Vepetation munapcnicnl (riphi of wavl. Vep- 
elalion zones. Vepetation /zincs (woildt. Zoope- 
opiaphic lepion. 

For ccoiioiiiic aspects srr At.itu I'l.niiii : foi 
certain biotic factois srr Animai. i.(.oi.O(.y : fin 
matine cnvironmenls Ace Oi.KAMK.iiveiiv : for phys. 
ical factors of the environment srr Piivsii vi. i.poi.- 
livi’MV. For structure and function ol plants and 
plant li.ssucs srr Pi.ANr anaihaiy; Pi.am' eitvs- 
tot.ot.Y. 

Plant kingdom 

Abaca. Acrasialos. Actinoraycvtaccac. Actinoniv- 
cetales. Aclinoplunui'ene. Aerohaetcr. Alfalfa. Al- 
pae. .Alpae fossils. Allspice. Almond. Andreaeules. 
.Andreaeohrya. Anpiospermae. Anise. .Annual 
plants. Anthoeerutae. Apple. Apricot. .Arules. Ar- 
horvitue. Archaeopteris. .Archichlamvdeae. Aris- 
tolochiales. Artichoke. Ascolichenes. Ascomycetes. 
Ash. ,\sparapu.s. Avocado. Azotoliacteraceae. Bacil- 
laceae. Bacternidaceae. Bulanopsidales. Balsa. 
Bamboo. Banana. Bat ley. Hasidioliehenes. Bu- 
sidiomyectes. Basswood. Bean. Beech. Beet. Bep- 
piatoales. Belladonna. Brnneltitales. Bermuda 
prass. Betel nut. Biennial plants. Birch. Black- 
berry. Blueberry. Bluegrass. Bluestem prass. 
Breadfruit. Brevibaeteriaceae. Broceoli. Brnme 



grass. Brurellaceae. Brussels sprouts. Bryophyla. 
Buckeye. Buckwheat. Buxhauniiales. Cahhage. Ca- 
cao. Cactus. Calamitales. Calicialcs. Campanulalcs. 
Camphor-tree. CantaIou|>e. Caraway. Cardamon. 
Carrot. Caryophanales. Cashew. Cassava. Castor 
bean. Casiiarinales. Cauliflower. Caulobacterai-eae. 
Caytoniales. Cedar. Celery. Cenlrosperinales. 
Charales. Charophyceuc. (Jharophyta. Cherry. 
Cherry, wild black. Che-tnut. Chieorv. Chlamydo- 
l»acterialcs. Chlorococcalcs. ('hlorophyceae. Cliloro- 
pliyta. Cholera vibrio. Cbrysopliylu. Cinchona. 
Cinnamon. Citron. Citronclla. Clado|)horales. 
Clove, (ilover. Coca. Cocoiuil. Coeiiopteridales. 
Oiflec. Cola. Colebicinc. (aillard. Coniferales. 
Conifero|ihylue. Coiijiigales. Cordailale... Corian- 
der. Coin. Cotton, ('owpra. (aabapple. Cian- 
beiiy. (ire-s. (irvptiM'oeealc'-. Cnbeb. (aiciiinber. 
Cniiiin. ('.iiirant. (iiirry. Cvanopbvta. (ivcadalc-. 
C.vcadeoidali-.. ('.Mudolilicale-.. Cvcailoplivtae. 
Cvpiess. 

Dalli-. gra-s. Dasheen. Dusyi ladales. Date. Daw- 
xoniale-.. Dei iduoii'- plant-. Degenei i,ieeae. Deinat 
iai eae. D'-itis, Diatom. Dieolvledoneae. Dieiam’le- 
Digitali-. Dill. Di-i ellai eae. Doiigla iii. Kbenale-. 
Kbonv. Kggplanl. Klin. I'.mbrvoplivta. Kngli-li wal- 
lint. Knleiobaetei iaeeae. Kplieilia. Ki|iiiselules. 
Kipii-eline.ie. Kiieales. Kiy-ipliale- K-chei li lii‘ 1 . 
Knbarlrriale-. Knbiya. Knlnvale-. Knealypin-. 
Kngleiioplii la. KiiniM'ele-.. Kiiiiili.ieeae. I' nioli.ile'-. 
Kvcigieen plant- Kagale-. Kaiinale-. Kennel. Ke- 
ene. Kig. Kllberl. Kibe. lie-. Kilieine.ie. Kil. Ki— i 
denlale-. Klav. Knnaiiale-. Knngi. Kiingi lin|ierleeli. 

CalTkya lelragena. Cailie. Centianale-. Ce- 
laniales. Cingei Cinkgoale-, (iin-eng. (inetales. 
Cno-ebeii). Ciaininale-. Cr.ipelinil. Ci iiinnlale-. 
Cliaia. t.iiawile. Cvinno-peiiiiae. llaekbeiiy. 
Ilelobiale-. Ilcinloek. Ileni|). Ilepalieae. Ilelero- 
ba-idioiiiveelidae. Iliekorv. Ilollv. Ibiinoba-idi 
invcelidae. Ilonevdew melon. Mop. Iloplioi nbeaio. 
Mornbeani. Hoi-ei.nli-b. llveniali- lly plioinieio- 
biales. llvpnobivale-. Ilv-leiiale- ( lit lieni/eil I . 
In-ectiviiion- iilani-. Ipeeae. i-obrvale-. 1-oelale-. 
Juglandule-. Jute. K.ile. Kajink tree. Kentnekv eol- 
feetree. KIcb-iella pnenmoniae. Koliltabi. Knd/.ii. 
I.ul)yrinthnlale-. l.aclobai illaeeae. I.aieli. I.e. • 
anorales. I.egiiine. U'itin-iiale-. l.enion. l.epiilo 
dendralcs. Keplospiia. la-pto-lroniataeeae. I.es. 
pedezu. Kctluce. I.ieheiies. I.ieheiies Im|ierfceli. 
I.ieorice. Ligniimvitae. I.iliale-'. lime (botanical). 
Linen, laicust (forestry). Luiiiiie. l.vchec. l.yco- 
liodiales. I.y copod iiieac. I.yeop-ida. Magnolia. Ma- 
iiogany. Malvales. Mandaiin. Mango. Maple. Marat- 
tiales. Marijuana. Melanconiales. Meningococcus. 
Metachlamydeae. Micrococcaceae. .M ierot atobio- 
tes. Millet. Mistletoe. Moiiiliaceae. .Moiiiliales. 
Monoeotyledoneae. Mulberry. Mii-i'i. Mushioom. 
Miiskmelon. Mustard. Myeelia Sterilia. Myco- 
bacleriaceae. Mycojilasmatales. Myriangiales. Myr- 
icales. Myriales. .Myxobacterale-. Myxomyceles. 
Nectarine. Neisseriaceae. Nematopliytales. Nitro- 
baeteriaeeae. Noeggerathiales. Nutmeg. Oak. Oats. 
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Oedognniales. Okra. Olive. Onion. Ophioglussales. 
Opuntiales. Orange. Orchid. Orchidales. Osage- 
orange. 

Palm. Palmales. Pandniiales. Papaverales. Pa- 
prika. i’arietales. Parsley. Parsnii). Pea. Peach. 
I’eaiiut. IVar. Pecan. Pepper. I’epper (black) 
Pepiiermin). Perennial |ilaul“. Phaeophvta. Phyeo- 
myeete-. Pina. Pine. Pineapple. Pi|ierales. Pis- 
tachio. Pileher plant. Plant. Plantaginules. Pleiiro- 
iiieiales. Plum. I’neiinioeoei'iis. Poi-on ivy. Poison, 
-uiiiae. I’oisonous plants. Polygonales. Polvtrielia- 
le-. Poiiiegraiiate. Poplar. Poppy. Polliales. Prim- 
nlales, Piopionihucteriaeeae. Proleales. Proteus. 
Protiiphylu. P-eiidohorniale-. P-eiidonioiiadai cue. 
P-eiidomoiiudale-. I’-eudoinoiiadineae. Pseiidoino- 
iias aeriigiiio-a. P-eiido-pliuei iaie- (lielieni/ed I . 
P-il»pli\lule-. P-ilopliytiiieae. P-ilop-ida. Psilo- 
tales. J’leiidospeiiiiae. Pleiop-ida. Pyrcmilales. 
Pvrrophvta. 

Oiielir.ii ho. (,)iiiiire. (,)iiiiio<i. Kadi-h. Kainie. 
liaiiale-. Hape. Ka-|ilieirv. Ilaiiwolliu. lied al- 
der. Itedlop gia— . Itedwood. Ithamnales. l{lii/.o- 
biaeeae. Khodoliarteriiiicae. llhodophyfa. Khiibarh. 
Ro-air-. Ro-e. Kiililier tree. Ruhiales. Kniahaga. 
live. .Sai cliaioiiiyeelale-. SalHower. SalTron. Sage. 
Siilieales. .'salmoiiellu. .Sandalwood. Saiitalales. Saji- 
iiidale-. Saiiaienialcs. Sarsaparilla. Sassafras, 
.sielii-to-tegiiile-. Isi lii/ogoiiiale-. .S» hi/.oiiivi eles. 
.Selii/opliveeae. Si itainiiiule-. .Selaginellates. Se- 
i|iiuiu. Shigella, .'sideroeapsaeeae Siphonale-. 
Siplioiioeladab s. Si-al. Smirwood. Soybean. Speur- 
miiil. Isiiliaeiionhieeae. .Spliaerop-idule-. .Sphagna- 
le-. .S|iliugiiolir\.i .'splienophvllale-. Spheiiop- 
-ida. Spiriliaeeue. .S|iirochaelales. Sporoholomy- 
eelales. .Spruce. Sla|ihylocueeiis. .Slilhellaeeae. 
.‘strawberry. .Sireplocoeeiis. Slreploniycelaeeae. 
Stopliaiitliii.-. Sliyi lino-. .Sundew. Sunflower, Sweel- 
gimi. .Syeamore. Sviiaiilliale-. 'rangerine. 'IVa. Tct- 
lapliidule- Telru-iiorale-. Thalloplivta. Tliiobac- 
leriaeeae. I'imotliv. i'oliueeo. Toiiiulo. 'I'raelieis 
Iilivla. riiiiiidale-. Tiibeieiiiaiiaeeae. Tiiliillorales. 
Tulip lice. Tinig tree. Tupeln. Tnrnifle. Turnip. 
I'lolrieliale-. I'lvale-. Cinli>'llales, I reilinale.s, 
li|lu.ile-. ll-tilaginale-. Vanilla. Varnish tree. 
Vegetable ivory. Venn-’ flytrap. Vetch Virales. 
VoKoeales. Vi'alniil. Wheat Willow. V east, /yth- 
iaceae. 

For the eeonoiiiie and practical aspects of these 
gioups ice Auiii I i-muK. For the use of eertain 
plants related to the l ontrol of soil eiosion. water 
and land range iiiaiiagement see Co.NShHVATlON. 
For fo,— il group- .vee PAi.i'.iitnyTANY. For structure 
Sf<’ Pl.ANT ANAroMV. For environmental considera- 
tions of many of ihe-e group- .vee Pi.asit rxdi.ocY. 
For diseases vee Plant I’ATHot.oi.Y. For functional 
asiiects .see Plant fliYsioi.ooY. 

Plant pathology 

Ahaea. Alfalfa. Apricot. .Vseomycetes. Bacteria. 
Barley, liasidiomyeeles. Bean. Cabbage. Cacao. 
Cherry. Clover. Giconut, Coffee. Corn. Cotton. Cow- 
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pea. Ciirumber. Currant. Eumyt'etes. Flax. Fruit 
(tree) diseases. Funtti Iniperfei;li. (Irass crops. 
Jute. l.Pttiic<r. 

Melon growinu. Millet. Mycology. Oats. Onion. 
Ornamental plant. Pea. I’each. Peanut. Pliyeomy- 
cete.s. Plant disease. Plant disease control. Plant 
virus. Plum. Potato, Irish. Potato, sweet. Kutnie. 
Kasplterry. Ithizospliere. Kiee. Host ( inierohiol- 
ogy). Sisal. .Smut (mierohiologyl. Soil niicrohiol- 
ogy. .Soil sterilization. Sorgluiiu. Sotliean. Siiuasli. 
Strawberry. Sugar beet. Sugar cane. Sunflow<T. 'I'o- 
baeeo. Tree. Toinip. Wheat. Wood dei-ay. Y<>ast. 

For other articles on the edeets of plant disease 
.vee Aukiciu.iciik. For artii-lcs on the elleet of plant 
di.sease on the aiiiinal and |ilunt eoininoiiilies .see 
ANtMAJ. KC()i,(»t;\ ; Pi.ANt ^.(Ol.O(.y. For nioie ar- 
ticles on techniques in studying |ilunl disease .see 
Mtl.KUIII()l.<>(,V. 

Plant physiology 

Abscission. .Acetyl phosphate, \ilenosinediphos- 
phate tAIlP). Aileiiosinetiiphosphate I A TP I . 
Ailenviif' a<'id. \hiniiie. Amino acids. Amylase. 
Arginine. Aseoibic a« id. .A-paitigims Aspartic 
acid. .Auxin. Kiological oxidation. Iliotiu. Caihidix- 
date. (iarb<diyiliate metabolism. ( laioleooid. Cldo- 
ropliyll. (ioeu/.yme. (ilcalioe-cieatioiiie. (!x..teim-. 
Cystine. (Atoi'liromi'. Dextiiu. Digiloxigeiiin. Di- 
phosphopyiidine uiuleotide |I)I‘\). Kii/yme. Kii- 
ZMiie inhibition. Frgosteiol. 

Folic, acid. Fiuctose. tlalactose. Cbicose. (iliO'OM*- 
l-phosphate. (ilycose-ti-pliospbate. (ilutamic acid, 
(ilutaniine. (ibiteliii. (ily<-iiic. (iivcolipid. Ilydro- 
|>onies. Inositol. Inulin. Isoleucine. Kiebs cycle. 
Lactase. Leucine. I.i|>id. Li|>id metabolism. I.yslne. 
Metabolism. Methionine. Monosaci haride. Niacin. 
Niicleii' acid. lAlucleopiolein. Oligosacidiaiide. Pan- 
tothenic acid. Peptide. Pheiiy lalaiiine. Phospha- 
tide. Photocbeniistiy. Pbotopei iodistn in plants. 
Photosynthesis. Plant, mineral nutrition ol. Plant, 
niineials essential to. Plant, watei relations of. 
Plant leimentation. Plant giowth. Plant hoiinoni'.s. 
Plant metabidism. Plant moveineuts. Plant |ihysiol- 
ogy. Plant lespiration. Plant ti aiisloeatioo (organic 
s(diiles). Polysai-charide. Porphyrin. Pridamine. 
Proline. Protein. Ralfinose. He|iroduetion, plant. 
Kibollayin. .S'ed germination. Serine. Sphingolipid. 
Steroid. .Stenil. .Sucrose, 'riiiamine. Threonine. 
Transaininiition. Tiiglycei ide. Tri|)bospbopy ridine 
nucleotide (I'PNl. Trvptopbun. Tyrosine. A'aline. 
V'ernalization. Vitamin. 

For applieatiypus in farming see A<.iuci'i.'ii:h|'.; 
(or a|i|diealions in tiee and lumber management 
.tee Forksthy; for a|>|)licutions in various |>latit tis- 
sues .»ee Plant anatomy; for a|iplicatioiis in the 
study of plant relations to each other and the en- 
vironment see Plant lcoi.olv. 

Plant taxonomy 

Arhotetum. Bolunieal gardens. Classification, bio- 
logical. Herbarium. Paleobotany. Plant eiu.ssifica- 


tion. Plant keys. Plant kingdom. Plant names. 
Plant taxunoniie literature. Plant taxonomy. Tax- 
onomy. 

Fur specific plants and plant gioups see Pi.ant 
K tNunoM. 

Production engineering 

.See I, SOI sTIIlAt. ANU PROnUCTtON KNl.I>KKHINt. 

Propulsion 

Aerodynamic wave drag. Afterlmrncr. Aircraft en- 
gine. Aircraft engine, reciproealing. Aircraft en- 
gine peifoimancc. Aircraft fuel. Aircraft pnqiul- 
sioM. Air-ciisliion vcbicie. Automotive engine. Ben- 
zene. Iloianc. Boron liicl. Butane, (ieramic tech- 
nology. Cesium. Clicinicul fuel. Diesel engine. 
Diesel fuel. Distillate fuel, hdeetroniagnetie propul- 
sion. F.nergv sources. Engine. I'.xplosion and ex- 
plosive. File. Flight. Flight sidencc. Fossil fuel. 
Fuel. Fuel gas. Fuel gas supplements, (ias dynam- 
ii's. (o|s turbine, ('■asidinc. Ilydia/.ine. Ilydrocai- 
bon. Hydrogen. Hy|ieisonic fliglit. Internal coml)Us- 
tion engine. Iiiter|daiietury ]iropulsion. Ion. Ion 
pnqtulsloii. Jet flow. Jet foci. Jet propidsion. Jet 
veloelty. Kcrosine. Liquified petioleuni gas (LPC.I. 
LoenmiUiye, Marine I'ogine. Mr*tal-base for-l. Mi-- 
sile. N'oz/le. Nuclear airmaft ptiqiolsion. Niielcai 
rocket. Oitane. Oviilation ptoies'. Oxygen. I’tawer. 
J'roirellant. Propeller, air. Propulsion. Pitlse jet. 
Barlirttion pressirre. Refractory. Rocket engine. 
Rcreket-slcd testing. Skin frictiren. .Solar energy. 
.Solar ertgint'./Sntiie Itarrir-r. Specific fitcl c<msrrnt|i- 
tirm. Spet ific itrti>ulsc. Steam ctigirtc. .''ireamlinc 
flow. Strcartrlining. .Siilrsonlc flight. Sttpcracrrtdy- 
natnics. Stt pci charger. Supersonic llight. Thcimo- 
ilynamic principles. Thcimoilynaniic tiioci'ssr's. 
'I'hrotllisl (low. Thrust. Trdiienc. Tiirhiiic. Tiiihine 
pio|iiilsion. Till Irolaii. Tiiihojct. Tiirhopiop. Tiiiho- 
raio jet. 

For drive iniThanisnis see Mt.i iiamcai. i.nli- 
XLKKINi;. 

Psychology, physiological and 
experimental 

Ahnoi'inal hchavioi. Adieiial gland. .Aggression. 
Agnosia. .Amnesia. Aphasia. Afiraxia. Astcrcogniv- 
sis. Andiometiv. Behavior, ontogeny of. Behavior 
aiul heredity. Behavioral iisychiqrhvsics. Black. 
Blindness. Birdy rhythm. fJienioreceptlon. Color. 
Color vision. Convulsive disorders. Cretinism. Ciita- 
noons .sensation. Deafness. Dcfecatiirn. Delusion. 
F, Hector systems. Klcctroeoiivulsivr! sliock. F.lectro- 
ence|ihu1(igraphy. Emotion. Endocrine mechanisms. 
Epha|)tic. transniissioii. Epilepsy. F.qitilihriiim, hio- 
logicnl. Extrasensory pereeption (KSPl. Freudian- 
ism. Frustration. Gray. 

Halhiciiiation. Headache. Hearing. Fliherna- 
tiiin. Hoarding hehaviivr. Homeostasis, Hormone. 
Human engineering. Hunger. Huntington’s chorea. 
Hypnosis. Hypotherinia. Hysteria. Instinctive be- 
havior. Insulin shock. Intelligence. Involutional 
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malancholia. Itch. Kinesthetic sensatinn. Learninit 
theories. Ijc detector. Loudness. Manic depressive 
psychosis. Mechanoreceptors. Memory. Mental de- 
fuieney. Methods stiidv. Migratory heliavior. Mon- 
gidoid idiocy. Motivation. Motor systems. Muscular 
system. Nervous system. Neuroidiysiology. Neiiro 
sis. Noise, acoustic. Obsessive compulsive reaction. 
Operator training. Ovarv. Pain, cutaneous. Pain. 
dee(>. Pancrea,s. Paralysis agitans. Paranoia. Para- 
noid state. Parathyroid gland. Patesis, general. 
Paresthesia. Percetition. Peruaiicity in organisms 
Personality theory. Phenylpyruvic idigoplirenia. 
Phohic reaction. Plionoreceptioii. Photoreception. 
Pitch. Postitre. regulation of. Prohlem solving ( psv- 
chology). Psychic rncrgi/,ci. Psyclioucoiistics. Psy- 
choanalysis. Psycliogalvaiiic response. Psvciiidogy. 
physiological and experimental. Psycho|iliaiinaco- 
logic drugs Psychophysical metliods. Psychosis. 
Psycliosiirgery . Psychotherapy. Psychotomimetic 
drug. liellex. conditioned. Hcilcx, uiii'oiiditioncd. 
Kepiodiictive heliavior. Reticular formation 
(hraiti). .Schi/ophienia. .'senile dementia. .Sensa- 
tion. .Sense, chemical. .Sensory Icaining. Sight. 
Slecfi. Smell. .Soinati/ation. Somesthesis. .Speech. 
Sicreognosis. .Stress t psyi hological ). Synaptic 
transmission. Taste. I'axis Teni|ieiature senses. 
Thernioiegiilation. Thirst. Thyioid gland. Tickle. 
Tone tinnsic and aconslicsl. Touch Tiuni|nili'/ci. 
I 'I in.iticcn. Veihal leaining \ ision. \Va<xe inccn- 
tiyes. White. Wink mi-asuie-mcnl. 

I'oi mole inloimaticcn on the chcinistiy of yaricens 
phy sjologic.il procc'sscs .yee Rioc tItIMIsrity ; foi 
atticles on cidliilar physiology yee Cy icii.in.y : foi 
aspects related tcc inheritance of tiaits .yee (n M.T- 
tc s. 

Sanitary engineering 

Atiifliiiisis. Anulvtiial rlifiniMn. AM*ai Baril 
!un <}>sent(M\. (llioItTa (’.oldtiintlMc aiKil\‘ 

i-U. Knt«*iir hai'illi. KM-lirrichia. KMradhm. Vlainr 
photoinHrv. Klotatiialion. KliioriiiitMi'ii* aiuii\*'i>. 
(JaM anal>sis. (IraviiiiHric anal>^is. Imlioff lank. 
IMVi(' tcsl. Infoclions conlnil. [nfcrlioiis 

di><rasi‘ lrunsini''si(»n. !iin fxcliaiijit'. 
analysi^. I’nlaro^rapbir analvsK I’mipilalioi. 
flirnuMry, anaU'^is. Kailio- 

inrlnV a<sa\. Rf^frai'lnmt'h ii* anaIv‘'U. Satiiplinp: 
lOfliniqiu's. *^aiiitai'v Si Iii‘'1i»sorniahis. 

Soptic tank. JSewapp. SpwaKt* rolirtlion 
Srwa^p disposal. Spwafsc stdid''. St'wap* trcalmfnl. 
Spol-lest analysis. Slniohioinelry, 'lifration. ain- 
peronuMrir, Titration, pondtrrtimPtric. lilration, 
pt»tpnlioinplrir. Typhoid ft'vtT. \ohimHiir analy^'is. 
WaltT analysis. Water rnh’roliiolojiy. W'alpr pt»lln- 
tion. Water sttfieninj;. Water trealinenl. Water* 
latriic disease. 

Set* also Bacti-.kioi-ocy; Mfihcai. mkrorioi.- 
ocy; MlCKOmoi.OGY. 

Serology 

See Mkuical microbiology. 


Soil 

AfKrieuitiira] soil and crop practices. Agriculture 
(drainage). Clay. Clay ininrralK. Dust storm. Erts 
sion. Kvapolruiispiratiuti. Fertili/in^. Fttrest s<»il. 
f-fijiiins. Irrigation td crops. Fah'osol. Ft^dologv. 
IMaiil. water rclati«»ns of. Kegolith. Stnl. Soil Ual* 
anctv initTohial. Soil t ou''ervalio!i. Soil luerhanics. 
S<»ii niicrohiology. Soil microorganisms. Soil min* 
crul ^microbial utili/aulion ). Ndl phosphorus (mi* 
crohial cvcie). Soil steiili/alion. Soil siiirnr (ini* 
crolnal cycle). Tcriaclng (agticultiiie). Weather- 
ing proc<*sM*s. 

For a consideration of paiciit materials ami other 
faciois which infliieiico the development ol soils 
M'c (mimkm.oi.y ami im.'ihoi.og^ ) ; Ct.- 

OI.OLY (slUI|t)\I, AM) IIIMonitAL), 1 ImiHOI.O(.Y. 

Solid-state physics 

Alhsoipiion ( elect roniagnt'tic radiation). Accepttir 
atom. Ailhc^loii. inoleciilai. Adiabatic demugneti/a. 
lion. Mlo>. Allo\ sit ictiiii's. Alnico. Amorphotis 
solid. AmdaMicily. .AngsirtMii. Vnisotropy (pins- 
ic'.l. \nlifi‘rromaiinctism. Atomic chick. 

Band lhcoi\ oi sidids. |{aiiiim lilanalc. Hloch 
iht'oicin. Itoh/jnuiin tonstaiit. Iloh/maiiti transport 
e(|iialioii. lioM'-F.iiisieiii staiistits. Biilioiiin /one. 
(ialhodoliimiiK'si rm r. Ccrainh* tc< liiioiog\. ta^rtncl. 
('hcmicai binding, (ilieinihinuncscence. ('ohesion 
l)»lnsi(‘s). Coloi c(>ntcis. (.«H|;tliiciion (beat), (ani- 
tliK'tion baml. (!oniafl poienltal tIilTeicnce. (!<in* 
tact lei'lifiei. Controlled ri'etifier. Coordination 
niimiM'i. Col (lino diol.. (iorbimaM>!i. Crvosar. Cr>o- 
lion, (avstal. Cusial thdecis. Ctv.slul growth. 
Cr\*ytal opticv Ci\sial siimiiin. Crvsiulli/,ation. 
CiNsialhigiapIn. (aiiir teiiiptMiiiiite. iiiagnelie. 
Cmie-Weiss law. Cyelotnui. Dark mrrent. Dia* 
inagmii'yin. Diffiattioii. Di(Tiisii»n in .solids. Diode, 
siM>iicoiidiieioi. Do'iiain (i iN'-tallogiupliY). Donor 
atom. 

F.la-tiul\. Khsiiica! ('oti<liieli\itv of mt'tals. 
Kiet lioluminc'*e<‘)U'e. Fleetion tIilTrut (ion. Elef'tron 
trims' ion. Fieel 1 onegal i> it> . Fiiergv le\ el ( tpian* 
tain iiiceh.inif s I . Ksaki tiiiintd diodt*. Kxeilon. F.x* 
' iii'-ion piioeiide. Feimi-Diiae -lalisliv's, Ferri* 
nijgnetie garnets. Ferriniagnelisin. Keriile. Feiriie 
dexiee*'. Ft'i loeleeliirs. Fto loiiiugmiism. Flutires- 

ttmi*. Frunck-Corulon priiieiple. Free-elceiron the* 
otx ol iie*laU. tbilvano-magnt'lie elTeet. Cel. (iernia* 
niiini. Ceirtnniiim diode, (iruin htmiularies (im^al* 
liirgv l.tiioiind state. C>rutoi. (»yroniugiietie elTeel. 
(ivioinagm^lic lalio. Hall elfcct. Hutimmic motion. 
Holes ill solid*-. Ifypersonie.s. H)'*tert‘sis, therinul. 
liifratetl deiecttir. Insulator, electric. Interface of 
phaM'«. Inlermelnllie eomponnds. ftmie crvslals. 
Iron-silieon allo>s. Isoin<ii'phi*>m (erystallogtaphy). 
Isotropy (phxsie^). .lumlion diode. Junction tran- 
sistor. Keireflc‘1. Kinetic theory of matter. Kronig* 
Penney model. Tangevin function. Lamor preces- 
sion. leaser. Ivattice constant. Lattice vllirations. 
Liesegang ringfr. Light amplitiiT. T.ight panel. Low- 
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temperature physica. Luminesrenre. Luminous 
paint. 

Mudelung <'iinstant. Magnetic materials. Mag- 
netic relaxation. Magnetic re.sonance. Magnetic 
thin films. Magnetism. Magnetization. Magneto- 
caloric effect. Magnetoresisance. Magnetostriction. 
Maser. Matthicssen’s rule. .Mean tree path. Meis- 
sner effect. Metal. Metallic-disk rettifier. Metamict 
state. Molecular electronics. Morpliotropism. Miiss- 
haucr effects. Mu metal. Neiitroii diflractioii. Oscil- 
listor. Parmagnetisiii. Parametric amplifier. 
Permalloy. Phonon. Phosphorescnicc. Pliotocon- 
dlictivK cell. Phuli>condiicli\ily. Photodiode. Photo- 
elasticity. Photoeicctlic devices. Phiptoelecti icily. 
Photoluminescence. Photolysis (photochemistry I. 
I’hotun. Phototransistor. Photovoltaic cell. Photo- 
voltaic ctTci l. Piezoelectric crystal. I’iezoclectricity. 
Plasticity. Poirit-contiact diode. Poiiil-coiitact tran- 
sistor. Polarization of waves. Polyinoriiiiism (crys- 
tallography). Potential harrier. Potentials 
(physics). Prohahility in physics. Pyroelectricity. 

ijnanlum (physics). Quantum mechanics. 
Quantum statistics. Quantum theory, nomclutivis- 
tic. Kadialion damage (iiianimale materials). Keci- 
procilv. principle of. Hefrai-torv. Kehixation lime 
lelectrons). Kesilienec. Uesislivily, electrical. Khe- 
ology. liochelle salt, .'selenium. Semiconductor. 
.Semiconductor rectifier. Silicon diode. Single cry.s- 
lal. Sinteiiiig. Solar hatlcry. Solid solution. .S<did- 
state chemistiy. Solid-state |)hysics. Spccilic heat of 
solids. Stationary stale. Statistical inechanics. 
Suhlimation. .Sniierconductivity. .SiirfaiM-harricr 
transistor. .Surface phenomenon. .Siisccplihililv. 
magnetic, 'remperaliirc. 'riicrmal expansion. I'hcr- 
nial stress. Thermoanalvsis. 'riiernndumincscence. 
Theriiiomagnetic ellecis. Tilaiiale.. Tiaiisistoi. Tiaps 
ill solids. Tunnel diode. Tiinncltron. Twinning 
(cryslallogra|div ). Idtrasonics. llniklapp |iroccss. 
Valence hand. Varactor. Whiskeis (i rysial). Wied- 
eniann-Fratiz law. Wigner-Seitz method. Work 
function (elcclioiiic). \-rav cryslallogra|di\. 
X-ray diffraction. X-iay powder methods. X-unil. 
Zener diode. 

Sound 

.See AfiouSTins. 

Space technology 

Aerodynamic center. Aerodvnumic fori'e. Aerody- 
namie wave drag. AerodMiamics. Alterhiiiiier. Air- 
craft fuel. Air-velocity measurement. Aluminum. 
Apogee. Antronaiiticai engineering. Astronautics. 
Astronomical coordinate systems. Astronomical 
geophysics. Astronomy. Astro|ihysics. 'Viitomatic 
astrnnaxigation. Kallistic missile. Ballistic range. 
Ballistics, exterior. Hnrane. Boron fuel. Boundary- 
layer flow, ('enter ol gravity. Center of mass. Cen- 
trifugal force. Centripetal force. (Vramic technol- 
ogy. Chemical fuel. Cummiinicatiuiis satellite. 
Cosmic rays. Ducted flow. Electromagnetic propul- 
sion. Energy conversion. Escape velocity. Exiilo- 


sion and exiilosive. Flight. Flight dynamics. Flight 
science. Fuel. Gas dynamics. Gravitation. Hydra- 
zine. Hydrogen. Hypersonic flight, impulse (me- 
chanics). Interplanetary iiro|>ulsion. Interstellar 
matter. Interstellar space. Ion propulsion. Jet 
proimlsion. Latitude, astronomical. Izingitude, as- 
tronomical. Launching pad complex. Mack num- 
ber. Magnesium. Magneto-liydrodynamic power 
generator. Metal-base fuel. Meteorological satel- 
lites. Minitrack. Missile. Model theory. Nose cone. 
Nuclear aircraft propulsion. Nuclear nwket. Op- 
tical tracking. Orbital motion. Parachute. Propel- 
lant. Propulsion. Kadiation. Radiation pressure. 
Reentry. Rocket. Rocket a.strotioiny. Rm'ket en- 
gine. Rock<-l-'led testing. Rocket staging. Rudder, 
aircraft. .Satellite, artificial. .Satellite, navigation hy. 
Similitude. Solar energy. .Solar engine. Solar radi- 
ation. Space. S|iace biology. Sitace flight. Space 
iiaxigation and guidance. .Spa<’e power systems. 
.Space piohc. Space technology. S|iace< raft struc- 
tures. .S|ieci(ic fuel consum|>tioii. Specific im|>ulsr. 
Stabilizer. .Stellar magnetic field. .Suiiersonic flight. 
Tail assemhly. Thermal stress. Theimionic power 
gencialor. Thermoclcctiii' power generatoi. 1 hrusl. 
Trajectory. Transonic flight. Tin bine propulsion. 
Van Allen radiation. Weightlessness. 

For articles on aeron.iiitics .xcc 
l.NctM-.KlliNC. F'or astronoinical bodies .see AsWion- 
OMY. For aiticles on the upper aluios|ihcre .sec (ii.- 
oi'iivsK.s; Mi.Ti.oit<)i.(i(,v yxiii mmaioioi.y. 

Strength of materials 

bVi* F.NCINf.hHINt, Mhf IIANICS. 

Systematics 

.See Aivimai. svsTKMA'rrcs and various articles in 
iNM-aiii.iiiiA'iK /ooioi.v; PAi.i.oNTOt.di.v ; Vkiim.- 
IIRAI'K ZOIII.CH.V. .S'i'C nho Pl.ANI TVXOXOMV aiul 
various articles on plant groups in Paikoiioiam. 

Systems engineering 

■See (’ON I'IIOI. SYSTKMS FNUINKKKI.NO. 

Taxonomy 

.See AnIMAI. SVSTKMAItt.S; Pt.ANT taxonomy: 
and various articles in Invf.iitf.bhatk zooi.ogy: 
PM.i,o.N roi.o(;Y ; VhiiTKBKAiK /ool.oGv; the. various 
plant groups in Pai.foiiotany. 

Theoretical physics 

Antimatter. Antinciitrnn. Antiiiroton. Boltzmann 
constant. Boltzmann .statistics. Boltzmann transport 
cipialion. Bose-Einstein statistics. Brownian move- 
ment. Causality. Gloek paradox, (jimpton effeet. 
Conservation of mass. Ue Brogtie wavelength. De- 
genera<-y (ijuantum stales). Eigenfunction. Eigen- 
value. Elnergy. Energy level (quantum meehanies). 
Excited state. Flxeliisiim jirineiple. Fermi-Uirae 
statisties. Field theory, elassleal. FilzGerald-Lo- 
rentz contraction. Fourth dimension. Gravitation. 
Gravity. Ground state. Inertia of energy. Kinetic 
theory of matter. Mathematieul physics. Matrix 



mechanics. Mean free path. Melaslahle state. Moss- 
liauer effect. Perturbation (mathematics). I’ertiir- 
batiun (quantum mechaiiMs) . Photon. Planck’s 
constant, f’otentiafs (muthemalics). Poteiiliafs 
(physics). Probaltility in physics. (Quantization. 
(Quantum (idiysics). (Quantum electrodynamics, 
(.luantum field theory. (Quantum mechanics. (Quan- 
tum numbers. (Quantum statistics. (Quantum theory, 
nonrelativistic. (Quantum theory, relativistic. Kela- 
tivistic electrodynamics. Uehitivistic- mechanics. 
Relativity. Rest mass. Rit/.’s combination (iiinciple. 
.Schrodinger’s wave ei(iiation. .Space time. Spinor. 
Stationary state. Stationary wave. .Statistical me- 
chanics. Superposition, principle of. Symmetry 
laws (physics). Theoretical (ihysics. Transfoima- 
tion theory. i|uantum. I'ncertainly principle. Ihti- 
fied field theories. Wave mechanic s Wave packet. 

Thermodynamics 

.Activity (ihcrinoclyuaniics). Adiabatic process. 
Acrothermodv uaiuics. Aircraft cMigiiie ]icrroiiuance. 
llcatlic-liridgeinan ccpialion. floll/iuanii constant. 
Rolly.inann statistics. Ilovlc's taw. Ilravton cvctc. 
('aiiiot cvclc. C.harlcs' law. ('.hcuiic.il energy, (loin- 
liiistioii. (liiinprc'sihlc ilow. (amseivation of cn- 
iigv. OiMco's ci|nation. Daltnirs law. Diesel c\- 
cle. Knergv. I'.iithal|i\. Kntiopv. I'rce ciicrgv . (iihhs 
function. Meat. Heat balance. Heat eMliangei. 
Heat pump. Internal ciieigv. Iscntiopic process. 
Isiiliaiic process. Isniiietric pinccss. Isotheinial 
pioccss. (Qtiu cvclc. Pulvlropii pioc’ess. Potentials 
(I)hysicsi. Piopulsion. Rankinc cvcie. Uefiigera 
tiun cvclc. .Spc-cific hc-at. Statistical mccliaiiics. 
Thcrnioanaivsis. Theruiocliemi-ti v. Tlici inodvnamic 
cvclc. Thermoclvnaniic piinciplc'. Thci .lodviuiiii- 
ics (chemical I. Turbine piopulsion. A an ilei Waals 
eipiatioii. Va(ior cm Ic. Viiial ecpiatioii. Work. 

.SVc also PlivsK VI, ( iii.Misniv. 

Ultrasonics 

.SVc Acot;.siir:s. 

Vertebrate zoology 

Acipetiscri formes. Actinopterygii. Aejivoriiitliifoi lu- 
es. Agnatlia, .Albatross. .Alligator. Alluthciia. Al- 
paca. Amiiforiiics. .Ainniota. .Ainpliiliia. .Ainpliicoela. 
Aiiamnia. Angiiillifornics. Anomucoela. Anseii 
foiines. .Aiilcator. .Antelope. Apodifoiiiips. .\[itervpi- 
formes. Arcliaeornithes. Armadillo. .Arliodactyla. 
Auk. Avp.s. Avocct. Baboon. Badger. Barracuda. 
Biias, Bat. Uatrachoidiformes. Bear. Beaver. Bcloni- 
fornies. Beryci formes. Bird. Bison. Blackbird. 
Blacksnake, Bluebird. Bliiefisli. Boa. Bobcat. Bobo- 
link. Bull-snake. Bunting. Biishinaster. Caiman. 
Camel. Canary. Caprimiilgiformes. f^apybara Car- 
dinal. Caribou. Carnivora. Carp. Casiiariiformes. 
Cat. Catbird. Catfish. Cattle. Caudata. Cepbulas- 
liidomorphi. Cetacea. Chamaeleon. Chamois. Cha- 
radriiformes. Chat. Chelonia. Chickadee. Chicken. 
Chimpanzee. Chinchilla. Chipmunk. Chiroiitera. 
Chiickwalla. Chondrichfhyes, Chordata, (.iconii- 
formes. Civet. Clupeiformes. Cobra. Cotikatoo. Cod- 
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fish. Coelacantbiformcs. Gdiiformcs. Giltimbi- 
formes. Cony. Coot Cop|ierhead. Coraciiformes. 
Coral snake. Cormorant. Cottonmouth. Cougar. 
Cowbird. Coyote. Crane (zoology). Craniata. Crap- 
pie. (Jreeper. Croaker. Crocodile. Croeudilia. Cross- 
bill. Crossopterygii. Crow. Cryptobranehoidea. 
Cuckoo. Ciieiiliformes. Curlew. Cvelostumata 
(Cbordutu). Cypriniformes. Cyprinoduiitifurmes. 
Dace. Darter. Deer. Dermuptera. Diativniifurmes. 
Dickeisscl. I)inornitbi(ornie.s. Diphisioeocla. Dip- 
noi. Dog. Doglisb. Dolphin. Donkey. Dove. Duck, 
Kagle. Kcbenei formes. Kdcnt .ia. Eel. Elasnio- 
biiiiicliii. Klcpbuiil. Elk. E.iitlieiiu. Ealeimifornics. 
Fer-de-laiiee. Ferret. Finch. Fish. F'lsher. Flamingo. 
Flicker. Flounder. Flveatebcr. Flviiig fis|i. Fox. 
Frigate biid. Frog. Cadiformes. Calliformes. Calli- 
niile. Ciinnet. Car. Carter snake. Casterusteiformes. 
Caviiformes. Ceeko. Cila monster. Giraffe. Gnatho- 
stomnta. Cnii. Coat. Ci.biesoeiforines. l.oldfish. 
Goose. G.ipher. Gorilla. Graekle. Grebe. Green 
snake. Gioslieak. Grouse. Griiifoiuies. Guinea hen. 
Guinea pig. Gull. Guppy, t.vmnopbioiui.' Hamster. 
Hawk. Hellbender. Heron. Herring. Hip|iopotumus. 
Hog. Hog-nosed snake. Hidocepliali. Horned toad. 
Horse. Iliimniingbird. Hviaeoidea. Ibex. Ibis. Tch- 
tlivornillics. Tusectivora. .Iiigiuir. Jav. Jtinro. Kan- 
garoo. Killdeer. Killifisb. Kingbird. Kingfisher. 
Kinglet. King snake. Kiwi. Ko.ilii. I.agoimir|iha. 
I.aiii|ucv. I.amptidiforiiics I, ark. [.ctnining. I.eop- 
aid. I.ion. I.i/ird. l.lainu. I.oon. laiphiifnrmes. 
Tovcluid. i.iingfisb. I.viix. Mackerel. Magpie. Mam- 
malia. Manatee. Af.iisiipialia. Matliu. Maslaeem- 
bcliforincs. Mcanli’s. Mcnluiden. Mclatberia. Mink. 
Minnow. Mockingbird. Mole. Mongoose. Monkey. 
Monotremalii. Aloose. .Mou.se. Mud |>uppy. Mule. 
Mullilubeieul.ila. Musk ux. Muskrat. Myelopbi- 
formes. Mv xinifurmes, ^eugllatbae. Neornilhes. 
Nigblliavvk. Nulacanlliiformes. Niilcraeker. Nut- 
balcli. I)cel<il. Oduutugnatbae. Opisiboeoela. Opos- 
sum. Orangutan. Oriole. Osteieblbyes. Osteolepi- 
fomies. Osirii’b. Otter. Ovenbird. Owl. Panda. Pan- 
liilluria. Pairot. Partridge. Passei I formes. Pea- 
eoek Peeeary. Pegtisi formes. Peleeaniformes. 
Pelican. Pciigiiin. Perch. Perei formes. Pcreopsl- 
formes. Peiissodaetvla. Pelromyzonliformcs. Pe- 
wee. Pbalarope. Pheasant. Phoebe. Pholidota. Pici- 
fotmes. Pickerel. Pisces (./oidogy). Pleuroneeti- 
formes. Podieipiliformes. Polypleriforines. Porcu- 
pine. Porpoise. Prairie ebiikeii. Piairie dog. 
Piiiiuite.s. I'rubu.seidea. Proeellariiformes. Proco- 
ela. Preleales. I’rotoihrria. Psiltaeiformes. Ptarmi- 
gan. Pleraspidomorplii. Puffin. Python. Quail. Rab- 
bit. Raei'iHui. Rail. Rajiformes. Rut. Rattlesnake. 
Ratiles. Raven. Ray. Redstart. Reindeer, Reptilia. 
Rbelformes. Rhinoeeros. Rbynehoecphalia. Road 
runner. Rubin. Rodentia. Sable. Saecnpharyngi- 
formes. Salamander. Salutnandroidea. Saliehtia. 
Salmon. Sandpiper. Sapsueker. .Sureopterygii. Scul- 
pin. .Sea horse, .‘'ea lion. .Seal (zoology). Semionoti- 
formes. .Shad. Shark. Sheepshead. Shiner. Shrew. 
Shrike. Sireniu. Skink. Skunk. Sloth. Smelt, Snake. 
Snipe. Sparrow. Sphenisciformeg. Squaliformes. 
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Squamata. Squid. .Squirrel. Starling. Stit-Vlebuck. 
Strigiformea. Struthiuniiurmes. Sturgeon. Sucker. 
Sunfiah. Swallow. .Swan. Swift. .S>minrtrodonla. 
Synbrancliiformea. Taeniodoiila. Tanager. Tapir. 
Tarpon. Tern. Terrapin. Tctraodontifornic.a. Tctra- 
poda. Tlicria. Thraalier. Tlirush. 'I'igcr. Tillodontia. 
Tinuniifornics. Titniouac. Toad. Towhee. Trogoni- 
formea. Trout. Tiihiilidentala. Tuna. Turkey. Turn- 
.slunr. Turtle. Vcrtelirala. Vicuna. Viero. Vulture. 
Walleye. Walrua. Watliler. Water Miakc. Waxwinp. 
Weasel. Wliule. Wliippoorwill. Whiti-lisli. Wolf. 
Wolveline. Wooilcliui'k. Wootlcock. Woodpi-cker. 
Wren. Yak. yC<;l>ra. Zelui. /a-itormes. 

Kor cliisaification sclii-ines and metliods .see Ani- 
MAI, syaTKMATlcs: for fo.ssil Vertebrates .vee I’a- 
I.t'.O.NTOLOUY. 

Virology 

Aetiiiopbage. .Adenovirus. .Animal virus. .Antiboilv. 
Antigen. Antigen-antibody reaction. Antitoxin. Ai- 
Imr viral eneeplialitidea. Avian leukosis. Ilartetia. 
lysogenic. Haeteriophage. Hioassa\. (^at seiatcb 
disease. Chnkenpox and sbingles. tlold. eonunon. 
(adipbuge. Coinirlenient (serum), (loniplement-fix- 
ation test. Conglutination. Coxsaekie \iiiis. Col. 
ture. einbryonuted egg. Cidtiiie. tissiii-. Disease car- 
rier. KCIIO virus. F.nceplialitis. eipiine. K.nteio- 
viriis. Kpideiniologv. Kxaiitliem sabitnin. Fever, 
(ierinan measles. Ilemadsiuptioii viruses. Ilerpi-s 
sim|)lcx. llvpeisensitivitv. Iininimitv. Inelnsion 
bleiiiioribea. Inclusion bodies (vims) Infection, 
lytic. Infections disease v'ontrol. Infectious disease 


tran.sniission. Infectious mononucleosis. Infective 
dose !>0. Influenza. Interferon. Keratoconjunctivitis 
(epidemic), laiuping-ill. Lymphocytic choriomenin- 
gitis. Lym|>hogranulonia venereum, f.ysin. I.ytic re- 
action. Measles. Meningitis. Microscope, electron. 
Microscope, fluorescence. Microtatobiotes. Molliis- 
ciim contagiosiim. .Mouse viral leukemias. Mumps, 
Myxomatosis, infectious (rabbits). Mvxovirus. Neu- 
tralization reaction (antibody). Neuromyasthenia, 
eiiidcmic. Newcastle disease. Nucleic acid. Papil- 
lomatosis. infectious (labbit). Paruinfluenza. 
Patbogen (soil). Pbleliotoiniis fever. Plant disease. 
Plant virus. Pneumonitis. Poliomyelitis. Polyoma 
virus, psittacosis. Public bcaltli. Rous sarcoma. 
Salivary glunil virus disease .Serology. Smallpox. 
.Soil lialancc. micndiial. Soil mi< robiology. Tick 
fever, (adorado. Trachoma. Tumor viruses. Virus 
gasiroenteiitis. epidemic. Viialcs. Virulein e. Virus. 
Aims cluMiioptopliy lavis. Aims infection, latent. 
Aims inlei fereiice. AA'ait. AVest Nile fevei. Yellow 
fever. 

Zoology 

/oology. 

.Sec «/vo Ammm. VxvitiMy; Ammvi. l(ol.iu.y; 
Ammvi, ev iiku iu.v : \mm\i sysn m vui s. Riii- 
(itKMts'inv; Rioi'IIYsk s; (aiMi-vuviiM. )'iiv<i*><'- 
o<,v ; Cvroiot.v; Kvoi.t iiox: (iixi iKs; (.ixiitvi 

|•|lyslO^.O(,Y : (illOVVTII VXO XIOHI-IKH.I X) si-,; Ills. 

'loKK.y; Ixvi.icri'liiivri': /ooi.oi.v ; Pai.i oMoi ik.v ; 
Pity I not oi.v/ I'ltvsioi.iH.K AI vxii I \ei iiiMi x'l AI : 
A kiiikiiha'IK /ooi.ouv. 



